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Abstract

Leading productive classroom conversations is an essential part of a science teacher's
pedagogical practice, but also difficult to do well. Novice science teachers find it challenging
to direct conversations that progress students’ conceptual understanding while engaging
them in scientific practices. They need to engage in deliberate, reflective practice to improve
their discourse practices and sustain that deliberate work as they continue to develop their
pedagogy. In my secondary science methods course, | work to build my students’ reflective
practice by having them analyze transcripts of science instruction. | have used several
scaffolding tools and frameworks to support them in that work, but a novel option is using a
language model such as ChatGPT to assist with the analysis. In this article, | describe how |
incorporated ChatGPT into a sequence of discourse-focused learning activities. My students
explored and critiqued the capabilities of ChatGPT as a discourse analyst, and here | share
our collective appraisals and insights into how to use it most effectively. | also share the ways
in which | saw my students’ reflective and analytical practices develop over time.

Introduction

Leading and managing productive classroom conversations is an essential element of
science pedagogy. Conversations are an important site for students to engage in scientific
practices, which require both scientific ways of thinking and scientific ways of speaking and
communicating (Lemke, 1990; National Research Council [NRC], 2007; Oliveira, 2010;
Windschitl et al., 2012). Leading productive classroom conversations is regarded as a core
part of “ambitious” teaching (Lampert et al., 2013; Windschitl et al., 2012) and a “high-
leverage teaching practice” (Ball et al., 2009; Hlas & Hlas, 2012). Both descriptors indicate it
to be a practice that novice teachers should prioritize because it is likely to significantly
impact their overall effectiveness in the science classroom.

Because of its importance, various tools have been developed to assist novice teachers in
leading science classroom conversations (e.g., Michaels & O’Connor, 2012; Windschitl et al.,
2018; Wingert, 2016). Michaels and O’Connor (2015), for instance, developed a typology of
“talk moves” that teachers can use as linguistic tools to pursue various goals for classroom
conversations. At the same time, it is broadly recognized that managing productive discourse
is challenging to do well and that developing those skills requires considerable time and
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effort (Krist & Shim, 2023; Oliveira, 2010). Experience helps, but more important is
“deliberate practice,” in which teachers aim to improve their performance through feedback
and self-reflection (Ericsson & Harwell, 2019; Schon, 1983). Ideally, deliberate practice would
be established during pre-service teacher education and become an integral part of teachers’
ongoing professional development.

Science methods courses play a vital role in terms of helping pre-service teachers (PSTs)
begin the process of developing their ability to lead productive classroom discourse (Stroupe
& Gotwals, 2018). Science methods instructors need to introduce novice teachers to guiding
principles and practical tools, provide PSTs opportunities to put those ideas into practice,
give meaningful feedback, and support PSTs in engaging in critical self-reflection (Davis et
al., 2017; Forzani, 2014; Pecore et al., 2023; Stroupe et al., 2022). Methods courses are
essential but are only ever a first step in the broader and ongoing process of teacher
professional learning (Stroupe et al., 2022). Methods instructors thus need to give novice
teachers the tools to engage in the ongoing process of deliberate practice so that they can
continue to improve their classroom discourse (Bronkhorst et al., 2014).

There are many ways methods courses can give PSTs opportunities to engage in deliberate
practice for leading classroom discussions (e.g., Pecore et al., 2023; Stroupe et al., 2022).
One common approach is requiring PSTs to analyze recordings (audio or video) of
instruction, either their own or of another teacher (Rich & Hannafin, 2008). This kind of
analysis is a frequent task on performance assessments such as the PPAT and National
Board Certification, which emphasize reflective practice (Jay et al., 2002). Recordings can be
examined in various ways, but if the focus is on classroom discourse, then analyzing the
transcripts of those recordings is especially informative. Transcripts make evident the many
detailed decisions teachers make when leading classroom discussions. Using a transcript,
PSTs can work slowly through the many highly contextual teacher actions that could easily
be missed when experiencing or observing the conversation in real time.

