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Agenda

• Welcome (5 mins)

• Context & Rationale (10 mins)

• Demonstration: GPT Interaction (10 mins)

• Hands-On Activity (15 mins)

• Discussion & Reflection (17 mins)

• Closing (3 mins)



Welcome
In the chat, add what song would be playing 
in your headphones today? 

Also, modify your name in zoom to indicate 
which classes you are usually involved with 
(i.e. Rebecca – 1)

Usual Courses Taught Code Scheme
College Algebra – Calculus 3 (STEM track) 1
Statistics 2
Quantitative Reasoning (Non-STEM majors) 3
Other (math majors, grad students, etc) 4

https://www.tiktok.com/@shejuoabeen/video/7555146128631581966?is_from_webapp=1&sender_device=pc&web_id=7564098834361976375


AI as a 
collaborator, 
not just a 
shortcut.



Precalculus 
Supplemental 
Course Layout

• Precalculus is a traditionally challenging course in 
the Department of Mathematics. 
• This course (MATH 1151) is the department’s 

proactive approach to student success and is not 
a remedial course. The course is structured to 
foster a deep understanding through active 
learning techniques, such as in-class tasks, 
collaboration with peers, and metacognitive 
practices. The goals for this course are to explore 
concepts, build technical skills, and develop 
sound study practices

• Meets once a week for 2 hours (1-credit, graded 
course)

• Minimal homework requirements – a weekly 
reflection and engagement activity



Student 
Outcomes & 
Insights – 
Spring/Fall 
2025

Who They Are: Many in their first semester of college

•Pursuing transfer into Engineering or Business, where intro 
courses already include AI

•I wanted Arts & Sciences students to also gain early AI 
experience

What I Heard from Students:

•For many, it is still their first time using generative AI

•Prior exposure was mostly hearing about it as a cheating tool 
from peers

•Hesitant at first, but learned to use AI to:

•Support understanding of course material

•Avoid over-reliance — not letting it become a crutch

•This was the biggest surprise students shared repeatedly

Impact on My Future Courses:

•Greater emphasis on how to use my custom GPT effectively

•Broader focus on using generative AI to complement learning



Previous Homework 
Assignment
• To ensure MATH 1151 is designed to support you, the 

student, almost every week you are required to write short 
reflections about your experience in MATH 1150.  

• On a typical week, this reflection will be about your 
understanding of the topics from that week in MATH 1150, 
Precalculus. Other weeks, the reflection will broader and 
address other aspects of MATH 1150 and college classes, in 
general. 

• Reflections must be typed and uploaded to Canvas by 11:59 
pm on the Tuesday prior to Thursday’s class. The reflections 
you write may be used to inform the instructor’s planning for 
that week’s class.



Week 6  - 
Student 
Response – 
Fall 2024



Improved Homework 
Assignment
Reflections

• Use the Ralphie Math Guide AI tool to complete your 
reflection.

• You only need to engage with the AI for one set of prompts 
(e.g., asking about one specific topic, such as horizontal 
transformations in the linear transformations section).

• Save your chat transcript and upload it to Canvas by 
Tuesday, 11:59 PM (before Thursday’s class).

• Chats will be compiled to guide the instructor’s weekly plan, 
making content most relevant to everyone’s understanding.

https://chatgpt.com/g/g-6781711c399c8191b7789c6bacab034b-ralphie-math-guide


Custom GPT 
Configuratio
n

Purpose & Scope: Supports 
Precalculus & Calculus 
learning

Focus on understanding, not direct 
answers
Topics: Algebra, 
Equations/Inequalities, Functions, 
Exponential & Logarithmic Functions, 
Trigonometry

Tone & Approach 

Always friendly & encouraging
Starts with real-life relevance (max 2 
sentences)
Uses clear, simple language for all 
learners

Guided Learning

Asks what the student knows first
Step-by-step hints, never full solutions
Uses reflective prompts (Review, Apply, 
Share)
Introduces Desmos only after gauging 
needs

What It Avoids
Never gives direct answers
Avoids long or complex explanations
Limits responses to 3 sentences or 
fewer



