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This qualitative exploratory study aimed to examine how 
preservice teachers constructed unit plans with the assistance of 
ChatGPT. Due to the constantly evolving landscape of 
technology and rapid development of Generative AI (GenAI), 
teacher education programs are compelled to prepare preservice 
teachers with the necessary skills to integrate these advanced 
technologies into their daily teaching practices. Grounded in the 
conceptual framework of  technology, pedagogy, and content 
knowledge (TPACK), this study delivered an in-depth analysis of 
the processes through which preservice teachers interacted with 
ChatGPT when creating unit plans. It further explored factors 
that preservice teachers considered when using ChatGPT to 
support curriculum design. Findings from the study illustrated 
preservice teachers’ complex and nuanced interactions with 
ChatGPT. It underscored the importance of leveraging 
technological knowledge, content knowledge, pedagogical 
knowledge, and contextual knowledge for preservice teachers in 
the digital age. Findings also suggested that the current GenAI, 
such as ChatGPT, can support preservice teachers in completing 
certain teaching tasks, such as unit plan design, but is not 
capable of replacing the teaching profession. Implications 
drawn from the study may provide insights for teacher 
education programs on how to effectively prepare future 
educators to utilize AI technologies.
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ChatGPT, representing a significant advancement in AI (Wu et al., 2023), 
has been available to the public since 2022. Powered by deep learning 
techniques and neural networks, ChatGPT, an AI language model, can 
understand and analyze data consolidated from multiple sources and 
produce human-like text and multimodal content, such as images and 
music (Dasborough, 2023; Fui-Hoon Nah, 2023; Ray, 2023). This 
technological revolution has transformed the way people work, study, and 
communicate with each other and with machines (Long & Magerko, 
2020). 

Likewise, it significantly impacts different fields and industries, including 
education (e.g., Baidoo-Anu & Ansah, 2023; Chiu et al., 2023). The 
scholarly articles on AI and ChatGPT and its impact on teaching and 
learning have been growing over the past years. Much research has 
primarily discussed the use of ChatGPT in different disciplines (e.g., 
literacy and language, as well as science, technology, engineering, and 
mathematics [STEM]) in terms of opportunities, challenges, and 
limitations (e.g., Chiu et al., 2023; Memarian & Doleck, 2023; Vogt & 
Flindt, 2023). 

For example, Grassini (2023) illustrated that ChatGPT offered various 
potential benefits in teaching and learning. AI tools had capabilities that 
went beyond grading short answers and providing students with valuable 
teaching aids; they could also be used for translating educational materials 
and creating interactive, adaptive learning environments. Meanwhile, 
Baidoo-Anu and Ansah (2023) proposed possible drawbacks of using 
GenAI, like ChatGPT, which included lack of human interaction and 
contextual understanding, bias in the training data, and limited ability to 
personalize instruction. 

Several other scholarly studies have addressed how researchers, 
practitioners, and educators should act upon these transformative changes 
in teaching and learning (e.g., Baskara & Mukarto, 2023; Gamage et al., 
2023; Jauhiainen & Guerra, 2023). For instance, Gamage et al. proposed 
some innovative assessment tools to evaluate students’ performance 
instead of using the traditional written assessment, an area that might be 
most affected by ChatGPT. Jauhiainen and Guerra argued for the active 
integration of ChatGPT to tailor learning resources, thereby meeting the 
needs of learners with varying levels of knowledge and skills. Although 
incorporating AI in education holds great potential, there has been 
controversy over its use in teaching. From an optimistic viewpoint, 
supported by some initial evidence, AI could help reduce teachers’ 
workloads (Chan & Hu, 2023); On the contrary, concerns have also been 
raised that AI could potentially replace teaching professions (Alam, 2021). 

Research on AI and education is still emerging, with most studies being 
conceptual, thus highlighting the need for more empirical research to 
explore this vast landscape of untapped potential (Zhang & Aslan, 2021). 
Hence, this study aimed to examine the use of GenAI-ChatGPT in the 
context of a teacher education program, particularly focusing on how 
preservice teachers (PSTs) developed their unit plans, a major learning 
task in a literacy course, with the assistance of ChatGPT. 
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Purpose of the Study 

This qualitative exploratory study investigated how PSTs in a teacher 
education program utilized ChatGPT for developing unit plans. Two 
objectives of this study were as follows: (a) to understand how ChatGPT 
can be used intentionally to assist PSTs in constructing unit plans and (b) 
to explore factors that might shape the ways that PSTs’ use of ChatGPT, 
especially the ways they evaluated the ChatGPT output. Two following 
research questions (RQs) guided this qualitative research: 

RQ1: How do preservice teachers make use of ChatGPT to support their 
unit plan design to teach reading to secondary students? 

RQ2: What factors do preservice teachers consider when evaluating the 
output generated by ChatGPT? 

Conceptual Framework 

New technologies, such as the internet and AI, are constantly evolving, 
becoming integral to everyday lives, and have profoundly changed our 
practice in teaching and learning (Blankenship et al., 2022; Leu et al., 
2017). To respond to this change, teacher preparation programs need to 
equip future educators with a solid knowledge of leveraging technology to 
support learning (Office of Educational Technology, 2023). 

This study is informed by the technology, pedagogy, and content 
knowledge (TPACK) framework (Mishra & Koehler, 2006), which details 
how technology knowledge (TK), pedagogical knowledge (PK), and 
content knowledge (CK) are required for educators to integrate technology 
in lesson design effectively. Technology knowledge (TK) can be 
understood as ways of thinking about and working with technology in 
practice. Pedagogical knowledge (PK) is teachers’ knowledge about the 
processes, practices, and methods to facilitate learning. Content 
knowledge (CK) refers to teachers’ knowledge about the subject matter to 
be taught (Koehler & Mishra, 2009). 

The significance of the TPACK framework emphasizes interactions and 
intersections of these three components — content domain, pedagogical 
strategies, and technological knowledge, and how these three areas 
collaboratively contribute to achieving a high level of educational 
outcomes (Mupita et al., 2018). Therefore, pedagogical content knowledge 
(PCK) is the knowledge of the teaching approach that is appropriate for 
teaching specific content. Technological content knowledge (TCK) refers 
to the interrelationship between learning content and technology, while 
technological pedagogical knowledge (TPK) pertains to the interactions 
between technology and pedagogy. 

Technological pedagogical content knowledge (also referred to as 
technology, pedagogy, and content knowledge, or TPACK) is situated at 
the intersection of three key elements of TK, PK, and CK, which 
foregrounds the importance of integrating technology with effective 
teaching strategies for content learning (Koehler & Mishra, 2009; Koehler 
et al., 2014). In addition, Mishra (2019) revised the TPACK diagram, 
relabeling “contexts” as “ConteXtual Knowledge (XK),” which considers 
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“organizational and situational constraints that teachers work within” (p. 
77). The three key overlapping components (TK, PK, and CK), along the 
newly defined XK, collectively represent the knowledge that educators 
need to acquire in the digital age. 

