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Increasingly, work happens through human collaboration with generative Al (e.g., ChatGPT). In this paper, we present a qualitative
study of this collaboration for real-life work tasks. We focus our study on US K12 public school teachers (N = 24) who regularly design
and complete text-generation tasks such as creating quizzes, slide decks, word problems, reading passages, lesson plans, classroom
activities, and projects. In one-on-one video- and audio-recorded virtual sessions, we observe each teacher using ChatGPT-4 for work
tasks of their choosing for 15 minutes, then debrief their experience. Analyzing 201 prompts inputted by the 24 teachers, we uncover
four main modes with which the teachers request support from ChatGPT: (1) make for me (55% of prompts), (2) find for me (15%),
(3) jump-start for me (10.5%), and (4) iterate with me (15.5%). The first three modes (make, find, and jump-start) are often requests of
generative Al to do something, whereas the fourth mode (iterate) is a request of generative Al to think. In a follow-up survey of the
same 24 teachers, most report using multiple modes for their work, but infrequently. Our study contributes new data and knowledge

about how teachers are coming to understand whether and how to integrate generative Al into their teaching preparation routines.
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1 INTRODUCTION

Generative Al has the potential to significantly transform people’s work, by saving people time on a variety of text-
generation tasks [8, 44, 45] and also helping them come up with new or better ideas for creative tasks [10, 12]. Given
the emerging evidence, there is a belief that generative Al will be widely integrated into people’s workflows and as a
consequence, work quantity and quality will improve [42, 51].

The realized value of generative Al, however, depends critically on whether and how it is taken up in practice.
Its theoretical value, as evidenced in controlled laboratory experiments or simulations, may look very different than
what is realized in practice if people do not use generative Al (e.g., because of algorithm aversion [16]), or use it in
unexpected ways. In every wave of technological innovation, people use new technologies differently than intended by
the designers who make them or the managers who implement them [36, 38, 46]. For example, consider the widespread
adoption of social networking platforms within organizations [17]. The vision of these new platforms was to grow

the advice networks that employees maintained and increase knowledge sharing between people in different areas of
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the company [34]. While this outcome was realized in some cases, there is evidence that remote workers use these
technologies for the opposite purpose: to increase the distance between themselves and coworkers [37].

To understand how generative Al will ultimately impact workers and work requires a close examination of how
people use the technology in practice. In this paper, we explore this in the education context, asking: How are K12 teachers
beginning to use generative Al to support their work? The education sector stands to be affected significantly by the
emergence of generative Al [1, 23]. A large portion of teacher work involves designing and completing text-generation
tasks like quizzes, slide decks, word problems, reading passages, lesson plans, classroom activities, projects, or parent
emails. Teachers spend many hours on such tasks weekly (e.g., US teachers work 15 hours per week above what they
are contracted to do—including on material creation, as well as grading and correspondence) [9, 56], to the point where
only one quarter of US K12 teachers are satisfied with the number of hours they work per week—a rate much lower
than the general working population’s [56]. Teachers’ high workloads deter people from the profession and are the
main reason why one-third of US teachers reported planning to leave their role between the 2021-22 and 2022-23
school year [7], creating crisis-level teacher shortages [28, 58]. There is hope that the problem can be alleviated in this
new Al era, but whether this vision will be realized depends on whether and how teachers modify their work practices
by integrating generative Al

We intentionally sample [21] a diverse group of 24 teachers working at different grade levels and different subject
areas from public K12 schools in the Midwestern US (see Table 1 for relevant details about our sample). At the time
(Fall 2023), none of the teachers in our sample had used generative Al as an integrated part of their workflows, even as
they reported spending hours creating materials each week. This was consistent with the large-sample evidence that
teacher uptake of generative Al was still in the early stages at this time [2]. For each teacher, we conducted a 15-minute
observation of their ChatGPT use, and interviewed them about their use practices. We qualitatively analyze the 201
prompts that teachers inputted during the observation period, and uncover four modes of use: (1) make for me (55% of
prompts), (2) find for me (15%), (3) jump-start for me (10.5%), and (4) iterate with me (15.5%). The first three modes
(make, find, and jump-start) are generally requests of generative Al to do something, whereas the fourth mode (iterate)
is a request of generative Al to think.

We analyze the data at the conversation level, where we define a conversation as one or more related prompts about
one particular topic; many of the 24 teachers had several conversations with ChatGPT during their observation period.
We find that 66 of the 80 teacher-ChatGPT conversations in our data employ only one mode of support. Teachers only
sought out multiple modes of support, typically make for me plus another mode, in 14 conversations. From a follow-up
survey of the same 24 teachers, we learn that while most teachers use multiple modes for their work “in the wild” after
the observation period, they still do so infrequently. Together, our results suggest that using generative Al for different
types of support is a more complex way to use generative Al, takes more time than our 15-minute observation would
allow, or both. Our prompt- and conversation-level data, supplemented by interviews and survey results, reveal novel
insights about how teachers are coming to understand what generative Al can do (to help do and/or think) and how
they might begin to change their routines to integrate generative Al to support their preparation work. We discuss

these insights further in Section 5 of the paper.

2 RELATED WORK

Generative Al's advances are recent and rapid, therefore the body of research about this technology is similarly
recent and rapidly growing. In general, this existing work falls into two categories: 1) research testing generative Al's

(specifically, ChatGPT’s) performance across a large and diverse range of researcher-designed prompts, and 2) research
2
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to understand human-generative Al collaboration. This paper falls into the latter category. Below, we expand on these

categories in turn, then focus on the impact of generative Al for educators.

2.1 Prompting ChatGPT

ChatGPT is currently among the most widely known and used forms of generative AI [18]. Its performance has therefore
been of particular interest to researchers studying generative AI’s capabilities [e.g., 4]. What they have found from
testing the AT’s performance on a series of pre-determined, researcher-designed prompts is that ChatGPT is effectively
the digital equivalent of a Swiss Army knife; it is good at many things, but it underperforms most state-of-the-art
methods (which are very good at one thing) [29]. While ChatGPT is the “jack of all trades” [29], it is not equally good at
them—for example, ChatGPT is inconsistent at some forms of reasoning [3]. On the other hand, GPT-3 (a large-language
model—LLM—developed by OpenAl, the company behind ChatGPT) performs well at summarizing texts [22]. Some
researchers have made efforts to refine the “Swiss Army” technology for specific activities [e.g., 32], such as ideation
and iteration [15], with a view towards putting a structure on what has previously been unstructured: “the power of
LLMs comes from their emergence paradigm, which makes systems work in ways that haven’t been anticipated when
training them” ([15] page 623). However, this exercise is difficult because of the changing nature of these technologies.
For some tasks, ChatGPT’s output quality has depreciated over time [11].