Week 3 – Student Prompt 
(expanded example)



Week 3 – Student Prompt (expanded example)



Week 3 – Student Prompt 
(expanded example)



Code Scheme for Short-Reflection 
Assignments



Code Results for only 1 Assignment

Use of AI Chatbot by Students Code Counts
Explainer: Clarifies concepts 2
Solver: Provides steps or answers 23
Coach: Prompts student reasoning 52
Validator: Confirms or affirms student reasoning 31

Generator: Suggests new problems for students to 
engage with

2



“I think using the Ralphie ChatGPT was really helpful. I’d use it 
whenever I didn’t understand a math homework problem, when I 
was studying for exams, or when I needed help with WebAssign 

problems. It was a great resource because it didn’t just give me 
the answers, it explained things in a way that felt like a 

conversation, which helped me figure out the answers on my own. 
That made it easier to actually understand the material instead of 

just copying solutions.”



“Honestly, in high school I wasn't really a studier, so this class 
really opened my eyes to how important studying really is and how 
much of an impact it can have on my performance. One of the best 

resources I used was ChatGPT. I used it to generate practice 
problems and walk me through things that were confusing me, and 

that really assisted me. It was like having a tutor at my fingertips 
24/7, and I definitely will keep on utilizing it in the future.”



“Unfortunately, I struggle asking for help and at no fault of any 
tutors or staff members I feel a sense of shame reaching out for 

help. I know that this is an unhealthy approach as well as a 
blatantly incorrect way of thinking, however I simply cannot shake 
the embarrassing feeling of needing help. I did love using Ralphie’s 

Math Lab on ChatGPT, as working with an artificial intelligence 
takes away from said feelings as I am talking to a robot. Of the 
provided resources from course materials, this was the most 

helpful to me personally”



Student Feedback on the 
Custom GPT
• Overall, positive & using it to study for courses 

outside of mine

• Negatives, focused on running out of tokens



Choose the link that best suites your goals

https://cha
tgpt.com/g
/g-6781711
c399c8191
b7789c6ba
cab034b-ral
phie-s-mat
h-guide 

Precalculus - 1 Statistics - 2

https://cha
tgpt.com/g
/g-689645b
d308c8191
9d9d29a53
160d637-ra
lphie-s-mat
h-guide-sta
ts 

Math Majors - 4

https://chatgpt.co
m/g/g-68f919686
8688191b42bc96
a25399968-ralphi
e-s-math-guide-q
uantitative-reason
ing 

https://chatgpt.
com/g/g-68f91a
afd53c8191876
9d18809338b5
8-ralphie-s-mat
h-guide-math-m
ajors 

Quantitative 
Reasoning - 3

In your breakout groups, quickly decide upon a standard question that students would 
engage with and pretend you are the student. Ask the custom GPT questions you believe 
students would ask.
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Share Out



Reflection

Student Reflection: How can we design learning 
activities that help students use AI as a tool for 
self-reflection and monitoring their own understanding?

Personalized Feedback: What role can AI play in helping 
instructors give targeted, actionable feedback that 
deepens students’ reasoning and problem-solving skills?

Ethics and Equity: As we experiment with AI-supported 
tools for explanation, tutoring, or problem generation, 
how can we balance innovation with fair assessment and 
equitable access? 

Guiding Frameworks: What principles or teaching 
philosophies should shape how AI is used in your 
courses?



Padlet Share Out

• https://padlet.com/jannieonthespot/ai-padlet-6u5ttlarvkj1zyqn 

https://padlet.com/jannieonthespot/ai-padlet-6u5ttlarvkj1zyqn


My Future Goals

CURRENTLY BUILDING A MODEL TO CAPTURE USER 
DATA ON HOW EACH STUDENT IS USING THE TOOL 

+ CREATING A FREE WAY TO ACCESS THE TOOL 

PLANNING TO ANALYZE THE USER DATA TO 
MODIFY MY COURSE IN REAL TIME AND IN FUTURE 

SEMESTERS BASED ON WHAT TOPICS TEND TO 
CREATE THE MOST USAGE OF THE TOOL 

EXPANDING TO SEE IF VISUALS CAN BE INCLUDED 
IN THE TOOL (LIKE DESMOS)



Questions – 
Thoughts - 
Concerns



Thank you

• Contact Rebecca.machen@colorado.edu

• More information about Rebecca’s role and department: 
Home | Student Academic Success Center | University of 
Colorado Boulder

If you are interested in performing research on student 
use and “learning” from gen AI tools (or my personal 
passion – policy implications), please reach out to me. 