TPACK has been a widely used framework across a large number of teacher 
education studies (e.g., Karlsson & Nilsson, 2023; Tondeur et al., 2020; 
Weidlich & Kalz, 2023; Wen & Shinas, 2020), which primarily aims to 
prepare educators with the knowledge and abilities needed to integrate 
effective pedagogies with new technologies for specific content teaching 
and learning in classrooms (Harris & Hofer, 2011; Sheffield et al., 2015; 
Voogt & McKenney, 2017). Moreover, as a useful conceptual perspective, 
TPACK can be regarded as an analytical tool to examine what forms of 
technology educators need to utilize effectively to achieve any purpose, 
including supporting their own teaching planning processes (Mishra et al., 
2023). 

Hence, this qualitative study used TPACK as an analytical lens to explore 
how PSTs made use of emerging technology (ChatGPT), as well as 
leveraging their understanding of subject matter (content knowledge) and 
teaching strategies (pedagogical knowledge) to develop their unit plans. 
This approach uncovered how these PSTs integrated the components of 
the TPACK framework to enhance their instructional design. 

The TPACK framework not only shaped the research direction of this study 
but also served as a lens through which the literature was explored. The 
literature reviewed in the next section identifies previous research on 
teacher education, AI technologies, and the application of TPACK, all of 
which align with the study’s goals and conceptual framework. 

Literature Review 

First, the literature for this study was based on previous research 
regarding the broad impact of AI on education. Recognizing the 
importance of this advancement, the U.S. Department of Education 
addressed the clear need to promote the use of technology to improve 
teaching and learning, as well as to support innovations in the fields. There 
is a critical need for K-12 teachers to be involved in learning, designing, 
and using innovative technologies such as AI to support their teaching 
further so they may better engage and support their students (Office of 
Educational Technology, 2023). Within this broad context, both pre- and 
in-service teachers, in the fast-evolving world of technology, need to 
understand how technologies change the educational ecosystem, that is, 
how AI technologies can support pedagogical processes for both content 
teaching and instructional design (Mishra et al., 2023). 

For instance, Trust et al. (2023) explored the challenges and opportunities 
presented by ChatGPT and its implications for teacher education. One 
example was that ChatGPT was able to assist in creating lesson plans and 
learning activities, as well as developing classroom management 
strategies. Beyond these practical day-to-day teaching activities within a 
classroom, ChatGPT has also been acknowledged as an excellent resource 
to support curriculum design and instructional planning for educators 
(e.g., KV, 2023; van den Berg & du Plessis, 2023; Young, 2023). 
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Given the benefits that AI can bring to education, questions arise 
regarding what knowledge and skills are required to support educators in 
integrating AI into their teaching practices. To delve deeper into this 
subject, our study was also informed by a body of literature that highlights 
the importance of understanding how TPACK framework (Mishra & 
Koehler, 2006) plays a role in AI and teacher education. Many studies have 
suggested that in teacher education programs, TPACK-integrated, AI-
focused training significantly improved teachers' ability to work with AI 
(Kim, 2024; Kim & Kwon, 2023; Yue et al., 2024). 

For example, Kim (2024) argued that preservice teachers showed the most 
substantial improvements in PCK and TPACK from an AI-convergence 
TPACK educational program. Another study conducted by Kim and Kwon 
(2023) maintained that identifying AI competencies within the TPACK 
framework could strengthen the theoretical foundation and provide a 
more systematic approach to K–12 AI education, particularly when 
offering professional development (PD) for schoolteachers. 

Although the TPACK framework offers guidance in teacher education and 
PD programs when preparing future teachers with AI competencies, 
nuances also needed to be explored regarding how each component of 
TPACK interacts and contributes to the effective incorporation of AI. Celik 
(2023) emphasized that while teachers’ TK was crucial, it was not 
sufficient on its own. Teachers also need to understand the pedagogical 
affordances and ethical considerations of AI to fulfill their orchestrator 
role in AI-based instruction. Similarly, Hava and Babayiğit’s (2024) study 
indicated that in-service teachers may have limited knowledge regarding 
the pedagogical potential of AI applications, which could negatively 
impact their integration of AI-based tools into the educational process. 

After reviewing the existing literature, it is evident that interest in the 
integration of AI in education, particularly in relation to TPACK and 
teacher education, is growing. However, there is a lack of empirical studies 
exploring how educators make use of GenAI, such as ChatGPT, by 
leveraging their TPACK during the instructional design process and how 
they respond to AI-generated products. Therefore, there is an urgent need 
to better understand the affordances and constraints of GenAI, like 
ChatGPT, its role in curriculum design, and the ways prospective 
educators evaluate and integrate AI-generated output. The insights 
gleaned from such research can be integrated into the teaching resources 
and curricula in the training of future educators at the higher education 
level. 

Methods 

Context and Participant 

This exploratory inquiry was situated in a literacy course that prepared 
PSTs pursuing dual certification in early childhood education and special 
education at a small, private university in the northeast region of the 
United States. Data from 16 PSTs enrolled in the course were collected and 
analyzed. 
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The course focused on exploring the reasons behind and finding solutions 
for secondary students who faced reading difficulties and those who were 
reluctant to engage in reading. Throughout the course, PSTs examined the 
impact of social and political factors on literacy for secondary schoolers. 
PSTs were required to participate in a series of experiential activities to 
understand fully the sources of reading difficulties and aliteracy. 
Ultimately, they designed unit plans to teach literacy for those adolescents. 

The Unit Plan Design Task 

The capstone project of the course was for the participants to pair with one 
of their peers and create a GenAI-supported unit plan using high-interest 
adolescent literature for a group of disengaged and unmotivated readers 
in the secondary setting. The goal of this project was for the PSTs to apply 
their learning of the course content by designing unit plans to teach 
reading to secondary students with the support of GenAI. Participants 
were asked to meet online via the video conferencing platform Zoom to 
complete their unit plans. The whole design process and conversations 
were recorded by Zoom with the camera off. 

The task was designed as a collaborative project for the following reasons: 

1. Peer support is widely used to engage learners, especially those 
with more learning needs. This assignment was to create authentic 
experiences for the PSTs so that they could create such an 
experience for their future school-aged students (as in Bond & 
Castagnera, 2006). 

2. Given the new AI technology that may present unforeseeable 
challenges, such collaborative work would provide not only 
cognitive but also emotional support for the participants 
(according to Wen, 2023). 

3. Conversation during collaborative work can better elicit 
participants’ thinking, thus allowing us to capture participants’ 
moments of thought and examine their skills and perceptions 
toward this new technology (as in Biasutti & Frate, 2018). 