| have long included some form of audio/video recording and transcript analysis in my
science methods courses. | have consistently recommended to my PSTs that they make
those kinds of analyses a regular and ongoing part of their professional practice. As much as
| make this case, and as much as my students have generally found the analyses to be
valuable, | am also aware that only some of my graduates engage in that kind of self-
analysis unless they are required to do so. Close examination of one’s own teaching
practices is humbling, challenging, and time-consuming. | am, therefore, continuously in
search of ways to reduce those barriers. Various technologies have been developed to
facilitate analysis, such as annotation tools for video recordings (e.g., Rich & Hannafin,
2009). More recently, there has been a growing interest in the use of artificial intelligence and
learning analytics to offload some of the analytical work (e.g., Chen, 2020). Those
technologies are not yet readily or freely available to teachers, but an intriguing possibility is
using publicly available large language machine learning models such as ChatGPT. Though
not specifically designed to analyze discourse, the language processing capabilities of these
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technologies are well-suited to the task (Chowdhary, 2020). Given the ability of language
models to rapidly summarize and distill large volumes of text, | wondered: to what extent
might ChatGPT help teachers analyze transcripts of classroom instruction?

In this paper, | describe how | incorporated ChatGPT (Version 3.5, OpenAl, 2023) into my
secondary science methods course and the critical explorations | conducted with my
students to examine its utility as a discourse analyst. By sharing this work, | aim to engage
fellow science educators in conversations about ChatGPT and other machine learning
technologies that extend beyond issues of plagiarism or whether they can write competent
lesson plans or assessments (e.g., van den Berg & du Plessis, 2023). | am no optimist when
it comes to technologies like ChatGPT, but nor am | pessimistic; | instead advocate for an
inquisitive and skeptical approach that prioritizes critical inquiry into emerging technologies
(Pleasants et al., 2023). That means not only evaluating the technical strengths and
limitations of new technologies but also their potential to cause harm and undermine
educational goals and values (Krutka et al., 2022; Williamson et al., 2023). Asking PSTs to
evaluate as well as use ChatGPT helps them practice taking up a critical stance toward
educational technologies. In addition, evaluating ChatGPT requires PSTs to clarify their
thinking about what constitutes a quality analysis of classroom discourse. It also requires
them to consider whether the kinds of talk valued by ChatGPT aligns with their own
educational principles. In these ways, PSTs’ evaluations of the technology can also support
the development of their discourse analysis skills.

Analyzing Classroom Discourse in Science Methods

In this section, | will describe how | used ChatGPT in my methods course and the broader
sequence of learning activities into which | incorporated it. In several places, | provide
“boxes” with technical suggestions and practical advice for those interested in trying similar
activities with their students.

Context

The sequence of learning activities | describe here occurred during a semester-long
Advanced Science Methods course that is the second in a two-part methods sequence taken
by all students pursuing a secondary science teaching license (both graduate and
undergraduate). In the semester that | describe here, there were seven students in the
course, several of whom were not seeking secondary licensure but rather had an interest in
postsecondary science instruction (for simplicity, | refer to all students taking the course as
PSTs). The course meets once per week for three hours, and students also complete an
associated field experience as part of the course (30 hours over the semester, either in a
local secondary science classroom or in a university science classroom). The Advanced
Methods course addresses many aspects of science teaching, including laboratory
instruction, assessment, and approaches to building coherent units of instruction.
Underpinning the exploration of those various topics is the guiding principle that science
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instruction should provide students the opportunity to “play the game of science” and inhabit
scientific ways of thinking and acting (Pleasants, 2023). The course also includes practice-
based elements (e.g., microteaching sessions) to provide PSTs opportunities to engage in
science teaching and reflect on their emerging practice (Forzani, 2014; Matsumoto-Royo &
Ramirez-Montoya, 2021).