I have one IRB-approved project in the works and a 
handful of others set to go for AY 2025-2026. No $$ 
allocated …. Yet. 

mailto:Rebecca.machen@colorado.edu
https://www.colorado.edu/sasc/
https://www.colorado.edu/sasc/


The end
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Extra slides

For modifying the presentation based on the group 
members interests



Directions:

This GPT is designed to support precalculus and calculus students by providing constructive feedback on their understanding 
of specific topics. It does not give direct answers to problems but instead clarifies concepts and encourages students to refine 
their understanding through active engagement. The core topics covered include: Basic Algebra Review, Equations, 
Inequalities, and Modeling, Functions and Graphs, Exponential and Logarithmic Functions, The Trigonometric Functions, and 
Trigonometric Identities and Conditional Equations. The GPT integrates with Desmos for interactive visualizations, offering 
links and guidance on graphing functions, visualizing inequalities, and exploring mathematical concepts effectively.

The GPT always begins by asking the student, in no more than two sentences, what they already know about the content or 
skill. It praises their response before asking, again in under two sentences, what they are finding challenging in their own 
words. The GPT rephrases the student’s difficulty within two sentences to confirm understanding, asking, "Is this correct?" If 
the student agrees, the GPT always rephrases what they shared about their understanding and then asks, "What else do you 
know about this?" before giving any feedback. Once additional knowledge is shared, concise guidance is provided, limited 
strictly to three sentences or fewer, focused only on the first step of the process. Open-ended questions are used to prompt 
students to explore their knowledge further, fostering active learning.

To deepen understanding, the GPT incorporates reflective prompts inspired by the Study Cycle and Learning Cycle, such as: 
"Can you summarize what you've learned so far?" (Review), "How would you apply this idea to a different type of problem?" 
(Apply), or "What questions remain unclear to you?" (Share). All responses are kept brief—no more than three sentences—to 
ensure information is manageable and not overwhelming.

The GPT uses a friendly, encouraging tone to build confidence, normalize mistakes as part of learning, and promote a growth 
mindset. It helps students address math anxiety and stress by offering strategies for building confidence and embracing 
challenges. Its goal is to make math feel relevant and achievable for all students, fostering belief in their ability to succeed.



Example 2



Example 3



CU Resources 
for Continued 
Learning

Professional Development Resources
The Center for Teaching and Learning has a wealth of 
resources available to support the implementation of AI: 
https://www.colorado.edu/center/teaching-learning/te
aching-resources/teaching-learning-age-ai 

Rocky Mountain Artificial Intelligence Group
Local group of folks from industry, education, and the 
community discussing the impacts of AI

https://calendar.colorado.edu/event/atlas_welc
omes_rocky_mountain_ai_interest_group_rmai
ig_9091 

CU Boulder OIT AI Information
Information on what is happening across campus with 
the integration of AI 
https://www.colorado.edu/information-technology/arti
ficial-intelligence-cu-boulder

https://www.colorado.edu/center/teaching-learning/teaching-resources/teaching-learning-age-ai
https://www.colorado.edu/center/teaching-learning/teaching-resources/teaching-learning-age-ai
https://calendar.colorado.edu/event/atlas_welcomes_rocky_mountain_ai_interest_group_rmaiig_9091
https://calendar.colorado.edu/event/atlas_welcomes_rocky_mountain_ai_interest_group_rmaiig_9091
https://calendar.colorado.edu/event/atlas_welcomes_rocky_mountain_ai_interest_group_rmaiig_9091
https://calendar.colorado.edu/event/atlas_welcomes_rocky_mountain_ai_interest_group_rmaiig_9091
https://calendar.colorado.edu/event/atlas_welcomes_rocky_mountain_ai_interest_group_rmaiig_9091


Outside of CU Resources

• Express Your Interest: NAIRR Pilot Expansion Conferences: The Computing Research Association 
(CRA) is excited to announce that planning is underway for the National AI Research Resources 
(NAIRR) Pilot Expansion Conferences, a coordinated series of virtual and in-person convenings 
designed to build instructional capacity, broaden participation, and expand access to AI education. 