The unit plan was required to include lesson plans for five consecutive 
days. Before PSTs delved into designing unit plans, a mini lecture was 
offered by the course professor to introduce the basics of the application 
of ChatGPT in instructional design. Besides, another guideline was 
provided to the PSTs as a cognitive scaffold, which consisted of two major 
parts: Part I specified the overall goals guided by the topic/content of the 
chosen young adolescent literature and the relevant academic and English 
language arts (ELA) standards; Part II showcased the scope and sequence 
of the 5-day lessons in a table followed by three featured lessons. In 
addition, PSTs were required to detail and reflect on the processes of how 
their unit plans were created through the assistance of GenAI-ChatGPT by 
writing reflections. PSTs could also choose to opt out using AI in unit plan 
design, but the reflection was required. 
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Data Collection 

Data collected for this study from multiple sources, including (a) eight 
pairs of PSTs’ 5-day unit plan artifacts, (b) 16 PSTs’ written reflections, (c) 
four pairs of PSTs’ Zoom video recordings of their collaborative processes, 
and (d) a post-hoc focus group online interview. The unit plan consisted 
of two parts. Part I was the introduction of teaching content and targeted 
learners. Part II detailed unit/lesson objectives, big ideas, scope, sequence, 
content, teaching activities and strategies, and assessment. 

The written reflection asked PSTs to reflect on unit design and the 
processes of using or not using GenAI-ChatGPT. The Zoom video 
recordings captured paired PSTs’ conversations, showcasing both their 
thinking process and actions of developing unit plans. The interview 
questions were about their processes and considerations when interacting 
with ChatGPT. 

Data Analysis 

This study employed a Thematic Analysis (TA) approach (Braun & Clark, 
2006; Maguire & Delahunt, 2017) with both deductive (Hsieh & Shannon, 
2005; McKibben et al., 2020) and inductive coding strategy (Saldaña, 
2015) to analyze and interpret the data. Braun and Clarke defined TA as “a 
method for identifying, analyzing, and reporting patterns (themes) within 
data” (p. 79), and used themes to represent some patterned meaning 
within data, which helped us to understand different dimensions/aspects 
of a phenomenon. 

Before the data analysis was conducted, Zoom automatically transcribed 
recordings of participants’ collaborative processes and interviews. These 
transcriptions were then corrected and verified through member-
checking. The transcripts then underwent further in-depth analysis, and 
all data sources were organized around two questions. To respond to RQ1, 
data analysis was drawn from participants’ written reflections and video 
recordings that captured participants’ conversations and actions during 
the processes of unit plan design. Data collected from students’ reflective 
writings and post-hoc focus group interviews were analyzed to address 
RQ2. 

Processes of data analysis were iterative, starting with two researchers 
individually familiarizing themselves with the data, including reading, 
rereading the data, and documenting initial ideas. Then, two researchers 
met to exchange emerging insights and create the initial codebook 
consisting of a set of priori codes (Bazeley, 2013), which derived from the 
components of the TPACK framework (Mishra & Koehler, 2006). 

After the initial codebook had been created, two researchers reread the 
data, especially by viewing PSTs’ unit plans and written reflections and 
observing their Zoom videos of interacting with ChatGPT. During this 
stage, another set of inductive codes emerged from the iteration of viewing 
and analyzing data. Subsequently, two researchers met multiple times to 
align PSTs’ collaborative processes with their constructed unit plans, 
written reflections, and interviews. Two researchers discussed how codes 
could be grouped, regrouped, collapsed (or expanded in some cases), and 
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refined to understand how PSTs utilized ChatGPT and other resources to 
support unit plan development (as in Hsieh & Shannon, 2005). 
Disagreements on codes were discussed and resolved, and common codes 
were identified. Researcher memos were recorded after each meeting for 
future reference. 

When completing multiple rounds of inductive coding, 15 codes were 
identified. They were grouped into broader categories and then compared 
to surface underlying relationships guided by the TPACK framework. 
Ultimately, themes emerged and were finalized through an iterative 
coding process that reached saturation across all data sources. This 
process included systematic coding and categorization, along with 
analytical reflections from the researchers (Saldaña, 2015). 

The deductive coding process was guided by TPACK framework, which 
aligned with inductive categories/codes identified in the study. PSTs’ 
engagement with ChatGPT was driven by their knowledge regarding CK, 
TK, PK, and the interaction between them. This set of knowledge provided 
information, context, and understanding, enabling PSTs to take actions 
with ChatGPT and informing their decision about the output of ChatGPT. 
For example, PCK, as one framework-driven code, was used to interpret 
the reason why one pair of PSTs deleted the reading activity of  “reading 8 
chapters within 15 minutes” during their evaluation. 

The appendix shows a codebook excerpt that shows the inductive codes 
capturing PSTs’ processes of engaging with ChatGPT. Codes and 
categories were informed and defined by observation of video recordings 
and iterative analysis of PSTs’ unit plans and reflections. 

Results 

Results are organized around two research questions. The first research 
question investigated how PSTs developed their unit plans for teaching 
reading to secondary schoolers by utilizing ChatGPT. The second research 
question explored the considerations that PSTs took into account when 
interacting with ChatGPT to evaluate its output. 

RQ1 

The PSTs’ unit plan design processes revealed that they mainly went 
through four stages: (a) Inquiry and Prompt, (b) Examine and Evaluate, 
(c) Modify and Tinker, and (d) Synthesize and Organize. This article 
presents these four stages in a linear manner for ease of reading. However, 
in the actual unit plan development processes, these stages were recursive 
and did not occur sequentially. PSTs’ actions at each stage were informed 
by the components of TPACK. 

Inquiry and Prompt 

At this stage, PSTs usually started to engage with ChatGPT with a purpose 
or query. They sought information and knowledge by entering a statement 
or asking a question to ChatGPT. Data revealed that the prompts provided 
by PSTs ranged on a continuum from being general to specific. The 
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continuum demonstrated different levels of detail, specificity, and focus 
given by different PSTs. The following examples illustrate the initial 
prompts that three pairs of PSTs typed in to request a unit plan from 
ChatGPT. 

Example 1: “Write me a literacy unit plan on Richard Peck's book 
Are You in the House Alone?” 

Example 2: “Give me a 5-day middle school unit plan on The 
Giver.” 

Example 3: “Write a Twilight unit plan for high school students. 
The unit plan should include 5 lessons. Each lesson needs to 
include essential questions, objectives, standards, and activities. 
At the end of the unit, there should be a final project as a 
summative assessment.” 

These three examples showed a progression from providing broader to 
more detailed initial prompts. The first pair of participants directly asked 
ChatGPT for a unit plan on a book without any details regarding the grade 
level, objectives, and context. Compared to the first example, the second 
pair of participants added timeframe and grade level to their prompt. The 
third pair provided ChatGPT with a more specific statement, which 
contained the key components and detailed requirements of a unit plan 
(e.g., essential questions, objectives, activities, and a summative 
assessment), besides specifying the grade level and timeframe. Based on 
the prompts that three pairs of PSTs entered, the pair quoted in Example 
3 demonstrated how they utilized their pedagogical knowledge: the 
knowledge about basic components of a unit plan to form a prompt. 