Of course, while it is true that ChatGPT and other generative Al are imperfect, it is likewise the case that people
are good but imperfect at many tasks. ChatGPT’s value as a substitute or complement to human effort depends on its
relative performance. In controlled experiments, ChatGPT performs nearly as well as, and in some cases better than, its
human counterparts for both creative, subjective tasks and objective tasks [19, 24, 25, 27, 30, 44]. For example, ChatGPT
outperforms students at writing argumentative essays [24], and performs around the passing threshold for the Bar
exam [27], the US Medical Licensing Exam [30], and for many LeetCode problems [44].

2.2 Human-(Generative) Al Collaboration

To fully understand generative AI's value in practice, we must understand its role and impact within human-computer
interactions (HCI). Indeed, how generative Al (such as ChatGPT) augments human performance has been a topic of
much recent research. People have long collaborated with Al—and often struggled with this collaboration because of
algorithm aversion [16]. However, human-generative Al collaboration is different; researchers argue that collaboration
with generative Al feels more like human-human collaboration [39]. Experimental studies have shown that in many
cases, this collaboration can be productive for singular, predefined tasks [12, 45, 48, 54, 57, 62, 64]. For example, subjects
in an experiment are better and faster at a professional writing task after being exposed to ChatGPT [45], because
ChatGPT “restructures tasks towards idea-generation and editing and away from rough-drafting” (page 1).

Yet, people’s workflows are often more diverse and complex than the applications tested by experimentalists.
According to affordance theory [33], it is important as a complement to conduct field research that examines holistically
workers’ routines and the flexibility of technologies to be used in different ways by those workers [35]. What matters
for practice is whether and how workers, such as teachers, come to understand the way generative Al helps them do

their work and will change their work practices to integrate generative Al.

2.2.1 (Generative) Al for Education. Educators, particularly K12 educators, present an ideal subject for such research

because of the highly complex and varied nature of their work processes [20]. Teachers and education have been a

popular subject of CSCW-related research even before the advent of ChatGPT and other generative Al [5, 6, 31, 61].
3
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Unfortunately, one major takeaway from this literature is that while teachers often express the desire to take advantage
of the technology available to them for sharing and developing content with others, teachers’ work practices can be
hard to change. Teachers sometimes struggle with discovering and remembering that technologies exist [31, 61]. In
other cases, they are aware of technology but believe it is not worth the effort to adopt it. It is an open question whether
teachers will be willing to change their work practices to integrate generative AL For now, “the rate of adoption of Al
in education is still slow compared to other fields” (page 4) [26] (see also [43]).

In this paper, we ask: How are K12 teachers beginning to use generative Al to support their work? Drawing on rich
observational, qualitative, and survey data, we develop new theory about how teachers are coming to understand

whether and how generative Al enables them to do their work.

3 METHODOLOGY
3.1 Participants

Our sample consists of 24 US public school teachers from the Midwestern US (Table 1). Prior evidence suggests teacher
training and practices vary by subject area [e.g., 13] and grade level [e.g., 55], and moreover, ChatGPT may vary in its
capabilities for different grades and subjects. Therefore, we recruited teachers from all grade levels (elementary, middle,
high) and core subject areas (math, science, ELA, social studies, foreign language, general education). Five participants
(indicated by * in Table 1) had pre-existing relationships with the research team. The remaining participants (19/24)
were recruited through an email sent to 83 K12 public school teachers in southeast Michigan chosen based on subject
area and grade level diversity goals (22% response rate). All teachers who responded to our recruitment email were

included in our study.

3.2 Data Collection Procedure

Data collection happened over two phases: Phase 1, which was conducted from September through November of 2023,
was a one-hour Zoom session with each teacher, that involved both observation and semi-structured interviewing.
Teachers earned $50 for participating in Phase 1. Phase 2 was a five-to-ten-minute follow-up survey sent in January
2024 to the same 24 respondents. Teachers earned $10 for completing the survey (response rate 17/24, 71%).

Phase 1. We developed a three-part protocol (see Appendix A.1) to explore teachers’ use of ChatGPT in practice. The
first part was an open-ended conversation about teachers’ material creation as part of their daily/weekly work process,
and their previous exposure to generative Al such as ChatGPT. The second part was the observation stage; in this stage,
teachers first logged into our ChatGPT Plus (GPT-4) account on their own computers, and then shared their screens.
We requested all teachers enter the same 12 prompts (Table 2) one-by-one to ensure all teachers, even those without
prior experience using the technology, had some exposure to its capabilities. We adapted these practice prompts in part
from other recent studies of ChatGPT; specifically, Prompt 2—a quantitative question—comes directly from Chen et al.
[11], and Prompts 6-8—writing questions—were motivated by the style of prompt designed by Noy and Zhang [45]. We
developed the remainder of the prompts (1, 3-5, 9-12) to give teachers a broader view of ChatGPT’s abilities, including
fact-finding (e.g., Prompt 5) and planning (e.g., Prompt 11), in accordance with the open-ended nature of our simulation.
After inputting the 12 prompts, we began the 15-minute, teacher-led observation period, instructing subjects to try to
create relevant teaching materials with ChatGPT. The third and final part of the session was a debrief of the observation

period using semi-structured questions about teachers’ experience creating materials using ChatGPT.