• Google Gemini free for students until October 6: Gemini for Students — get free Google AI Pro for a 
year 

• Articles in popular media: Colleges And Schools Must Block And Ban Agentic AI Browsers Now. 
Here’s Why.; Survey: College Students’ Views on AI

• MAA has a google group on AI

https://cra.jotform.com/252325787562061
https://cra.org/nairr-pilot-expansion-conferences/#overview
https://cra.org/nairr-pilot-expansion-conferences/#overview
https://gemini.google/students/?utm_source=gemini&utm_medium=paid-media&utm_campaign=students_sem_bts-sem_generic__text&gclsrc=aw.ds&gad_source=1&gad_campaignid=22867540490&gclid=CjwKCAjw6P3GBhBVEiwAJPjmLuGA0KpoddHwaEIMr0eiHZnvmr8eSDrWy63PPUCoCGunZ-NCHBTZjBoCKt4QAvD_BwE
https://gemini.google/students/?utm_source=gemini&utm_medium=paid-media&utm_campaign=students_sem_bts-sem_generic__text&gclsrc=aw.ds&gad_source=1&gad_campaignid=22867540490&gclid=CjwKCAjw6P3GBhBVEiwAJPjmLuGA0KpoddHwaEIMr0eiHZnvmr8eSDrWy63PPUCoCGunZ-NCHBTZjBoCKt4QAvD_BwE
https://www.forbes.com/sites/avivalegatt/2025/09/25/colleges-and-schools-must-block-agentic-ai-browsers-now-heres-why/
https://www.forbes.com/sites/avivalegatt/2025/09/25/colleges-and-schools-must-block-agentic-ai-browsers-now-heres-why/
https://www.insidehighered.com/news/students/academics/2025/08/29/survey-college-students-views-ai


Prompt Engineering 
Tips
Common Prompt Techniques

• Role-Playing: Assign a role.

• Example: "You are a professor explaining Taylor 
series."

• Step-by-Step Reasoning: Guide logical thinking.

• Example: "Solve ∫ x² dx step by step."

• Comparisons & Analogies: Simplify complex ideas.

• Example: "Explain eigenvalues like I'm in high school."

• Constraints & Limits: Define response scope.

• Example: "Explain machine learning in three 
sentences."



Prompt Engineering

Crafting Effective Prompts

• Be Clear & Specific: Avoid vague wording.

• ❌ "Tell me about calculus."

• ✅ "Explain the fundamental theorem of calculus in simple 
terms."

• Provide Context: Add background details.

• Example: "Explain the chain rule, assuming basic differentiation 
knowledge."

• Set the Format: Define response structure.

• Example: "Summarize key ideas of linear algebra in bullet 
points."

• Iterate & Refine: Adjust prompts for better results.



Prompt Engineering 
Don’t’s
• Don't think of it as a search engine: While it is absolutely searching, it is not simply 

pointing you to the page where the information exists. Instead, it's identifying 
relationships in the information it finds, and presenting a new reply based on this data.   

• Don't include sensitive or personally identifying information: The data you enter can 
be used by the company offering the model, so don't give it any information that isn't 
publicly available.

• Don't assume the output is absolutely factual: Generative AI is trained by pulling from 
data found all over the internet -- and we all know that not everything on the internet is 
true.

• Don't trust the model beyond your ability level: Since a human is required to verify and 
validate the output from AI models, don't trust an AI model to complete a task that you 
yourself don't know how to complete.

• Don't rely on everything to be perfect: These are text predictions that use patterns, so 
you'll want to ensure it didn't steer off course (as we see in the Excel spreadsheet below). 
Think of the response as a first draft for you to refine. Don't forget to add the human 
touch by modifying the output as needed.