Although PSTs had inquiries or purposes before they started to use 
ChatGPT, they were still not sure whether those prompts they gave could 
elicit satisfied responses. Most of the PSTs in this study had little 
knowledge about the capabilities of ChatGPT and how to engineer an 
effective prompt. Lacking TK with it, many PSTs did not provide clear and 
specific prompts initially. As one PST shared in the written reflection, “I 
really did not have much of an understanding of using AI, so I had no clue 
with the prompts.” At this stage, PSTs engaged in typing in various 
prompts, yielding diverse responses, which led to the stage of examination 
and evaluation. 

Examine and Evaluate 

During this process, PSTs read and evaluated the output that ChatGPT 
produced. Data suggested that PSTs evaluated the ChatGPT’s output 
mainly on four dimensions: accuracy, relevancy, applicability, and 
specificity. Accuracy in this context was about the reliability of the 
information provided by ChatGPT, which should be verified for 
correctness from primary or other credible sources. Relevance referred to 
the degree to which information was connected to the PSTs’ specific 
purposes or goals for creating unit plans. Applicability emphasized the 
level of appropriateness or how suitable the unit plan produced by 
ChatGPT was for use in a specific teaching context. Specificity referred to 
the extent to which information could be customized to meet the learning 
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objectives and address learners’ levels and needs. Learners denoted the 
target students for whom PSTs created the unit plans. Table 1 provides 
examples from the data to showcase different dimensions PSTs focused on 
when examining and evaluating ChatGPT’s output. 

Table 1 
Four Dimensions to Evaluate Responses Generated by ChatGPT 

Dimensions PSTs’ Prompt ChatGPT’s 
Output 

PSTs’ 
Evaluation 

Related 
TPACK 

Accuracy Give us some 
examples of 
symbolism in 
the 
book Twilight. 

The apple is a 
recurring 
symbol in 
Stephenie 
Meyer’s Twilight
 series, and it 
carries several 
layers of 
meaning 
throughout the 
books. 

The output is 
not accurate, 
because there 
is an apple on 
the cover of 
the novel, 
and it does 
have 
symbolic 
significance, 
but apples 
never appear 
in the book. 

Content 
knowledge 

Relevance Write me a 
literacy unit 
plan on Richard 
Peck’s book Are 
You in the 
House Alone? 

ChatGPT 
generated a 4-6 
weeks’ unit plan 
for middle or 
high school by 
incorporating 
various reading, 
writing, and 
creative 
activities. 

Although we 
utilized 
ChatGPT, my 
partner and I 
still had to 
come up with 
our new unit 
plan. I 
changed 
many items 
since they 
were not 
what we 
expected, 
such as the 
steps of the 
procedures, 
vocabulary 
choices, and 
objectives. 

Pedagogical 
Content 
Knowledge 

Applicability Create a 5-day 
unit plan on Lois 
Lowry's 
novel The 
Giver for middle 
school students. 

One of the 
activities that 
ChatGPT 
generated was 
“Read-Aloud (15 
minutes): Begin 
reading the first 
chapter of The 
Giver as a class. 
Stop at a 
cliffhanger to 
encourage 
students to 
continue reading 
on their own.” 

The AI 
suggested 
that it take 15 
minutes for 
the students 
to read 
chapters 1-8 
of the book. 
That is by no 
means 
realistic or 
appropriate 
for any age of 
individuals to 
do that. 

Pedagogical 
Content 
knowledge 
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Dimensions PSTs’ Prompt ChatGPT’s 
Output 

PSTs’ 
Evaluation 

Related 
TPACK 

Specificity Create an 8th-
grade unit 
lesson plan 
consisting of 3 
lessons for the 
book Hatchet by 
Gary Paulsen. 

ChatGPT 
generated a two-
day lesson plan 
with the outline: 
“Hook — 
Introduction 
to Hatchet — 
Reading — 
Discussion.” For 
example, one 
discussion 
question that 
ChatGPT 
generated was 
“Have students 
work in pairs or 
small groups to 
complete the 
character 
analysis chart 
using evidence 
from the text.” 

ChatGPT 
does not 
provide any 
quotes and 
much 
information 
from books. 
It will give 
you a little 
detail about 
the book but 
nothing too 
specific. You 
would really 
have to write 
the prompt a 
specific way 
or modify the 
results and 
add more 
details. 

Pedagogical 
Content 
knowledge 

Note. Due to the lengthy unit plans generated by ChatGPT, the table summarizes ChatGPT’s 
output (see the third column from the left). 
 

PSTs’ evaluation of the unit plan produced by ChatGPT indicated that they 
were able to make informed decisions by leveraging their knowledge of 
TPACK. Four dimensions (accuracy, relevancy, applicability, and 
specificity) of the unit plan that PSTs assessed revealed that they 
considered whether the plan was appropriate and effective in delivering 
the targeted content. 

Modify and Tinker 

At this stage, participants modified and adjusted the prompts, and the 
output produced by ChatGPT. The word “tinker” used in this study 
specifically referred to the actions in which PSTs attempted to fix or 
improve prompts in an experimental and iterative manner (as in 
Vossoughi & Bevan, 2014). It involved reading, rereading, and refining the 
prompts for multiple times. During the process of modifying and 
tinkering, PSTs either experimented with their input (prompts and trying 
to elicit more satisfied results) or directly engaged in improving the output 
generated by ChatGPT. 

When reworking the prompts they input, PSTs tended to (a) abandon the 
original prompt and create a new prompt, (b) refine the prompt to make it 
more specific and personalized, or (c) enter follow-up questions or provide 
feedback to guide ChatGPT to modify its new output. Table 2 provides 
three examples from the data to illustrate how one pair of PSTs created a 
unit plan on The Hunger Games by continuously refining their prompts to 
ChatGPT. 
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Table 2 
Examples of Modification of Input 

Instance Initial Prompt 

Summary 
of 

ChatGPT’s 
Output 

Second 
Prompt 

PSTs’ 
Verbalized 
Rationale 

Related 
TPACK 

Abandon 
the original 
prompt and 
provide a 
new prompt 

Give quotes 
from The Hunger 
Games chapters 
1-4 on social 
inequality. 

ChatGPT 
shows it 
can’t 
provide 
verbatim 
excerpts 
from 
specific 
chapters of 
The Hunger 
Games as it 
is 
copyrighted 
material. 

Give examples 
of social 
inequality in 
the first four 
chapters 
of The Hunger 
Games. 

ChatGPT 
can’t give 
the answer 
we 
requested, 
so we have 
to change 
the prompt. 