4
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Table 1. Teacher Participants

1D State Grade Level Subject Area Teaching Experience (years) ChatGPT Version
T1*  Ohio Middle School General 12 Pre-Turbo
T2 Michigan High School ELA 22 Pre-Turbo
T3*  Pennsylvania High School Math 7 Pre-Turbo
T4 Michigan High School ELA 21 Pre-Turbo
T5*  Pennsylvania High School Foreign Language 12 Pre-Turbo
T6"  Pennsylvania Elementary School General 25 Pre-Turbo
T7 Michigan Elementary School ~ General 6 Pre-Turbo
T8 Michigan Elementary School ~ General 12 Pre-Turbo
T9 Michigan Elementary School ~ General 3 Pre-Turbo
T10  Michigan High School Science 25 Pre-Turbo
T11* Pennsylvania Middle School ELA 17 Pre-Turbo
T12  Michigan High School Math 22 Pre-Turbo
T13  Michigan Middle School Science 2 Pre-Turbo
T14  Michigan High School Foreign Language 11 Pre-Turbo
T15  Michigan High School Foreign Language 8 Pre-Turbo
"T16  Michigan ~  HighSchool ~  Foreign Language 14 Post-Turbo

T17  Michigan High School Science 8 Post-Turbo
T18  Michigan High School Math 12 Post-Turbo
T19  Michigan Middle School Social Studies 27 Post-Turbo
T20  Michigan High School ELA 20 Post-Turbo
T21  Michigan High School Social Studies 9 Post-Turbo
T22  Michigan High School Math 2 Post-Turbo
T23  Michigan High School Math 27 Post-Turbo
T24  Michigan High School Science 3 Post-Turbo

With subjects’ consent, the audio and video of each Zoom call was recorded, and the audio transcribed using an
automated online transcription service (Sonix). The research team watched each video recording to copy teachers’
prompts into a spreadsheet, from which we created a data matrix [41]. In this data matrix, teachers were assigned an
anonymous identifier that linked their ChatGPT prompts and their transcribed quotes.

Phase 1 of this study overlapped OpenAI’s first DevDay, which took place November 6, 2023. On this day, OpenAl
announced several new developments, among them the introduction of GPT-4 Turbo. ChatGPT Plus became an
integrated multi-tool that could interpret more input formats and create more output formats. For example, after the
update, ChatGPT Plus could search the internet via Bing and input information from attached documents (versus
only plain texts prompts). It could output textual data in tabular format (versus only paragraphs and bullets) and also
images'. This update was rolled out to users following the announcement, and our account updated on November
7, 2023 between 11:15am and 2:15pm. We did not have advance notice of the upgrade. As it happened, four teacher
sessions (T14, T15, T16, and T17) were conducted on November 7. The first two (T14 and T15) took place in the morning
and were unaffected. The later two (T16 and T17) represented our first exposure to ChatGPT Plus’ new capabilities. In
response, we slightly modified three of our practice prompts to give subsequent teachers (T18 through T24) exposure to
its newest features. Table 2 shows the updated prompts, indicated with ’.

Phase 2. In January 2024, we sent the 24 teachers who participated in Phase 1 a follow-up survey (see Appendix A.3).
The survey was conducted after our qualitative analysis, described in the following section, was complete. The survey
asked questions about the teachers’ current ChatGPT use and how this compared to their ChatGPT use at the time of

IDALL-E was available to ChatGPT Plus users previously through a separate drop-down menu, but required switching between tools.

5
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Table 2. ChatGPT Standardized Practice Prompts

No. Prompt Support Mode*

1. What is GPT-4? Find for me

2. Is 17077 a prime number? Think step by step and then answer. Find for me

3. What are today’s top news headlines? Find for me

4. What notable events happened on February 30, 2020? Find for me

5. What notable events happened on February 29, 2020? Find for me

6. Explain the economic impacts of the COVID-19 pandemic. Iterate with me

7. Help me write an introductory paragraph for an essay on this topic. Iterate with me

8. Rewrite the paragraph using simpler language. Follow-up to iterate with me
9. Summarize ‘Pride and Prejudice’ in one paragraph. Make for me

9’.  Summarize this text in one paragraph. (upload PDF - Chapter 43 of ‘Pride and Prejudice’) ~ Make for me

10.  Please give the same summary as a rhyme. Make for me

11.  Design a simple workout plan for beginners. Jump-start for me
11".  Design a simple workout plan for beginners and present it in table form. Jump-start for me
12.  Design a simple workout plan for beginners with limited free time. Jump-start for me
12’.  Give a diagram of the proper form for one of these exercises. Make for me

*See Section 3.3 and Table 3 for details about this prompt categorization.

the interview. Specifically, the survey included Likert and open-response questions about teachers’ use of ChatGPT for

different purposes (as uncovered in our qualitative analysis). The survey had a response rate of 71% (17/24).

3.3 Data Analysis

We analyzed the qualitative interview and observational data from Phase 1 in four stages. In the first stage, we engaged in
open coding [60], meaning we looked in the data matrix for descriptors that could point us to an emerging categorization
of the way teachers sought support from ChatGPT. We examined the prompts that teachers inputted holistically and
created categories like “do-for-me” and “idea generation” Finding the holistic approach was muddled; we decided
in the second analysis stage to break the data down by prompt, consistent with a disassembling data approach [60].
The 24 teachers in our sample inputted 201 prompts into ChatGPT during the time we observed them. As different
prompts may be seeking different kinds of support, we adjusted our data matrix to the prompt level and analyzed the
data at this level. In multiple iterations, we refined our categorizations of how teachers sought support from ChatGPT
through a process of repeated comparison [14]. That is, we would take pairs of prompts and discuss their similarities
and differences, and their appropriate categorization. In the end, we settled on a four-category coding scheme: (1) make
for me, (2) find for me, (3) jump-start for me, and (4) iterate with me. We used a fifth category, show me what you can do,
for non-teaching-relevant requests testing ChatGPT’s capabilities (4.5% of prompts). Table 3 reports our coding scheme.
We describe each type of code in detail with supporting examples in our findings section.

In the third stage, we went again through the 201 prompts and systematically re-applied our four-category coding
scheme. Specifically, two members of the research team independently coded all 201 prompts. The inter-rater reliability
for the coding was 91% (see Table 4 in the Appendix for details about the prompts with initial rater misalignment).
Through discussion among the coders, different coding categorizations were resolved and in the end, all authors were in
agreement. In the fourth and final stage, we grouped the prompts into conversations or clusters of one or more prompts
related to the same main idea or topic. For example, if a teacher asked multiple prompts related to teaching positive and
negative numbers, these conversations would be marked as part of the same conversation. The 201 prompts cluster into

6
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Table 3. Prompt Coding Scheme

Prompt Support Mode Description

Make for me Requests for fully-developed content (e.g., problems, quizzes, essays, poems, images)
within well-defined parameters; user engages ChatGPT as a task executor

Find for me Informational requests seeking pre-existing, factual information (e.g., existing facts,
quotes, resources, or examples); user engages ChatGPT as a search engine

Jumpstart for me Requests to initiate the development of often-lengthy and complex materials like activities,
projects, lessons, or unit plans; user engages ChatGPT as a catalyst

Iterate with me Requests for advice, or to understand/refine/re-think concepts or teaching approaches;
user engages ChatGPT as a sounding board like they would a teaching colleague; addition-

» «

ally these prompts are often identifiable by words like “explain,” “discuss,” or “describe”

80 unique conversation (mean of 3.24 conversations per teacher and mean of 3.6 prompts per conversation). This final
step enabled comparison at the teacher, prompt, and conversation level.