Learning Activities Related to Discourse

Discourse in the science classroom is woven throughout the methods course rather than as
a standalone topic, reflecting the essential role it occupies in the “game of science.” Early in
the course, | model several science investigations that utilize whole class and small group
conversations to support students’ engagement in a wide range of scientific practices, from
making observations to interpreting data to developing investigations and crafting

explanations. In subsequent class sessions, | explicitly address the critical role of the teacher

in managing those conversations and return to this theme often. Table 1 provides an
overview of the class learning activities most relevant to the theme of classroom discourse.
During the initial class sessions, PSTs engage in three different science investigations as
learners, which | audio record and transcribe for later analysis (see Box A for technical
considerations of creating transcripts). Each investigation features productive classroom
discussions, and PSTs often recognize the importance of those discussions when reflecting
on the activities. Still, discourse is not deeply addressed until the fifth class session.

BOX A: Technical Notes on Transcript Creation

Transcribing classroom discourse can be prohibitively labor-intensive and time-
consuming, especially for a classroom teacher. The technical approach that I have found most
useful is using the automatic transcript function within Zoom. I use a tablet or a laptop to
open a Zoom room that I then record to capture a class session. I then use the Zoom-generated
transcript of that recording as a starting point. The Zoom transcript requires cleaning and
formatting, which can still be time-consuming. It begins as a continuous “wall” of text and so
line breaks need to be made for speakers, and the speakers need to be labeled. If there is
crosstalk or if a speaker is not very audible, the transcript tends to become very messy.
However, for whole-class settings in which there is generally only one speaker talking at a
time, the machine-generated transcript is usually quite serviceable. For the purposes of my
methods class, the transcript simply needs to be intelligible rather than “pristine.” The
Appendix gives an example of the kind of transcript that I create for the class.
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Table 1

Overview of the Learning Activities Used to Address Classroom Discourse

Class Relevant Class Activities Recordings and Assignments
Session
1 Tricky Tubes Activity Used to Create Recording #1
(Modeled by Instructor)
3 Electrostatics Investigation Used to Create Recording #2
(Modeled by Instructor)
4 Rate of Reaction Lab Used to Create Recording #3
(Modeled by Instructor)
5 Introduction to Discourse Analysis
Examination of Recording #1
6 Making Sense of Discourse, Continued Discourse Analysis Task Assigned
Examinations of Recordings #2 & #3 (Introduces ChatGPT as analyst)
7 Debrief of ChatGPT’s analysis
performance
8-10 Microteaching Sessions (10-15 minutes  Video recordings and transcript sent to
per student) students for self-analysis and
exploration using ChatGPT
11 Debrief of ChatGPT’s utility in doing
self-analysis
13-14  Microteaching Sessions Round 2 (15-20  Video recordings and transcript sent to
minutes per student) students for self-analysis and further
ChatGPT explorations
15 Final debriefing of ChatGPT’s utility

During the fifth class, | work with PSTs to describe why classroom conversations are an
important part of science instruction and identify the features that make conversations
productive. PSTs typically focus on ensuring that conversations engage students in scientific
practices and that they help students make progress in their understanding of science
concepts. | then turn PSTs’ attention to what the teacher must do to make conversations
productive. | begin with a contrasting case of less-than-productive practice by sharing
examples of the Initiation-Response-Evaluation (IRE) pattern of classroom discourse
(Lemke, 1990). We discuss why this familiar pattern of interaction is inconsistent with the
aims of science instruction, although it might have some limited utility. To identify and
describe more productive approaches, we then begin to examine transcripts from the initial
class sessions. To scaffold PSTs’ inquiries into the transcripts, | give them a table to
complete in small groups that asks them to identify moments in the transcript that they found
particularly productive and unproductive in promoting the teacher’s goals. They describe
what the teacher was trying to do in that part of the transcript, why they found it
(un)successful, and what they would change (if needed). The basic template is included in
the Appendix, and Box B provides further details about this activity.
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BOX B: Considerations for Analyzing Transcripts in Science Methods

For an initial foray into transcript analysis, I have found that giving PSTs a transcript
of a lesson that they experienced as learners is a useful place to start for several reasons.
First, they are already oriented to what the activity is about, its goals, and the science content
being addressed. They know where the activity is headed and why. Second, they can use
their experiences as learners to explore the impact of various teacher decisions, in terms of
both their conceptual thinking and emotional experience (e.g., “Was I nervous to answer that
question? Was I hesitant or excited to contribute my ideas?”). Third, it allows me to model
the self-analytical work that I expect PSTs to do. By putting my own teaching practices on
display for scrutiny, I show students how to embrace the vulnerability that comes when
engaging in self-study.