Content 
knowledge 

Refine the 
prompt to 
be more 
specific and 
personalized 

Create a lesson 
plan on the first 
three chapters of 
the plot of The 
Hunger Games. 

ChatGPT 
generated 
the 
objective, 
materials, 
3-day 
lesson plans 
with 
activities, 
conclusion, 
and 
assessment. 

Write a lesson 
plan on the 
symbolism in 
the first three 
chapters 
in The 
Hunger 
Games. 

The output 
was too 
broad based 
on the plot 
of the book. 
We wanted 
to focus on 
symbolism. 

Content & 
pedagogical 
knowledge 

Provide 
follow-up 
questions or 
feedback as 
further 
prompt 

How chapters 1-4 
of The Hunger 
Games relate to 
the United 
States. 

ChatGPT 
generated 
several 
themes, 
such as 
social 
inequality, 
government 
control, 
exploitation 
of 
resources, 
media 
influence 
and so 
forth. 

This is great! 
Can you write 
a lesson plan 
on how to 
teach students 
about these 
themes in The 
Hunger 
Games, which 
can be 
connected to 
real-world 
issues in the 
United States. 

We are very 
interested 
in these 
topics and 
want an in-
depth 
exploration 
of that, and 
teach 
students 
about real 
world 
issues, like 
inequality. 

Content & 
pedagogical 
knowledge 

Note. Due to the lengthy responses generated by ChatGPT in some cases, the table summarizes 
ChatGPT’s output (see third column from the left). 

 
Another circumstance was that PSTs directly modified the output 
generated by ChatGPT by (a) adding details, (b) deleting unnecessary or 
repetitive information, and/or (c) rewriting or editing some of the 
information to ensure the revised or refined output can align with their 
objectives. Table 3 selects the same pair of PSTs who designed the unit 
plan on The Hunger Game. It demonstrates how this pair actively tailored 
the information produced by the ChatGPT to achieve their teaching 



Contemporary Issues in Technology and Teacher Education, 24(4) 

594 

 

expectations. In this example, the pair of PSTs crafted instructions for 
analyzing chapters 5-9 from The Hunger Games, focusing on social 
dynamics and resistance within the narrative. Through this exploration, 
secondary learners targeted in the unit plan would be able to draw 
connections to real-world issues in the United States, fostering critical 
thinking and understanding of societal structures. 
 
During the modify and tinker stage, PSTs not only needed to employ their 
TPACK knowledge to evaluate the unit plans generated by ChatGPT but 
also used this set of knowledge to make revisions. They aimed to use their 
professional knowledge and skills to ensure the unit plans were 
comprehensive, engaging, and tailored to the needs of the target learners. 

Synthesize and Organize 

In this stage, PSTs strategically selected, combined, and synthesized 
information across multiple sources to create the unit plans that could be 
realistically implemented, since some PSTs were not limited to using 
ChatGPT as the only tool. Data revealed that if PSTs were not satisfied with 
the output they utilized other tools to search for their desired information, 
applied their own TPACK, and integrated new ideas and strategies into 
their unit plans design. For example, one pair of participants incorporated 
ideas from Google Search, the textbook, and Magic School AI to complete 
a unit plan design. Table 4 demonstrates how a pair of PSTs synthesized 
information from multiple sources to complete a unit plan. 

 
Table 3 
Examples of Modification of Output 

  ChatGPT’s 
Output PSTs’ Action 

PSTs’ 
Verbalized 
Rationale 

Related 
TPACK 

Add details Activity- Explore 
instances of 
resistance and 
defiance within 
chapters 5-9, 
particularly 
focusing on 
Katniss and 
Peeta's actions. 

Adding: 
Katniss and 
Peeta both 
demonstrate 
instances of 
resistance and 
defiance 
against the 
Capitol’s 
control and the 
oppressive 
nature of The 
Hunger 
Games. Here 
are some key 
examples: 
Alliance with 
Rue, 
Mockingjay 
Gesture, 
Peeta's 
Decision to 
Join the 
Careers. 

We expect 
students to come 
up with these 
ideas 
independently. 
These are strictly 
in the lesson to 
help facilitate and 
lead discussion if 
the class comes to 
a standstill. 

Pedagogical 
Content 
Knowledge 



Contemporary Issues in Technology and Teacher Education, 24(4) 

595 

 

  ChatGPT’s 
Output PSTs’ Action 

PSTs’ 
Verbalized 
Rationale 

Related 
TPACK 

Delete 
unnecessary 
or repetitive 
information 

1. Discuss how 
characters resist 
the Capitol’s 
control and 
challenge the 
norms in The 
Hunger Games. 
2. Group analyzes 
instances in the 
text where 
characters employ 
their assigned 
resistance 
strategy. 

Delete the first 
activity. 

These two 
activities are 
similar, as they 
both involve 
analyzing the 
behavior and 
actions of 
characters, so we 
only keep one. 
We also wanted 
students to focus 
on the next 
project-- 
Independent 
research: Real 
world connection. 
This would take 
more time to do. 

Pedagogical 
Content 
Knowledge 

Rewrite/edit 
partial 
output 

Divide students 
into groups and 
assign each group 
a specific form of 
resistance 
(e.g., 
collaboration, 
defiance, 
manipulation). 

Have a whole 
group 
discussion on 
specific forms 
of resistance 
(e.g., 
collaboration, 
defiance, 
manipulation), 
instead of 
small group 
discussion. 

These examples 
are simply to 
facilitate 
discussion and 
bring up ideas if 
necessary. 
Students should 
be coming up 
with these ideas 
on their own, 
which is 
important and 
saves time for 
independent 
projects. 

Pedagogical 
Content 
Knowledge 

 

Table 4 
An Example of Information Synthesis From Multiple Sources 

Tools Information Incorporated in the Unit Plans 

ChatGPT Keep the partial responses from ChatGPT, mainly the outline: 
Introduction to the novel; Exploring the setting; Character 
development; and Themes and symbolism 

Google 
Search 

Examples of unit plan of The Giver, learning activities, story element 
worksheet 

Magic School 
AI 

Summative assessment for The Giver-- Multiple choice questions & 
short answers 

Textbook Reading strategies/Anticipation guide 
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Furthermore, given that the study was situated in a teacher education 
program, PSTs were required to follow the professor-created template to 
organize the unit plans. This process was further supported by the 
reflection of one pair of PSTs: 

When finalizing our unit plan, we put our heads together and utilized our 
knowledge to craft this unit plan. We are both very familiar with what 
elements go into a lesson to make it beneficial. We also incorporate some 
ideas that ChatGPT generated and other resources like the textbook. We 
are very used to the structure of a university lesson plan format, so we 
made sure the AI-generated unit plan followed that similar format and had 
the same elements. We ultimately wanted to make sure that the procedure 
part of the lesson was detailed and sequential. 