After this qualitative analysis was complete, we designed the follow-up survey to send to the teachers (Phase 2
of data collection). With a new typology to describe the variable usage of ChatGPT in practice, we asked teachers
specifically about their use of ChatGPT to find, make, jump-start, and iterate. Importantly, only 35.29% of teachers used
ChatGPT for their work more than once per month and all described themselves as novice users at the time of our
Zoom session. At the time of the follow-up survey that number of monthly users increased to 64.71%. These numbers
indicate that we are catching teachers at the beginning of their experience with ChatGPT while they are still learning
and trying to understand how to use this new tool. We report some descriptive findings from our survey in Appendix
A.4. The final stage of data analysis involved integrating the survey and interview data for a more holistic picture of
these teachers’ ChatGPT use patterns. In particular, we augmented our data matrix to include the survey responses, to

map the usage we observe in our observations to the way that same teacher is using ChatGPT in the months following.

4 RESULTS

Over the following sections, we present results related to each of the four support modes (as described in Table 3), and

the conversations teachers had with ChatGPT employing them.

4.1 Make For Me

Of the 201 prompts entered in Phase 1, 55% were make for me prompts and 79% of the 24 teacher participants inputted
at least one make for me prompt. This makes it the most common type of support sought from ChatGPT during our
observation period. In the follow-up survey, 69.23% of people indicated they regularly use ChatGPT for this purpose,
and 46.15% of people indicated this was their favorite way to use ChatGPT.

One example of a make for me prompt is “Make 10 multiple choice questions using the subjunctive for the story Mi
Proprio Auto with an answer key” (T5, High School Spanish). About the ChatGPT output to this prompt, the teacher
shared, “Wow....It’s crazy. I literally am flabbergasted...'m excited. 'm going to use this for their quiz on Thursday.”
Another teacher (T11, Middle School ELA) asked ChatGPT for help with an ELA quiz: “Create a common and proper
noun review for 5th graders” She was similarly impressed with the immediate transferrability of the output, saying “I
could literally cut and paste that or screenshot it, plug it into the slides that I'm talking about and use that” A high

school ELA teacher (T20) asked ChatGPT to “Write a vocabulary question with four answer selections of the meaning
7
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of the word mendacious.” The teacher expressed how hard it is for him to make these questions because it is hard to
think of non-correct multiple choice options, saying “it takes me a long time to think about what those distractors
would be...that was really an easy thing that [ChatGPT] can start doing for me right away.”

In other cases, however, make for me prompts did not immediately generate usable materials. A different Spanish
teacher (T14) asked ChatGPT to “Create comprehension questions in Spanish about the following text. Questions can
include multiple choice, short answer, true and false, fill in the blank, and personal response. [copied text from article in
Spanish].” About the questions, the teacher said “I wouldn’t be able to just give that to kids right away. I'd have to look
at it because [the questions] had some stuff that they don’t know. [ have to go back through and be like, ‘oh, they don’t
know this vocab word, this would be really hard for them. Or, ‘oh, this is a weird question. ” A history teacher (T21)
asked ChatGPT “Can you design a twenty-question, multiple-choice quiz in the AP US History style that focuses on
Progressive era politics and figures?” In this case, the teacher shared, “this is not close to what an history quiz looks like,
which are mostly the presentation of short passages and questions that ask students about the content of the passage,

or about how the passage is related to other historical events around the time period. Almost none of this is helpful”

4.2 Find For Me

Of the 201 prompts, 15% were find for me prompts and 37.5% of the 24 teacher participants inputted at least one find
for me prompt. In the follow-up survey, 53.85% of people indicated they regularly use ChatGPT for this purpose, and
23.08% of people indicated this was their favorite way to use ChatGPT.

An example of a find for me prompt is one inputted by a high school global studies teacher (T2): “What are examples
of oracular statements from ancient Delphi?” The teacher explained she is planning an activity where she pretends
she is the oracle and students ask questions, like in ancient Delphi. She shared that “The prophecies themselves were
very riddle-like and unclear, which is why you had to have someone else interpret them for you. So, we [are] kind of
looking for vague riddle-like statements.” The teacher then followed-up with an additional prompt, “What are less
famous examples?” This revealed an important feature of the search and find capabilities of ChatGPT: it can find less
common results, different than other search engines that typically generate the most common results. The teacher
noted this herself, “I did get a lot from ChatGPT. On Wikipedia there were certainly more. Wikipedia had lots of good
stuff. It was just, you know, I'm copying from here and then scroll, scroll, scroll. Sort through all the information. I'm
really just looking for again, these sort of direct quotes. So it was helpful to be able to ask ChatGPT”

A science teacher (T10) also used ChatGPT to find information, asking “How does dialysis work?” with a goal to get
a brief summary she could share with her students. She was surprised by the output: “I didn’t even know that there
were two kinds of dialysis. I only talk about the hemodialysis. I didn’t know that there was even peritoneal dialysis...”
This exemplifies how find for me prompts can sometimes generate unexpected information in addition to the desired

information.

4.3 Jump-Start For Me

Of the 201 prompts, 10.5% were jump-start for me prompts and 46% of the 24 teacher participants inputted at least one
Jjump-start for me prompt. In the follow-up survey, 69.23% of people indicated they regularly use ChatGPT for this
purpose, and 30.77% of people indicated this was their favorite way to use ChatGPT.