PSTs might be reluctant to critique the practices of their methods instructor. To
mitigate this, I usually begin by pointing out several of the missteps that I can see in the
transcript (e.g., poorly worded questions, missed opportunities to get students talking with
each other). I generally find that my students quickly abandon any hesitance and eagerly
offer up their critiques. Importantly, the transcripts I use are not for the full activity but rather
of selected portions during which there were rich and interactive classroom conversations,
typically representing 10-15 minutes of instructional time. I typically select portions that
represent a variety of instructional goals that might be pursued during classroom
conversations, such as: eliciting students’ initial ideas, sharing and identifying interesting
observations, interpreting data, and working with newly introduced science ideas.

Supporting Students’ Analysis of the Transcripts

My PSTs generally need extensive in-class support during their initial analyses of the
transcripts. What they often find most challenging is describing the teacher’s actions in
precise, concrete terms. Like many teachers who are new to this kind of analysis, they often
perceive the gist of what the teacher is trying to do (e.g., have the group come to consensus
about key observations) but have more difficulty explaining how the teacher is doing it
(Tekkumru Kisa & Stein, 2015). | thus spend considerable time working with PSTs in small
groups to describe how the teacher phrases questions that get students to engage in the
targeted mental work, how the teacher responds to students in ways that continue to push
students’ thinking, and how the teacher introduces new ideas and lines of inquiry. To give
PSTs the language to describe those “talk moves,” | provide them with the typologies created
by Michaels and O’Connor (2012) as well as Windshitl et al. (2018). | also help PSTs
examine the transcripts for evidence that students are, in fact, doing what the teacher
intended them to do (e.g., to what extent were the students using evidence to make claims
about the phenomenon?).

After the sixth class session, | give PSTs an analysis assignment to complete on their own.
The assignment presents them with a transcript from one of the same activities they
analyzed but with a different group of students. PSTs then work through the same task of
identifying productive and unproductive moments and analyzing the teachers’ actions. This is
when | introduce the possibility of using ChatGPT to facilitate their analysis. In the
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assignment materials, | provide a record of a chat session where | fed ChatGPT the
transcript used in the assignment and then asked it a series of questions to get it to analyze
the discourse. | invite PSTs to use the chat record in any way they wish, and | also invite
them to do their own chat sessions if they think it would be helpful (further details and
considerations are provided in Box C). Regardless of how they use it, the assignment asks
PSTs to critically evaluate the analysis that ChatGPT produced, and we discuss those
evaluations during the following class session.

BOX C: Introducing and Supporting PSTs’ Use of ChatGPT

I introduce students to the use of ChatGPT by providing them my own set of prompts
and output. Those prompts illustrate that asking ChatGPT follow-up questions is necessary to
get any sort of useful analysis. My first prompt yields a very broad-level summary of the
transcript, and only through the follow-ups am I able to get ChatGPT to link its evaluations of
the teacher’s actions to specific turns of talk. For those who have not had much experience
using ChatGPT, these methods of writing prompts are not obvious, so the model is helpful.

Although I give PSTs records of my own interactions, during the first assignment I
also invite them to do their own chat sessions if they would like to explore other aspects of the
transcript. I would not require anyone to make a ChatGPT account, which requires giving
personal information to OpenAl, so I have created a shared account that my students can use
for the purposes of the course. For later course tasks, I ask PSTs to do their own analyses
using ChatGPT and I do not provide them with my own prompts. A benefit of the shared
account is that they can see prior chat sessions to serve as models to craft their own prompts
and follow-ups.