All these four stages were closely intertwined, where PSTs engaged in trial-
and-error through a series of actions. Getting a satisfied output required 
an iterative process and effort. Data showed that PSTs went through 
several rounds of trying different prompts, examining the responses, 
learning from the previous attempts, and making adjustments and 
modifications. In the meantime, PSTs needed to fully make use of their 
own knowledge and skills regarding the teaching content and pedagogy to 
better support their evaluation and modification of ChatGPT’s output. 
Figure 1 depicts PSTs’ construction of information to develop unit plans, 
in which they actively interact with the tools by selecting, examining, 
evaluating, and synthesizing information from various sources within the 
context they are situated. 

Figure 1 
Processes of Constructing Unit Plans 

 

This figure illustrates the nuances when PSTs constructed unit plans by 
leveraging multiple resources, information, and TPACK. The information 
can be drawn from GenAI technologies, like ChatGPT, as well as from 
various other resources, both digital (e.g., Google search) and nondigital 
(e.g., textbooks). However, all the information cannot be directly used to 
build unit plans. 
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PSTs need to fully use their TPACK to critically evaluate and synthesize 
information across multiple resources, ranging from their understanding 
and knowledge of subject matters, teaching content and strategies aligned 
with curriculum standards, and targeted learners’ backgrounds and needs. 
The knowledge of TPACK actively interacts with the iterative processes 
that PSTs go through. For example, if PSTs have a good understanding of 
how ChatGPT generates results, a good command of the content they 
teach, and knowledge of effective teaching methods, they could create 
clearer and more detailed prompts for ChatGPT to elicit better answers. 

Moreover, PSTs’ knowledge of content, pedagogy, and technology 
informed them to engage in a series of actions — analyze the output 
generated by ChatGPT, make decisions to revise the output as needed and 
synthesize the output to reflect their thinking and ideas about what 
constitutes a good unit plan. Additionally, the immediate instructional 
environment, referring to the specific situation in which PSTs create their 
unit plans, also plays a role during the instructional design process. For 
example, in this study, PSTs created the unit plans for a course 
assignment, so their plans were also influenced by the contextual factor, 
the professor's expectations, which is explained in more detail in RQ2. 

RQ2 

Observations from PSTs’ recordings of their unit plan design processes 
and interviews revealed that the evaluation of ChatGPT’s output might be 
influenced by multiple factors, which were related to PSTs’ TPACK in 
several ways. Data from this study suggested that the factors that stood out 
were PSTs’ CK, PK, PCK, and XK. In addition, other factors included their 
personal preferences and the professor’s rubrics in the course. 

Content Knowledge 

Data suggested that PSTs assessed the information generated by ChatGPT 
based on their prior knowledge about the target content and subject 
matter. PSTs’ CK allowed them to verify whether the information was 
current, correct, or appropriate for teaching their students. In this study, 
PSTs who chose adolescent literature for teaching reading should have a 
thorough understanding of the content of the literature. For instance, 
when a pair of PSTs searched for examples of symbolism in the book 
Twilight, ChatGPT informed them that the apple was a recurring symbol 
in the book. Those two PSTs immediately identified it as an error, since 
they knew the content of the book well, with the apple symbol only 
showing on the cover of the book, not the entire book. Moreover, by 
understanding the subject matter, PSTs were able to adjust instructions to 
target specific content for their students rather than simply following the 
ChatGPT’s output. 

Within this study, since PSTs had taken multiple literacy methods courses, 
it was highly likely that they had well developed their CK in ELA for 
adolescent students. Namely, what knowledge, concepts, skills, and 
practices should be included in teaching reading through literature for 
adolescents. A case in point was that a pair of PSTs created the unit plan 
to teach a piece of literature, Too Many Tamales? They did not completely 
follow the outline produced by ChatGPT. Instead, they mapped out their 



Contemporary Issues in Technology and Teacher Education, 24(4) 

598 

 

own unit plan outline by chunking it into five major components based on 
their knowledge of the literature analysis (i.e., teaching story grammar in 
literature), which involved (a) introduction of the setting, plot, and themes 
of the story, (b) careful reading of selected paragraphs and focused 
vocabulary learning, (c) character analysis, (d) cultural exploration in 
Mexican and other Latinx cultures, and (e) culminating activity: create a 
poster or PowerPoint slide presentation to address a specific problem in 
the story. As they reflected, 

AI is not the “end-all-be-all” for generating lesson plans. Teachers 
need to critically evaluate and modify these AI-generated lessons 
to meet their students’ needs. The real effectiveness of teaching 
comes from teachers because teachers have the knowledge about 
what students need to learn and how they learn best. 

Another example was one pair of PSTs who used the novel Third Grade 
Angels by Jerry Spinelli to teach sixth graders language arts. They decided 
to focus more on vocabulary learning as an important component of 
literacy education. As they reflected, 

I see using AI as a resource to create and help with the outline of 
lesson plans, but we decided to include vocabulary into our lesson 
plan and fluency since we wanted to focus more on the 5 aspects 
of language, and focus more on vocabulary, comprehension, and 
fluency. 

Pedagogical Knowledge 

With PK, PSTs can deliberately make choices and use strategies when 
designing and implementing learning experiences (LaVelle et al., 2020). 
This set of knowledge includes but is not limited to understanding targeted 
students’ backgrounds and needs, learning objectives, curriculum 
requirements, and learning sequences and activities. 

Targeted Students’ Background. Understanding the background of 
targeted students is essential to knowing what they have already known 
about the learning subjects, their levels, interests, and any specific needs 
they may require. When a PST designed a unit plan with ChatGPT, they 
could provide detailed and contextualized prompts. However, ChatGPT 
still could not fully understand a particular group of targeted students and 
their specific needs. PSTs themselves had the autonomy to decide 
resources and activities that catered to students’ varying skill levels, 
learning preferences, and needs based on their pedagogical knowledge. As 
a PST reflected in the interview, 

I also find that AI can be quite dull in the fact that it does not always 
provide engaging activities for students to develop their knowledge, and it 
also does not consider specific students with disabilities (i.e., students in 
your current classroom). ChatGPT provides brief suggestions of 
accommodations and modifications, but nothing specifically tied to a 
student's IEP goals or personal experiences. 

Alignment with Learning Objectives and Curriculum 
Requirements. Knowledge of learning objectives and curriculum is 
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found to be a crucial component of PK (Hudson, 2004). PSTs could 
leverage this knowledge not only to guide ChatGPT in creating specific unit 
plans but also to assess if the unit plan was aligned with learning objectives 
and curriculum. For example, when dissatisfied with ChatGPT’s initial 
response to their request for a unit plan on the book Twilight, this pair of 
PSTs refined and reentered their prompts by including learning objectives, 
essential questions, and state subject standards. The updated prompt is 
shown in Figure 2, demonstrating how these two PSTs aimed to prompt 
ChatGPT in light of the curriculum and educational goals. 