For example, an elementary teacher (T9) first asked ChatGPT about place values and addition. Then, she inputted
the following jump-start for me prompt: “Help to create a lesson for first and second graders based on this topic” He

explained, “I got a 35 minute math place value lesson that I don’t have anything for tomorrow.” Different than for make
8
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for me and find for me, teachers do not have a specific desired output in mind when inputting jump-start for me prompts.
Rather, they are seeking help getting started for something they are stuck on. He shared, “I'm a pretty, pretty creative
guy and I'm a pretty creative thinker. But sometimes I get bogged-down in the idea and I get really scatterbrained when
I'm trying to think of exactly what [ want the kids to learn and what I want them to focus on.” For that reason, “getting
some brainstorming ideas from ChatGPT, I think would be a really useful tool for me”

Feeling stuck was a common issue among the teachers we interviewed. A middle school teacher (T19, social studies)
explained she feels stuck when developing over-arching unit plans. She shared, “for our school we don’t do individual
day lesson plans. We do a unit planner and they have to have the key concepts and the related statement of inquiry.” She
inputted the following jump-start for me prompt: “Create an MYP IB [middle-years-program International Baccalaureate]
unit planner on this PDF. [attached an outlined planning document with notes]” About the ChatGPT output she shared,
“I would have to flesh this out a lot more to make it meet our administrators’ standards. But this is a great start and
definitely takes away all the writer’s block.” Moreover, from the output she got new ideas, “Oh, we should do an oral
presentation. I haven’t done that! And a creative project. I would take these inquiry questions. I would take the global
context [part]...I would take all of this as an awesome skeleton.”

In these examples, it seems that ChatGPT is saving teachers time, but perhaps not as expected. The theorized use
case is that generative Al will save teachers’ time by helping them finish administrative tasks, but here it saves teachers’

time by helping them start creative tasks.

4.4 lterate With Me

Of the 201 prompts, 15.5% were iterate with me prompts and 54% of the 24 teacher participants inputted at least one
iterate with me prompt. In the follow-up survey, 38.46% of people indicated they regularly use ChatGPT for this purpose,
but none indicated this was their favorite way to use ChatGPT (30.77% indicated this was their second favorite way).
A middle school special education teacher (T1) leaned on ChatGPT for new ideas about how to explain a math
topic to her students. She inputted into ChatGPT the following iterate with me prompts: “Can you explain how to add
a negative number and a positive number”, “What manipulatives besides a number line can I use?”, and then later
following up with “what are key words my students should know for this?” This iteration with ChatGPT helped her in
the following way: “There is a struggling student. How would I explain it? A lot of times that’s where I get stuck, right?
Sometimes, I explained it once and sometimes in that moment I can explain it a different way, but it’s sometimes hard.
This would be helpful before teaching a lesson to be like hey, this is how I normally explain it. What’s another way?
Because we all get stuck in our own ways of explaining things, and sometimes it’s hard to get our brains out of that”
A middle school science teacher (T13) also iterated with ChatGPT to think through a science lab she was planning.
She asked, “How can I use s’'mores to demonstrate the law of conservation of mass?” and then later, “What are 4 different
group member roles that I could use for this activity?” The teacher explained, “I just want to get a layout of how I want
to do the slides and how I want to give [the students] instruction and all of that” She was impressed by ChatGPT’s
output: “The roles I was actually impressed with because I usually make roles for each thing. I give descriptions of what
each person does. So using [ChatGPT] for roles, I didn’t even think about before, but I thought it was pretty good.” She
explained how the iteration processes helped her: “I think it saves me some time. But for the most part, I think it saves
me a stress instead. It’s not like I'm all done. I can’t just copy and paste this into a document. I still have to make it my
own. However, once I have a clear outline, then I feel like I'm able to move more efficiently and also feel more confident
about it as well” In these examples, it is clear having ChatGPT’s help to think through ideas helped teachers feel more

effective and confident.
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4.5 Multi-Mode versus Single-Mode Conversations

Teachers entered an average of 8.4 prompts during the 15-minute observation period (min = 2, max = 17). When we
group the prompts as part of the same conversation, we observe whether and how teachers move between the four
modes (make for me, find for me, jump-start for me, iterate with me) within the same ChatGPT conversation. Five
teachers (20.83%) used only one mode across all of their conversations. The average years of teaching experience for
single-moders (multi-moders) are 15.2 (13.37). Single-moders also tend to have less experience with ChatGPT use than
multi-moders. Of the 80 conversations in our dataset, in 66 (83%) teachers employed only one of the four modes. 33
out of 80 (41%) were exclusively make for me conversations (average length 2.24 prompts), 12 out of 80 (15%) were
exclusively iterate with me conversations (average length 1.25 prompts), 8 of 80 (10%) were exclusively jump-start
for me prompts (average length 1.25 prompts), and 8 out of 80 (10%) were exclusively find for me prompts (average
length 1.75 prompts). Make for me conversations tend to be longer because teachers clarified and refined their creation
requests. Among the 14 multi-mode conversations, there is large variation in the combination of modes. Four involve
three modes (jump-start, iterate, make and make, jump-start, find). Ten combined two modes, and those are roughly
evenly distributed among each pair-wise combination of modes. Multi-mode conversations with ChatGPT more closely
resemble how someone might converse with a colleague. For example, in one three-mode conversation, Teacher 9
(Elementary School) moved from iterate with me, to jump-start for me, and finally to make for me. Here are the sequence

of his prompts:

(1) “Explain the place value to the thousands” (iterate with me)

(2) “How does place value help with addition” (iterate with me)

(3) “Help to create a lesson for first and second graders based on this topic” (jump-start for me)
(4) “Make this lesson more challenging (follow-up to jump-start for me)

(5) “Make this lesson 35 minutes” (follow-up to jump-start for me)

(6) “Create large place value charts” (make for me)

This set of prompts exemplifies how teachers can move from a high-level idea to more specific requests for material
creation, leveraging insights from ChatGPT. After this multi-mode set of prompts, the teacher shared, “I got a 35 minute
math place value lesson for tomorrow, so great”

Two-mode conversations can also be dynamic. Teacher 13 (Middle School Science) oscillated between prompting
ChatGPT to make and iterate.

(1) “Write a simple definition for the law of conservation of mass for my middle school science class” (make for me)
(2) “What do you mean by closed system? Rewrite the definition explaining that term as well” (follow up to make for me)
(3) “How can I use s’mores to demonstrate the law of conservation of mass? Write a list of simple instructions for middle schoolers

to follow in order to complete this activity.” (iterate with me)

(4) “What if I don’t have a microwave or anything to heat it up? Will it still work?” (follow-up to iterate with me)

(5) “Give me 3 post-activity questions that we could discuss as a class based on this activity” (make for me)

(6) “What are some potential answers to these questions?” (follow-up to make for me)

(7) “Write a list of classroom expectations for this activity in order to manage classroom behaviors.” (iterate with me)
(8) “Make it shorter” (follow-up to iterate with me)

(9) “They’re not supposed to eat them tho” (follow-up to iterate with me)

(10) “What are 4 different group member roles that I could use for this activity?” (iterate with me)

(11) “How could I distribute these roles so no one fights over them?” (iterate with me)

10
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This set of prompts again exemplifies how some teachers used outputs from ChatGPT to inform their future requests

for support, moving from one mode of support to another, and sometimes back again.