Further Applications

The final set of discourse-focused class activities is a series of “microteaching” sessions
(Arsal, 2014; Griffiths, 2016) that occur midway through the course and again near the end of
the course. Each PST is tasked with leading a short portion of a science lesson that aligns
with their subject area and grade level specialization. The rest of the class (instructor
included) plays the role of students in those lessons. After each microteaching session, |
lead the class in a reflective conversation about the learning experience to provide feedback
to the presenter and work through any unexpected issues that arose during the session. |
then share with each presenter a video recording of their lesson, along with a transcript,
which they use to conduct a self-analysis of their discourse (structured similarly to the prior
analysis tasks). | also ask each PST to use ChatGPT to analyze their transcript. They are
free to decide how to use its output when writing up their self-analysis. Whatever their
choice, | ask them to explain how they used it and critically evaluate the analysis it produces.

Instructional Outcomes and Reflections

The Development of PSTs’ Analytical Practice Over Time
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Table 2 illustrates the development of PSTs’ analytical practice over several weeks of
the course. The entries in the table were made by various students and are representative of
the kinds of work that most students in the class were doing. As Table 2 shows, their
analyses became more precise over time. In their initial analyses, PSTs tended to provide
general descriptions and discussions of what the teacher was doing that made the
discussion productive. As their analytical practice developed, they began noticing more
specific talk moves and could better articulate how and why those discursive actions moved
the conversation in productive directions.

To be clear, many PSTs still had difficulty with this kind of analysis even after several weeks.
When conducting self-analyses of their microteaching, they sometimes focused on structural
choices in their lesson (e.g., the visuals they used or the organization of the activity) rather
than their discourse. They continued to wrestle with articulating in concrete terms how their
actions moved or did not move the conversation in the direction they intended. They could
identify what they were trying to do in the conversation and describe what they were doing in
broad terms (e.g., asking students thought-provoking questions, asking students to share
their reasoning) but did not always tie those claims to specific talk moves in the transcript.
Specificity is essential because as much as the PSTs might have wanted to get students to
engage in critical thinking or scientific reasoning, the extent to which that actually occurred
depends on what exactly was (or was not) said by the teacher and the students. The need
for greater specificity was a recurring point that | raised during class and in my feedback on
my students’ submitted work. By their second round of self-analysis, most managed to do
this reasonably well. As described in the following section, we found that ChatGPT was not
necessarily very assistive with this particular issue.

Table 2

Representative Examples of PSTs’ Discourse Analyses Over the Semester
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What the teacher was
trying to do

How the teacher did it
(Be as concrete as possible)

Why it was productive

Tubes Transcript (Class Session 5)

Provide evidence for claims

Trying to get students to
articulate the higher-order
process they are using to rule
out an option for how the tube
strings were connected

Literally asked for evidence/reasoning to

be provided

Asking students to describe the logic
underpinning eliminating an option

Making us think about our claims and
being able to confidently support or
disprove an idea

Use current knowledge to make an
observation

Make predictions

Provide counter arguments

Analysis of Electrostatics on the Individual Assignment (After Class Session 6)

Pushes students to engage
with their peers' ideas.

Direct students to think about
their models and how they can
be described or amended

Teacher: Okay, so our other groups...
I'd like you to ask questions of the
group that just presented to clarify
things they said or ask them questions
about their thinking. What questions
would you like to pose?

Asked students to clarify their diagrams
and pointed out an important part of the

student models (i.e. follow-ups,
focusing)

This gives several messages that are
important for a productive
conversation, particularly in the
science context. Most prominently,
that students' ideas are taken seriously
in themselves, and not just when
validated by the teacher.

Set up a basis for them to discuss the
concept of charge and how you could
end up with a +, -, or neutral charge

Microteaching Self-Analysis Round 1 (Class Sessions 8-10)

Fostering critical thinking

Asked thought-provoking questions and
provided a demonstration to students to

encourage them to consider what

happens during electrolysis. Also asked

students to provide evidence for their
conclusions.