Figure 2 
Updated Prompt for Creating a Unit Plan for Teaching Twilight 

 

 

Other Pedagogical Consideration. In the study, other PST 
pedagogical considerations included the learning sequencing and 
procedures, time allocation, the design and implementation of engaging 
activities, and the methods of assessment. Most of the time, PSTs 
demonstrated their concern about the generic unit plans that ChatGPT 
produced, which could not be used and implemented directly in practice. 
The following two quotations illustrate PSTs’ opinions about ChatGPT’s 
responses in an educational setting and suggest ways to improve them. 

We then were able to embed aspects of our textbook into our lesson, which 
helped strengthen it even more. The lesson plans developed by ChatGPT 
were generalized. Since they can’t use specific examples from the book, my 
partner and I went in to make it more personalized and geared to the book 
using the Beers Textbook. 

It [ChatGPT] provided us with good ideas and a general outline of a lesson 
plan, However, there definitely needs to be modifications made to make it 
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more personalized to the class as well as the class content. Some ways that 
we want to make it more specific is by providing visual aids, working with 
partners, offering a glossary of words, scaffolded questions, an audiobook, 
and many other examples. 

Pedagogical Content Knowledge 

PCK supports PSTs in deciding which instructional strategies are suitable 
for teaching specific content. In the study, one pair of PSTs decided to use 
the novel Holes, written by Louis Sachar, to teach seventh-grade special 
education students, believing it to be appropriate content for them. After 
evaluating the unit plan generated by ChatGPT, they decided to add 
several strategies that were tailored for teaching literature and reading, 
such as KWL, a strategy to guide the learning process, journaling, and 
multimodal expressions. The following quotation illustrates how and why 
they taught young adult literature to seventh graders by considering a 
series of these teaching strategies. 

Holes is a great story for middle schoolers due to its simple language and 
relatable themes. ChatGPT was beneficial to generate the outline of the 
unit plan, but we need to add the activity of “It says, I say, and So” since 
using learning organization charts are great for students. I also used “KWL 
(know, want to know, learned) charts” because this was good for teaching 
reading comprehension. We also used journaling and drawing pictures. 
The lesson plan we modified based on ChatGPT reflects what we know 
about special education and what the story can bring to students. 

ConteXtual Knowledge 

Another factor that influenced PSTs’ evaluation of ChatGPT’s output was 
the immediate context that they were situated, which was related to the 
XK component of TPACK. Since this study was conducted within a course 
in a teacher education program with preservice teachers, the PSTs 
constructed the unit plans with careful consideration of how the professor 
in the course would grade their unit plans. They tended to adapt their unit 
plans to meet the criteria provided by the professor in the course. One pair 
of PSTs said, 

My partner and I used ChatGPT as more of an outline, rather than a 
resource when creating our unit plan. We both already had a good plan 
about what we wanted to do with our unit plan. We wanted to frame it 
using what we learned in the college course and the professor’s rubric 
about creating the unit plan. 

Personal Preferences 

PSTs’ personal preferences could be a factor in influencing their evaluation 
of ChatGPT's output. This type of judgment may not be based on concrete 
evidence but rather informed by instinct. For instance, one pair of PSTs 
reflected, 

We then asked it to list activities that could be completed based on the 
range of chapters it provided. We ultimately decided to turn to Google or 
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our own ideas after seeing the ones that ChatGPT provided. There wasn’t 
anything inherently wrong with the ones it gave, we just did not like them 
all that much. 

Drawing from PSTs’ reflections, interviews, and unit plans they designed, 
this study highlighted how TK, CK, PK, PCK, and XK came into play with 
PSTs’ interaction with ChatGPT. Because PSTs barely integrated 
technologies into their unit plan design and, therefore, minimally drew 
upon their TPK and TCK when evaluating and revising unit plans, it did 
not mean that these two components were less important. TPACK guided 
PSTs to adjust their prompts to obtain more satisfactory output, as well as 
support them in analyzing and revising the output of ChatGPT. With the 
understanding of this set of knowledge, PSTs strived for the best practice 
to teach reading to secondary students. 

Discussion 

This study makes timely contributions to the field by extending our current 
emerging understanding of PSTs’ practices with GenAI in a teacher 
education program. Particularly, it explores PSTs’ complex and nuanced 
relationship with ChatGPT and factors to consider when developing unit 
plans for literacy instruction. It responds to the current debate on whether 
GenAI, such as ChatGPT, should be banned in educational settings and 
whether new emerging AI technologies could replace teaching professions. 

Findings suggest that PSTs did not passively receive the information 
produced by GenAI. Instead, they tended to go through complex processes 
rather than completely relying on the output of GenAI, which is engaged 
in four distinct stages in an iterative and nonlinear way. This iterative 
process indicates that the use of GenAI technology is as complex as digital 
reading and writing (Coiro, 2021), both of which exert great cognitive and 
socially constructed demands, requiring the coordination of multiple 
knowledge, skills, and social practice to accomplish the task. 

Each of the four stages of (a) inquiry and prompt, (b) examine and 
evaluate, (c) modify and tinker, and (d) synthesize and organize requires 
PSTs to apply their higher order thinking skills, such as synthesizing and 
critical thinking. Particularly, PSTs need to understand fully what 
constitutes a high-quality unit plan and effective teaching practices, which 
helps them critically evaluate the information they obtain from various 
resources, especially the responses generated by AI. 

This finding also indicates that the current GenAI, like ChatGPT, which 
relies upon a large amount of training data to generate responses 
(Dasborough, 2023), shows remarkable capabilities to support educators 
with some daily teaching tasks, such as creating lesson plans, coming up 
with rubrics, and brainstorming learning activities, but cannot entirely 
replace the teaching profession. While GenAI can supplement these 
aspects to some extent, an effective unit plan still requires teachers’ critical 
thinking, creativity, contextual judgment, and integration of teachers’ 
expertise, including understanding and leveraging of TPACK and other 
human traits, which cannot be provided by current GenAI. 
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This study suggests the complex nature of using GenAI technology in 
developing unit plans, which hinges upon the multiple bodies of 
knowledge and skills required on the part of PSTs. This complexity is 
highlighted by the major obstacles reported by the participating PSTs of 
not knowing how to create and refine prompts to ChatGPT. At times, PSTs 
could struggle when using GenAI. This finding is aligned with the findings 
from earlier studies showing technology use is by no means a simple task 
in the educational setting (De Rossi & Trevisan, 2018; Muilenburg & 
Berge, 2015). As teacher educators, we cannot assume young teachers in 
training would know how to use new technologies effectively for 
educational purposes because of the ubiquitousness of technologies in 
today’s world. Transformative GenAI technology, in a way, presents more 
pressing challenges to classroom teachers, as it asks for more sophisticated 
skill sets, such as problem-solving and critical thinking skills. Teacher 
education programs, thus, need to respond to the findings of the study. 