5 DISCUSSION

This research explores how teachers are beginning to use generative Al specifically ChatGPT, to support their significant
workloads related to material design and creation. We observe 24 teachers use ChatGPT to prepare materials for their
classroom, and then follow-up with these same teachers to learn about their ongoing generative Al use. We identify
four modes of support by analyzing the 201 prompts from our observations: make for me, find for me, jumpstart for me,
and iterate with me. Iterate with me, and in some cases jumpstart for me, stand apart as requests for generative Al to
think, whereas the other modes tend to be requests for generative Al to do something.

Moreover, we find that in our observation period, most conversations (83%) that teachers have with ChatGPT involve
only one of the four modes, suggesting that multi-mode support related to a single work objective takes significant time
(more than our 15 minute observation would allow), is a more complex use of generative Al or both. This is supported
by evidence from a follow-up survey of the same 24 teachers, from which we learn that most teachers report using
multiple modes for their work “in the wild”—but infrequently. Based on this evidence, we discuss the implications of
our emerging think/do framework of generative Al reliance for how teachers, and workers more generally, are coming

to understand the affordances of generative AL

5.1 A Think/Do Framework for Worker Collaboration with Generative Al

Generative Al stands apart among technologies due to its ability to do a large variety of tasks [29]. While technologies
have long been understood as flexible to workers’ different intentions and designs [33], generative Al is particularly
flexible and requires users to grapple with what the technology affords them to do. Our analysis helps capture this
flexibility in terms of whether people are asking generative Al to think or to do something. Thinking and doing are
associated with different work routines for teachers, and likely for other workers as well. In the planning stage of work,
thinking is needed to determine the tasks to-be-done, while in the execution stage of work, tasks are done.

Figure 1 depicts the emerging think/do framework of generative Al within the context of work planning and execution.
The top row shows how workers integrate generative Al to do something: the human worker does the planning stage
on their own, and comes to generative Al after they have defined the work to-be-done (prompting generative Al
to make or find, for example). The worker will need to at least verify the generative Al output. In the second row,
workers integrating generative Al to support thinking involves different human-Al interaction. The human prompts the
generative Al to iterate with me, or think through how to accomplish a goal (i.e., getting students to understand how to
add and subtract positive and negative numbers). If the worker is using generative Al only to help them think, then
once the tasks-to-be-done are decided, they complete the execution stage on their own without generative Al The third
row shows that the human and AI might work together in both the planning and execution stages. Importantly, there
are different measures of success in each stage (shown at the bottom of Figure 1). In the planning stage the objective is
to gain task clarity about the work to-be-done, whereas in the execution stage the objective is output usability.

According to affordance theory [33], people construct perceptions about whether a technology constrains their
ability to achieve their goals, or affords them the possibility of achieving new goals, through their experiences with
the technology. Our study shows that generative Al for thinking and doing are two different perceptions that teachers
are developing of generative Al affordances. The ability of generative Al to think and specifically help plan work has

implications for knowledge creation, notions of expertise and knowledge ownership, and knowledge relationships
11
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accomplish my objectives? successfully?

Fig. 1. Thinking and Doing with Generative Al

between workers, as highlighted in parallel research on generative Al affordances [49, 50]. The ability of generative Al
to do something, however, elevates different affordances, such as the ability to work more quickly or even automate tasks,
but also the constraint of unsatisfactory output that requires re-work. Moreover, another way to think of generative
AT’s affordances is to consider its role for both thinking and doing. Using generative Al in multiple work stages requires,
for example, workers to use the technology in different ways and for different purposes at different times. Overall, our

emerging think/do framework contributes to the nascent effort to understand generative Al affordances [40, 49, 50].

5.2 Teacher Work and Thinking/Doing with Generative Al

Our emerging think/do framework of human collaboration with generative Al has specific implications for teacher
work. There is a widespread belief that generative Al will dramatically affect teacher work by making teachers more
productive or create more value [1, 23]. The findings from this study motivate a closer examination of how teacher
work and productivity might be impacted differently depending on the way teachers integrate generative Al into their
workflows. Teachers have the choice to integrate generative Al in any of the three ways shown in Figure 1, and how
they do it has implications for educational organizing and outcomes.

Comparing our research to recent studies about university faculty using generative Al for their work [47, 63], we
seem to identify an important difference between university and K12 teaching work: K12 teachers quickly iterate
between planning and executing, often revising their teaching plans weekly or even daily, whereas for university
faculty, the planning and execution stages are longer and less iterative. Thus, the uses and productivity potential
of generative Al may look different in K12 versus higher education. Moreover, given the recent interest in Ul about
designing generative Al tools [59], our findings suggest a need for different generative Al tools for K12 versus higher
education. More than that, our framework suggests it might be important to have different Uls for thinking versus

12
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doing. Right now, however, it is unclear if different generative Al tools for planning versus doing would help or hinder
workflow integration.

It is important to note the ethical concerns about generative Al in general, and in education in particular [40, 52, 53].
Our think/do framework is useful for theorizing Al ethics. The ability of generative Al to do tasks, perhaps with minimal
to no human involvement, for example, raises concerns about cheating or avoiding responsibilities. Meanwhile, the
ability of generative Al to think raises different concerns, such as about safety and security. Therefore, there may be
an entanglement of affordances and ethical concerns when it comes to generative Al: the better the technology is at
thinking and doing, the more ethically problematic it is to use. Overall, as education scholars, education leaders, and
policymakers navigate the productivity and ethical issues related to generative Al the three workflows shown in Figure

1 and the four use cases identified through our research can be a useful guiding framework.