Students were able to visualize the
process being taught and draw their
own conclusions about how
electrolysis compares to boiling. By
providing evidence, students are able
to adequately demonstrate their
understanding of the concept.

Get students to develop and
defend hypotheses based on
their observations

Students were asked to justify or explain

their hypotheses using evidence from
their observations:

- “How can you tell?”
- “Why is it hard?”

- “Say more”

Students have to convey their
thoughts and practice defending their
views using evidence

Microteaching Self-Analysis Round 2 (Class Sessions 13-14)

Asked probing questions to
better assess students’
understanding

Teacher: So why again does there have

to be some K [Kinetic Energy]?
(Students describe why there has to be

some based on the energy pie charts they

have drawn)
Teacher: But in terms of some more

physical quantity, so what does it mean
that there's more K, more K than when?

The questions generated students’
descriptions of their thinking process
(using the pie chart consistently) and
of their understanding of the meaning
of the elements of the representation,
in this case kinetic energy and later
potential energy.

Reflections on ChatGPT
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My students’ first encounter with ChatGPT was on their individual analysis
assignment (after Session 6). Most reported that they reviewed the ChatGPT analysis after
they had conducted their own, though a few said that they consulted it beforehand. They all
found the analysis rather impressive and useful in certain respects, though limited in others.
Students agreed that it was most useful as an “idea generator” in that it identified interesting
moments in the transcript. Its analyses, however, were often too generic to be of much help.
For instance, it identified a part in the transcript where the teacher “promoted peer
interaction” by “creating a dynamic environment” where students could “compare and
discuss their observations.” The transcript certainly showed peer interactions, but the
analysis did not describe any specific actions the teacher took to make that happen. Overall,
the ChatGPT analyses lacked the sort of concrete details and specificity that | had been
working with PSTs to notice.

My students were disappointed by the “suggestions for improvement” that ChatGPT
generated. They wrestled with how to improve the lesson, and they thus hoped that
ChatGPT would provide some useful suggestions. ChatGPT did generate ideas that were
unobjectionable at first glance, such as to “provide clearer instructions” and “use more
formative assessment.” My students recognized, however, that those suggestions did not
seem to resolve any specific issues in the lesson. There were not any moments in the
transcript that seemed to indicate unclear instructions, and the conversation as a whole
provided numerous opportunities for the teacher to gauge students’ thinking, obviating the
need for the “quick quizzes or polls” that ChatGPT suggested as formative assessments.

Based on this conversation, most of my students were intrigued but also somewhat wary of
the utility of ChatGPT moving forward. One point that we established was that more carefully
crafted prompts and follow-ups could resolve some of the issues. Based on our
conversation, we started the “user guide” shown in Table 3, which we updated after our
subsequent explorations and conversations.

Table 3

User Guide for Transcript Analysis with ChatGPT
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Known Limitations

Ways to Mitigate

Lingering Issues

ChatGPT will assume and impose
generic goals of the

conversation/lesson that might not
be appropriate.

In the prompt, specify what the
teacher was trying to achieve before
asking ChatGPT to analyze how the
teacher was/wasn’t successful.

The way you conceptualize a
specific goal (e.g., promote critical
thinking) may not align with how
ChatGPT uses that term. You
might need to clarify.

ChatGPT will typically begin with
broad characterizations of a
transcript rather than concrete
teacher actions.

Ask ChatGPT to refer to specific
parts of the transcript that illustrate
its analyses. Alternatively, just ask it
to identify “important™ or
“interesting” parts of the transcript.

It is pretty good at identifying parts
of the transcript that are worth
examining. Getting it to analyze
those parts at the level of specific

talk moves, though, is very
difficult.

ChatGPT can identify interesting
parts of the transcript, but its
interpretations rarely address
specific “talk moves” used by the
teacher.

Prompt ChatGPT to explain how the
specific words used by the teacher
led to the results it has identified
(e.g., what the teacher said that
invited student contributions).

