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Graduate teaching assistants (TAs) play a pivotal role in undergraduate mathematics 
instruction, often leading recitations that shape students’ early university experiences. However, 
while the literature on TA training highlights the need for pedagogical preparation (Shannon, 
Twale, & Moore, 1998; Speer, Gutmann, & Murphy, 2005), few resource materials have been 
developed specifically for this audience. This gap exists, for example, in the area of classroom 
discourse, and contrasts with the robust set of discourse-based professional learning tools 
available for secondary mathematics teachers. As a result, TA training often lacks the concrete, 
discipline-specific examples necessary to help novice instructors develop productive discourse 
practices in settings where their assistantships are situated (e.g., calculus recitations). This is 
important because in mathematics, a recitation is not intended to replicate the lecture but to 
provide a smaller, discussion-based environment where students actively engage with problems 
and reasoning. Ideally, in this context, TAs facilitate collaboration, questioning, and sense-
making rather than delivering additional content. Such active-learning structures have been 
shown to enhance students’ conceptual understanding and engagement in undergraduate 
mathematics (Freeman et al., 2014; Laursen & Rasmussen, 2019). 

Upon learning that students in my first-semester TA-training course were unhappy with 
being asked to learn about engagement, classroom discourse, and teacher discourse moves using 
materials for secondary instructors, I used AI (i.e., Chat GPT 5), to generate new transcripts that 
made use of discourse frameworks (e.g., Freeburn and Arbaugh’s (2017) communication moves 
for productive struggle and Herbel-Eisenmann et al.’s (2017) Teacher Discourse Moves. Thus, 
this project builds on two research-based established frameworks and analysis of classroom roles 
and participation structure to generate Calculus Transcripts that adapt secondary-level discourse 
cases for the graduate TA context. The new materials were designed for use in a semester-long 
TA training course at a research-intensive university. The cases were created to simulate 
authentic challenges TAs face—such as encouraging student reasoning and sustaining 
mathematical discussions—while maintaining fidelity to the original pedagogical constructs.  

The poster shares the adaptation process, examples of the resulting Calculus Transcripts, and 
reflections from pilot implementation. Preliminary observations suggest that ChatGPT did a 
reasonably good job of generating these transcripts with the following exceptions - the AI: (a) 
consistently had students providing correct, polished answers with precise vocabulary, (b) had 
the instructor continuously praise student contributions, and (c) continuously went into telling 
mode after the vignette to point out all of the things in the case that I wanted the TAs/students to 
notice about the discourse. Ultimately, this project contributes to addressing the need, identified 
by Speer et al. (2005), for providing a mechanism to generate research-based pedagogical tools 
and resources that explicitly bridge the K–12 and postsecondary mathematics education 
communities. By expanding discourse-based case study resources to the calculus classroom, this 
initiative supports a more coherent trajectory of teacher learning across educational levels and 
offers a model for developing reflective, discussion-oriented TA training in mathematics. 
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