5.3 Theoretical versus In-Practice Use of Generative Al

Our emerging think/do framework also points to how use of generative Al in practice may be similar and different
from what we observe in simulations or experimentally-controlled studies of generative Al use. Our study reinforces
the notion that users will implement generative Al to directly create materials [12, 45]. Make for me prompts were the
most common use case in our observation period, and are most highly rated as the favorite use case in the months
following our observations. Eight of the 24 teachers mentioned how the creation feature of ChatGPT would save them
considerable time in their work. Yet, no one reported in Phase 2 using ChatGPT frequently, or on a weekly basis. This is
true although every teacher reported in Phase 1 spending multiple hours per week on material creation. The teachers
in our study, for the most part, are not yet adapting their work practices to integrate generative AL

A key insight our study reveals about generative Al in practice is the multi-modal nature of human-generative Al
interactions. As we describe above in Section 4.5, in our observations, some teachers in our study use ChatGPT for
one type of support, and then immediately afterward prompt ChatGPT for an entirely different type of support (e.g.,
Teacher 9 moves from iterate with me prompting to jump-start for me prompting to make for me prompting within one
conversation). This variety touches on the unique flexibility of ChatGPT’s capabilities as a “Swiss Army knife.” Yet,
our finding that teachers during the observation period typically employ only one mode per conversation suggests it
might be difficult for them to fully realize these advantages without sufficient experience or time. This is supported
by evidence from a follow-up survey of the same 24 teachers, from which we learn that most teachers report using

multiple modes for their work “in the wild”—but still infrequently.

5.4 Limitations and Future Directions

Like any study about an emerging technology, our research has several limitations related to the particular generative
Al we study (ChatGPT Plus) and subjects’ familiarity with this technology. ChatGPT Plus was the most cutting-edge
version of ChatGPT and the most well-known generative Al technology at the time of data collection, and this motivated
our choice to study it. While OpenAlI remains an industry leader, there are more alternatives (e.g., Google’s Gemini) and
more specialized tools (e.g., SchoolAl) emerging. Generative Al tools trained on more relevant corpora may be better for
K12-specific needs like lesson planning, and teachers interactions with these technologies could be very different. As
generative Al tools evolve, so too do the ethical concerns about their use, particularly in education [40, 52, 53]. While
we have non-users who describe their ethical concerns, a limitation of this paper is that it does not fully explore reasons

for non-use.
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It is also important to keep in mind that our sample is not representative. We conduct a small-scale qualitative
study, which was most appropriate for our research question. However, the findings cannot be generalized to the wider
population of K12 teachers. Specifically, most teachers in our sample had minimal experience using ChatGPT or any
generative Al technology, and none are power-users. It is possible that teachers would shift their conversation styles or
modes of use with more experience. The value in our sample is that we capture a diverse group of teachers by grade
and subject area who help illuminate the way that at least some teachers are beginning to use generative Al Overall,
our study motivates future studies that examine a broader range of K12 teachers and further examine the ethical issues

related to Al use, especially those raised by non-users in our study, in K12 education.

6 CONCLUSION

We studied 24 US K12 teachers’ early interactions with ChatGPT to understand how they are beginning to use generative
AT to support their work. Analyzing these inputs at the prompt- and conversation-level, we develop a think/do framework
that captures an important dichotomy for how teachers might come to integrate generative Al into the planning and
execution stages of their workflows. We see that teachers use four modes of prompting: iterate with me, and in some
cases jump-start for me, as they plan the work they need to do, and then find for me, jump-start for me, and make for
me as they complete tasks at hand. The distinction between thinking versus doing with generative Al has important
implications for how to design generative Al tools to support teacher work and how to support teachers as they adapt

their routines and work practices to integrate generative Al
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A APPENDIX
A.1 Phase 1 Session Protocol

Part 1 (10-15min): Introduction

Tell me about the types of materials you create on your own for your class every week.

e Every day? Every month? At the start of the school year?

e How long does it take you?

e How do you feel about creating this stuff? (probe: Love? Hate? Scale of 1- 10?)

e Do you get materials from anyone else — TeachersPayTeachers? Another teacher?

e Have you ever used ChatGPT/generative Al to help you create any of these materials?

o Is there a school policy about ChatGPT use by teachers?

Part 2 (25 min): Observation

ChatGPT practice (10 min)

(log in to ChatGPT)

Please copy the following prompts (one at a time) into ChatGPT.

(1) What is GPT-4?
(2) Is 17077 a prime number? Think step by step and then answer.
(3) What are today’s top news headlines?
(4) What notable events happened on February 30, 2020?
(5) What notable events happened on February 29, 2020?
(6) Explain the economic impacts of the COVID-19 pandemic.
(7) Help me write an introductory paragraph for an essay on this topic.
(8) Rewrite the paragraph using simpler language.
(9) Summarize ‘Pride and Prejudice’ in one paragraph. [Update: Summarize this text in one paragraph. (upload PDF
- Chapter 43 of ‘Pride and Prejudice’)]
(10) Please give the same summary as a rhyme.
(11) Design a simple workout plan for beginners. [Update: Design a simple workout plan for beginners and present
it in table form.]
(12) Design a simple workout plan for beginners with limited free time. [Update: Give a diagram of the proper form

for one of these exercises.]

Open-Ended Observation (15 min)

Pick one of the things you mentioned earlier (in Part 1) for which you might use ChatGPT to help, and create whatever
it is from scratch. Work as if you are trying to create the “finished product” in 15 minutes. You are welcome to use
other technology in addition to ChatGPT such as Google Docs, Word, Excel, a web browser, etc. It’s okay if you
are unable to finish, just work like you’d typically work. Remember, the final product may be included in a publica-

tion as an example of how teachers use ChatGPT, so please try your best. [give 3-minute warning when time is almost up]

Part 3 (10-15 min): Debrief

o Tell me about were you creating.
o Describe what you were thinking about before using ChatGPT.
18
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Describe what you were thinking while using ChatGPT.
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What was the quality of ChatGPT’s output? (probe: Love? Hate? Scale of 1- 10?)

(If not finished) Describe what else you would do to finish.

Would you use ChatGPT in practice for something like this? How similar/different is simulation from reality?

Based on your experience, how useful would ChatGPT be for you in practice?

Any further reflections / thoughts / questions?
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A.2 Misalignment in Rater Prompt Coding

As we describe in Section 3.3 of the paper, two raters coded all 201 prompts, and 9% of their codes were initially
misaligned. In this table, Table 4, we present all the prompts for which the two raters’ initial coding were misaligned, as

well as the final support mode coding—chosen following discussion between the coders—and the alternative support

mode considered in that discussion.

Table 4. Support mode coding for instances of initial rater misalignment, with details about the final and alternative coding.

Keppler et al.