Even with this prompting, it may
not generate anything specific, and
sometimes the specific turns of talk
that it identifies don’t align with its
analysis; further prompting does
not help.

ChatGPT cannot infer what’s going
on in the parts of the activity that
are not evident in the transcript.

Before asking for an analysis of the
transcript, give an overview of the
activity and the context.

ChatGPT might still make
assumptions about what was going
on that are not appropriate.

The syntax of the transcript can
cause ChatGPT to confuse the

teacher’s words for a student’s.

Structure the transcript as clearly as
possible; use line breaks to separate

speakers.

Even when unambiguously
structured, ChatGPT can still make

errors for reasons that are unclear.

User guide in hand, my students’ next opportunity to use and evaluate ChatGPT was during
their analyses of the transcripts from their microteaching sessions. As | debriefed those
experiences with them and gathered their critical reflections, several points of consensus
emerged. The main point of agreement was that ChatGPT was most useful for identifying
interesting parts of the transcript, but that its analyses of those sections were less insightful,

even with additional prompting. When working with a relatively long transcript, which was the

case for several students’ second microteaching session, ChatGPT could quickly point out
genuinely productive moments as well as ones that did not go as well. A few of my students
found that it identified parts of the transcript that they might have otherwise missed had they
done the analysis wholly on their own. The analyses that ChatGPT provided for those
moments, however, were consistently weak.

As noted above, one of the aspects of discourse analysis that proved difficult for my students

was the need for specificity and concrete connections between talk moves and
conversational goals. This, it turns out, is also an area with which ChatGPT struggles
mightily, even if the goals for the lessons are clearly specified. When prompted to describe
what exactly the teacher was doing well, ChatGPT often used vague and generic language,
such as that the teacher was “promoting critical thinking” or “student collaboration.” When my
students tried to use follow-up prompts to get its analyses to be more concrete and specific,
they often found that it became increasingly “off target and confused.” The analyses seemed
to be consistently superficial and follow-up prompts could not resolve the issue.
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In terms of providing suggestions for improvement, my students found ChatGPT’s output to
be of mixed quality. When given clearly specified the goals of the conversation, it could
occasionally provide reasonable and useful improvements. One of my students only used
ChatGPT after conducting her own self-analysis and was surprised when it made the very
same suggestion for improvement that she came up with. However, my students also noticed
that ChatGPT seemed to overestimate the value and effectiveness of dubious pedagogical
approaches. Most notably, it seemed to place substantial value on lecture-style teaching and
would often suggest that the teacher deliver detailed explanations of scientific ideas to
students. That preference for teacher-driven discourse is a consequence of the training data
used to develop ChatGPT. OpenAl has not disclosed the precise makeup of the training
data, but it is generally believed to include large swaths of freely available online content
(Vincent, 2023). Presumably, that would include many science lesson plans, articles on
science pedagogy, and similar digital items. It is not terribly surprising that those training
items would foster a preference teacher-driven talk, but it is important to recognize all the
same.

The reflective conversations that my students and | had about ChatGPT served multiple
educational goals. To a limited extent, they supported my students in being savvy users of
ChatGPT, as illustrated in the left side of Figure 1. More valuable, though, was the way that
these conversations positioned my students as analysts of both the transcripts and of
ChatGPT itself, as shown in the right side of Figure 1. As my students went through multiple
rounds of using ChatGPT and critically evaluating its output, the depth of their critiques
steadily increased. Their observations about ChatGPT’s preference for certain forms of
pedagogy, for instance, emerged only during conversations later in the semester. As they
deepened their analyses of ChatGPT, my students necessarily had to add depth and clarity
to their own analyses of classroom discourse. As they compared their own thoughts to the
suggestions offered by the technology, they were forced to consider what constitutes a valid
argument regarding which parts of a classroom conversation were successful and which
needed to change. | cannot say with certainty to what extent critically examining ChatGPT
contributed to my students’ development as discourse analysts (see Table 2). Yet the quality
and depth of our conversations strongly suggest that it played a valuable role in their
learning.
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Figure 1
Positioning of PST in Relation to ChatGPT