Develop PSTs’ TPACK 

In this study, the TPACK framework served an analytical purpose lens for 
examining the necessary knowledge of educators in today’s educational 
environment. As Mishra and Koehler (2006) asserted, the new 
technologies “often disrupt the status quo, requiring teachers to 
reconfigure not just their understanding of technology but all three 
components” (p. 1030). GenAI, as an emerging technology, requires future 
educators not only to utilize it but also to do so in a critical and effective 
manner, which should be supported by their strong PK, TK, and CK. This 
set of knowledge not only guides PSTs to craft more effective prompts to 
ChatGPT but also equips them with the knowledge to evaluate the output 
generated by ChatGPT. 

Hence, teacher education programs must design a series of curricula for 
PSTs by taking these questions into consideration, such as the following: 
How can PSTs be supported in developing TPACK? What strategies can be 
used to enhance understanding and practice TPACK in teaching and 
learning? And how can the effectiveness of TPACK training in teacher 
education programs be assessed? 

Promotes AI Literacies 

The saturation of AI-led technologies in education highlights the 
importance of equipping future educators with necessary AI literacies. AI 
literacies not only refer to knowledge and skills of using AI tools but also 
include critical engagement and social practice. This approach defines AI 
literacies as situated within the context of its use, shape, and shaped by 
specific norms and practices. Teacher education programs should 
explicitly engage future teachers in the conversations and offer authentic 
experiences to explore the affordance and limitations of utilizing GenAI to 
support unit plan design. Programs should situate future educators into 
practical scenarios in which teacher candidates can gain opportunities to 
use their AI literacies and reflect on what they have learned and 
experienced. 

PSTs can only become flexible with using AI, including prompt 
engineering, only after practices, reflection, and internalization since there 
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might not be a perfect formula for them to simply follow. Importantly, AI 
literacies for educators need to marry with TPACK (Mishra & Koehler, 
2006), which involves the interaction of AI-specific knowledge, skills, and 
each component of TPACK. Table 5 presents some suggestions for 
educators to consider when utilizing ChatGPT by leveraging the TPACK 
framework. These suggestions and insights can be applied to a different 
educational context by integrating AI technologies. 

Table 5 
Suggestions for Evaluating AI-generated Unit Plans Guided by TPACK 
Framework 

Process of Use AI for Unit 
Plan Design Suggestions or Instructional Guidelines 

Prompt engineering for eliciting 
AI-generated content 

- Understand the capacities of different AI tools 
 
- Understand how to use AI technologies to best 
support teaching and learning goals, such as unit 
plan development. 
 
- Understand how to use clear language to craft 
effective prompts by considering learning objectives, 
standards, specific content, best learning strategies, 
and other contextual information, such as classroom 
dynamics. 

Evaluate output generated by AI - Analyze the AI-generated unit plans by considering 
four dimensions (accuracy, relevance, applicability, 
specificity). 
 
- Reflect whether AI-generated unit plans well 
present learning objectives, learning context, process 
(e.g., sequence of instruction, technology integration, 
learning scaffolding) and products- the evidence of 
students’ learning. 

Modify & synthesize AI-
generated content for specific 
learning objectives 

- Understand how to adjust represent clear 
objectives, effective learning materials, resources, 
instructional strategies, and assessment methods. 
 
- Understand what needs to be improved or revised 
to meet students’ needs. 
 
- Choose appropriate technology to support the 
instructional design that enhances student learning 
by having a good alignment of AI technology to 
instructional goal and pedagogy choice. 

 

Limitation and Future Research 

This qualitative exploratory study was situated in an instructional setting 
with preservice teachers enrolled in a teacher program at a private 
university. PSTs created unit plans for an assignment, not for actual 
teaching. Therefore, further research is needed to understand the process 
by which in-service teachers develop unit plans for real-life teaching 
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purposes. In addition, as aforementioned, AI technologies are still 
emerging. Educational fields call for more empirical research exploring 
the affordances, limitations, and applications of AI. 

Based on the findings and understanding of this exploratory inquiry, more 
questions remain for further exploration, such as the following: How do 
educators perceive their roles in the AI age versus the roles played by AI in 
teaching and learning? What are the ethical issues and potential barriers 
when using AI in designing unit plans? 

Given that TPACK is a useful theoretical perspective guiding the lien of 
research on AI, it is necessary to conduct an in-depth investigation on what 
aspects of TPACK are essential to develop the effective use of AI 
technologies in teaching and learning; Similarly, such questions are 
equally important regarding how AI technologies can be integrated within 
the TPACK framework to enhance educators’ instructional practices and 
how professional development and training programs can be designed to 
improve TPACK and AI literacy of practicing and prospective teachers. 

Conclusion 

Technology is a rapidly changing landscape, continuously impacting the 
ways people teach and learn. The integration of AI-led technologies in 
education brings up both optimism and uncertainty. There is an urgent 
need to understand how educators interact with AI technologies to make 
meaning, as well as how they integrate technology into the curriculum in 
ways to enhance the learning process and outcomes. The findings and 
implications of this study can inform teacher education programs to better 
prepare educators for the technology-rich educational settings of today. As 
technologies evolve in this fast-changing age, each and every educator 
must be a lifelong learner, continuously engaging in this ongoing process 
of adaptation and learning. 
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Appendix 
Codebook Excerpt 

Four themes below indicate the actions that PSTs took when engaging with 
ChatGPT, guided by their knowledge of the technology, content, and 
pedagogy. The emerging codes highlight the specific strategies and/or 
considerations that PSTs focused on, reflecting how TPACK has influenced 
their approach to handling ChatGPT’s output. 

PSTs' processes of developing unit plans 

Description: It refers to various steps that pre-service teachers engage in to 
create unit plans. 

Theme #1: Inquiry & Prompt 

Codes Descriptions 

General prompts PSTs provide a broad request to ChatGPT without much 
detail 

Specific prompts PSTs offer more details to make requests more focused 

Theme #2: Examine & Evaluate 

Codes Descriptions 

Accuracy The accuracy and/or reliability of information generated 
by ChatGPT 

Relevance The level of pertinence of the information generated by 
ChatGPT in relation to PSTs’ goals 

Applicability The level of usefulness of the information generated by 
ChatGPT in relation to PSTs’ goals 

Specificity The level of detail of information generated by ChatGPT 
in relation to PSTs’ goals 

Theme #3: Modify & Tinker 

Codes Descriptions 

Work on the input PSTs rewrite, revise, or refine the prompts to elicit 
ChatGPT’s responses 

Work on the output PSTs rewrite, revise, or refine the output generated by 
ChatGPT 

Theme #4: Synthesize & Organize 

Codes Descriptions 
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PSTs' processes of developing unit plans 

Select PSTs intentionally choose information from multiple 
sources 

Synthesize PSTs filter, make connection, and integrate multiple 
resources 

Organize PSTs arrange selected resources to form a unit plan 

 