ID  Prompt Final Support Mode Alternative/Overridden Support Mode
T4  Describe novels comtemporary to Adventures of Iterate with me Find for me
Huckleberry Finn that reflect similar social and cul-
tural issues.
T4  Describe novels comtemporary to The Great Gatsby Iterate with me Find for me
that reflect similar social and cultural issues.
T4  Describe essays, pamphlets, and books contemporary  Iterate with me Find for me
to The Great Gatsby that could inform a student’s
understanding of ther Jazz Age and/or class stratifica-
tion in the United States in the early 20th century.
T8  visual resource for oham Find for me Make for me
T10 Explain why strawberries get wet when they are sprin-  Iterate with me Find for me
kled with sugar.
T10 change the percent to molarity Follow-up to jumpstart for me  Find for me
T12 What are the key steps to finding global extrema using  Iterate with me Find for me
calculus?”
T12 What are the key steps for the concavity of a graph  Iterate with me Find for me
using calculus?”
T13  Write a list of classroom expectations for this activity  Iterate with me Make for me
in order to manage classroom behaviors.
T13 Make it shorter Follow-up to iterate with me Follow-up to make for me
T13 They’re not supposed to eat them tho Follow-up to iterate with me Follow-up to make for me
T16  In Mandarin: Give me some pictures about artificial ~Make for me Show me what you can do
intelligence
T16 In Mandarin: Can you give me an article based on  Find for me Make for me
these pictures?
T18 Can you expand on week 3? What are some good Iterate with me Find for me
examples?
T22 Create an activity on financial literacy for high school ~ Make for me Jumpstart for me
students
T22 How do I keep students off their phones? Iterate with me Jumpstart for me
T23  Solve the inequality |4x -1| > 2x +5, showing steps. Make for me Show me what you can do
T24 what is this not aligned with in the content policy for =~ Show me what you can do Make for me

images?
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1041 A.3  Phase 2 Survey Questions

(1) What is your name? (First and Last)

1044 (2) At the time of our interview, how often did you use ChatGPT for your work?
1045 e Never

e Occasionally (about once every few months)

e Sometimes (about once a month)

1049 o Often (a few times times per month)
1050 o Always (about weekly or more frequently)
1051 (3) During our interview, did you have clear goals or visions of what you would use ChatGPT for during the

open-ended material creation stage? For example, were you preparing for materials that you’d soon have to
1054 make anyways?

1055 e No - I did not have clear goals of what to make with ChatGPT; just wanted to try
1056 o T had some ideas but there were no specific or concrete materials I was trying to make

1057

e Yes - I was trying to make / prepare materials that I could use in my upcoming class / the near future

1059 e Idon’t remember.

1060 (4) How would you rate the outputs generated by ChatGPT during our interview?

1ot o Likert scale from 1-5, where 1 indicates “Really bad/not useful” and 5 indicates “Really good/useful”

lzzi (5) Did that (the quality of the outputs) match your expectation?

1064 o Likert scale from 1-5, where 1 indicates “Much worse than my expectation” and 5 indicates “Much better
1065 than my expectation.”

1066 (6) Currently, how often do you use ChatGPT for your work?

jzzz e Never

1060 e Occasionally (about once every few months)

1070 e Sometimes (about once a month)

e Often (a few times times per month)

o Always (about weekly or more frequently)
Display logic: if “Never” is selected for Question 6.

1076 (7) Please describe why you do not use ChatGPT for your work.

1077 (8) Are there any functions/features you wish it has that would encourage you to use ChatGPT?

(9) Please rate how useful you think ChatGPT would be for each of these four common functions people use
ChatGPT for:

1081 (a) to jumpstart your new project/task

(b) to make or write things for you

(c) to iterate and work through ideas

(d) to search for and find information

1086 e For each function, a Likert scale from 1-5, where 1 indicates “Not useful” and 5 indicates “Very useful”

(10) “Jumpstart for me”: Please describe what you think of the use of ChatGPT to jumpstart your new project or task.

(11) “Make for me”: Please describe what you think of the use of ChatGPT to make or write things for you.

(12) “Iterate for me”: Please describe what you think of the use of ChatGPT to iterate and work through ideas for

1091 your project or task.
1092 21
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(13) “Find for me”: Please describe what you think of the use of ChatGPT to search for and find information.
Display logic: if “Never” is not selected for Question 6.
(7) How often do you use ChatGPT to...

(@) ...jumpstart your new project/task
(b) ..make or write things for you
(c) ..iterate and work through ideas
(d) ...search for and find information
e For each function, a Likert scale from 1-5, where 1 indicates “Never” and 5 indicates “Always”
(8) If there are functions of ChatGPT that you use but missing here, please state them and describe how/how often
you use ChatGPT for those functions.
(9) Rank your favorite “functions” of ChatGPT (1 = most favorite/useful and 4 = least favorite/useful)
(@) ...jumpstart your new project/task
(b) ..make or write things for you
(c) ..iterate and work through ideas
(d) ...search for and find information
(10) “Jumpstart for me”: Please describe how you may have used or what you think of the use of ChatGPT to
jumpstart your new project or task.
(11) “Make for me”: Please describe how you may have used or what you think of the use of ChatGPT to make or
write things for you.
(12) “Iterate for me”: Please describe how you may have used or what you think of the use of ChatGPT to iterate
and/or work through ideas.
(13) “Find for me”: Please describe how you may have used or what you think of the use of ChatGPT to search for

and find information.
Final questions, for all responses.

(14) Do you have any closing thoughts on your experience and/or views about ChatGPT since the interview? If so,
please describe them here.

(15) Please list any other Al tools that you use for your work.

(16) Questions regarding payment details.

A.4 Phase 2 Survey Findings

17 teachers completed the follow-up survey. Figures 2a through 2c depict the comparison of before versus after
frequencies of ChatGPT use. While there seems to be a slight increase in frequency, no one reached the “always”
frequency. Four teachers self-reported that they had not been using ChatGPT at all since the interviews and offered
different reasons. T6 wanted to use ChatGPT, but “the current policy in [their] school district discourages use with
student or instructional related materials” and called for a more open policy. T22 stated that they “still feel somewhat at
a loss on how to use [ChatGPT] effectively” and wished that the tool could perform “more creative lesson planning” T2
reported that, besides their lack of habit of using ChatGPT, the results generated by ChatGPT during the interview were
not adequate to meet their needs: “I then looked at Wikipedia, and I found much more specific, concise information.
So, in the side-by-side comparison, Wikipedia was a better resource.” Finally, T21 decided not to use ChatGPT as they

perceived it as “a broadly predatory system that steals content and credits no one”; they would consider using it if the
22
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1145 tool could consistently provide clear information sources. Figures 2e and 2e suggest that most teachers were satisfied

1146 with the quality of ChatGPT output, meeting or exceeding their expectations, in Phase 1.
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