G,

Teacher as Analyst of both the
Transcript and ChatGPT

Teacher as User
of ChatGPT

Implications for Future Practice

Based on their explorations, my students overall found that ChatGPT has some
worthwhile capabilities in terms of analyzing classroom discourse, but it needs to be
approached with care. For those who have followed conversations around ChatGPT and
other generative Al technologies, this advice likely sounds familiar (Han et al., 2023; Tamkin
et al., 2021; Thorbecke, 2023). As impressive as ChatGPT can seem at times, it also has
significant limitations. The prompt-crafting strategies shown in Table 3 mitigate certain issues
and make ChatGPT more assistive, but limitations remain. ChatGPT can provide starting
points, but a deep examination of a transcript requires the work of a knowledgeable human.
Of course, our findings may just reflect the current state of the technology or even the
specific version of ChatGPT that we used (the free 3.5 version rather than the 4.0 version,
which requires a paid subscription). Without a doubt, ChatGPT and other language model
technologies will continue to be developed, and versions will likely be created customized to
the educational context. Specialized systems could be designed to not require such carefully
structured prompts and follow-ups. In addition, the preference that ChatGPT showed for
lecture-based, traditional forms of instruction could potentially be resolved by using more
carefully curated training data.
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With those possible future improvements in mind, can ChatGPT (or a similar technology) be
the labor-saving analyst that helps future teachers commit to sustaining a deliberate,
reflective practice? Its ability to rapidly sift through lengthy transcripts and provide
reasonable starting points for self-analysis and reflection can potentially save time and
energy. However, while it operates extremely quickly once given a transcript and prompts,
there is considerable labor that is required to prepare and format a transcript before it can be
given to ChatGPT. Notably, preparing a transcript is often far more tedious and less insightful
than the “saved” labor of analyzing the transcript. A time-strapped teacher might be better
served by reflecting on a messy transcript than taking the time to clean it and feed it into
ChatGPT. Rather than save labor, then, ChatGPT might simply displace it in undesirable
ways — an unintended but also not necessarily atypical outcome of digital technologies
(Jarrett, 2022). Future development might bring improvements to language model
technologies, but a technological “solution” is not likely to be right around the corner
(Morozov, 2013).

Nevertheless, using ChatGPT in a methods course can serve several valuable teacher
education goals. First, it provides an opportunity for PSTs to critically evaluate an emerging
technology. In addition to a practice of self-reflection when it comes to discourse, | also want
PSTs to develop a practice of critical inquiry when it comes to education technologies (Krutka
et al., 2022; Pleasants et al., 2023). Whether or not they ultimately choose to use ChatGPT
in the future, the experience of rigorously evaluating it is worthwhile in developing that critical
practice. When the next iteration of the technology arrives, they will be in a better position to
make informed choices about it. Second, evaluating ChatGPT’s analyses forces PSTs to
think critically about what an analysis ought to do and the qualities that make it informative.
When my students shared their evaluations during class, the ensuing conversations were
generative and helped them think through their own analyses more deeply. In this respect,
the limitations of ChatGPT are pedagogically useful. If it could truly do all the analytical work
for my students, opportunities for critical reflection would be lost.

One open question is when PSTs should use and critique ChatGPT as they conduct their
analyses of transcripts. My students were free to decide whether they wanted to use it right
away to provide starting points for their own reflections, or do their own analyses first and
then compare what ChatGPT generated, or take some other approach. | left that choice open
because | was genuinely curious to know what approaches my students found to be most
useful. From a teacher education standpoint, there are potential advantages to having
students follow a specific approach in the methods context. Having students do their own
analysis first, for instance, allows them to have a concrete point of comparison when they
appraise the analysis that ChatGPT provides. | hope that as other teacher educators
incorporate ChatGPT and similar technologies into their methods course, we can continue to
iterate and explore the potential value of different possibilities.
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