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Full Disclaimer

I am not an AI expert, my background is firmly in math.

I am an AI chatbot experimenter, especially when it comes to its use
in calculus math classrooms.

Today I’m sharing experiments specifically in undergraduate courses
where it is critical for students to understand proofs.

In my capacity as a service-course instructor I have seen AI’s typical
use-case to be similar to a glorified calculator: input problem, output
solution.

Perhaps AI can help our students understand what they’re learning
rather than generate answers for their homework. :)

Main question in my mind when designing AI activities: “What do my
students do when they encounter a concept they do not understand?”
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Broad Demographics

Texas A&M University - large R1 institution

Advanced Calculus - required for all majors in math, applied math,
and math education

My course (Summer 2025) had 21 students, mostly undergraduate
junior and seniors (1 freshman, 2 sophomores, 2 graduate)

In mid-June, all faculty/students/staff received an email from
university IT announcing the beta for a new AI tool launching
campuswide 2025
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New Developments

A new Open WebUI tool made available to all Texas A&M students and
faculty launching campuswide Fall 2025
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Unlimited browser-based chatbot access to all models above
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Yes, this does include GPT-5 (with a reasoning toggle)!
AI is making very fast advances into our workplace and will soon be
accessible to all students on campus who seek it out.
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Opinions on AI from Math Faculty - Generally Negative

Most common exposure to AI is from student use, typically
unprompted, typically on homework assignments and take-home
assessments.

Teacher tools using AI receive pushback (e.g. quiz-writing tools).

Incredible use cases for AI in making digital mathematics content
accessible (OpenAI Whisper for captioning and transcriptions,
Mathpix for converting LaTeX PDFs to Word documents).

⇒
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Student Opinions on AI - Somewhat Uninformed

Some students largely avoid use of AI due to teacher censure.

Some students see it as a tool for collecting answers for assessments.

Some students are largely enthusiastic about AI but are unclear on
how to use it.

Math majors take an introductory course in Python or C as part of
their degree program, but use of AI is generally discouraged in these
courses.

My read: a majority of mathematics students are taking jobs that will
be transformed by AI within the next decade, but they are largely
unaware of what AI is capable of!
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1 Some Context

2 Assignment 1: AI in Lecture

3 Assignment 2: AI in Reading

4 Assignment 3: AI in Understanding
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The In-Class Activity

Students were assigned to read the following tract from Thomson,
Bruckner, and Bruckner’s Elementary Real Analysis the night before the
lecture over the Quotient of Limits Law for Sequences.
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The Proof
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While this proof appears straightforward to students at first, students fail
to understand why two bounds for N are chosen.
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In lecture students were given the reading again as well as an opportunity
to discuss it in groups.
We then discussed some of the major issues that arose with understanding
the proof.
Then I handed out a printout of a chatbot conversation! Students
remained in groups and discussed how the chatbot was helpful.
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The chatbot excelled
with detecting some
of where students
typically struggle -
why is there a spe-
cial case? What is
the purpose of |T |/2
as a bound?
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During the discussion following AI conversation reading, one student
declared, “Now I understand! Because the function sn

tn
can blow up as it

approaches S
T , we need to bound the value of |tn − T | away from 0.” This

was a crucial moment for that student and their group.
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A Few Observations

When in groups, discussion about the proof was lively.

When the chatbot conversation was handed out, the room was
quieter, and there wasn’t as much conversation.

Students started asking me more questions - perhaps they viewed the
conversation in a way that could help them individually understand
the proof.

The general consensus was that the chatbot conversation was “kinda
helpful”.
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Incorporating Chatbot Conversations Into Reading

From the semester’s beginning students are assigned reading in
Perusall (online annotation platform where multiple readings can be
assigned at once).
After our reading on L’Hôpital’s Rule I assigned students a reading as
part of their Perusall assignment.
Students were prompted to discuss the reading with one another by
highlighting text and making comments.
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Prompt for GenAI

“Hi Gemini! I am attaching a couple sections on L’Hopital’s Rule from
Thomson, Bruckner, and Bruckner’s Elementary Real Analysis. I am
finding the proofs in these sections difficult to understand. Would you help
walk me through them?

For each of the sections titled “7.11.1”, “7.11.2”, and “7.11.3”, would you
provide a summary of the proof? If a step in the proof seems difficult to
you, please pause in your summary and provide an explanation. You may
find the examples in the text provided to be helpful.

Before beginning your summary, please give a brief explanation of Cauchy’s
Mean Value Theorem, as it seems crucial to understand for this proof.”
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Example Prompt for Students to Respond

1. Did this explanation make this more confusing than the reading did?

2. Did this explanation seem to restate exactly what the text said without
adding any extra explanation?

3. Was this explanation helpful? Did it add more context where it was
useful to do so? Did it help make difficult steps easier to work through?

4. Is something missing from the explanation it gave? Remember, we
concluded that AI is only “kinda helpful” - we need to help each other to
truly understand these concepts!
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Testimonials from Students

[From A Student Who Was Struggling in the Course at the Time]
“I just wanted to say that the way you structured this AI prompt has
really helped me learn how to ask better questions and use AI more
effectively for learning. It’s making a big difference in how I understand
and engage with the material. Thank you!”
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Testimonials from Students

[From A Student with a High Grade in the Course at the Time]
“I thought these were pretty helpful. A challenge I’m starting to have with
the TBB [Thomson, Bruckner, and Bruckner] text is that it tends to make
internal references like calling theorems X.Y.Z instead of their names and
the labeling of the equations can be tough to follow in areas. This is a bit
more clear/succinct to me. That probably comes at the cost of some of
the rigor; these don’t work as standalone proofs because they omit some
of the details ensuring that all the perequisite conditions for the
theorems/limit rules are satisfied.”
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One Last Example: A Video
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Student Testimonials

“It’s really interesting to see how AI can be used to break down these
proofs and provide another way of understanding the math.”

“This is a pretty good description of Rolle’s Theorem. I also like how the
AI is trying to explain why the theorem is being used.”

“I like that we can use AI for explanations of every step. Books sometimes
keep explanations very brief or leave it to the reader. It’s ok to do that
because that is part of learning, but AI is nice because it break down a
problem to a level that is very accessible.”

John M. Weeks (Texas A&M University) Generative Adventures in Advanced Calculus August 8, 2025 26 / 27



My Takeaways

AI is an incredible tool for individual study, but quite a few students
don’t know how to use it well enough

AI only gives limited options if students don’t know how to clarify
what they’re asking about

Instructors should consider giving students access to instructive AI
conversations to help explain intricate concepts (in advanced calculus
and beyond)
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