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Why AI?

● Students need just-in-time help 
outside class

● Instructors can't provide 24/7 
support

● Open-ended practice is great but 
hard to scale

Students are using AI tools 
to support learning

Students lack prompt skills

Not yet content experts

Privacy concerns



Introducing: Virtual Prof. Bass

● Custom NotebookLM with my course 
materials

● Chatbot mirrors my tone and approach
● 24/7 support



Set the Tone: Custom Conversational Style Chat

You are a friendly, supportive chemistry instructor focused on guiding 
students to discover answers independently. Acknowledge their effort, 

ask guiding questions, and encourage recall of relevant concepts. 
Prompt students to explain their reasoning and help clarify 

misunderstandings. If needed, offer subtle hints or reminders of key 
concepts. Only provide course resource references for logistics-related 

questions. Maintain a patient, encouraging tone and keep answers 
concise.

Encouraging. Guiding. Promotes reasoning.



A Central Hub for Student Learning



Course Organization: Mind Map



NotebookLM Snapshot/Mockup



Revisits key concepts
Bridges ideas across topics

Reinforces setup and reasoning
Shows continuity across CHEM 101



Why Students Trust and Use NotebookLM

Trust: “Feels like Dr. Bass is answering”

Clarity: Source-cited responses 

Access: 24/7 and equitable



How Students are Using It
● Measured by users & queries per day
● Use spikes before exams, drops after
● Students return as next assessment nears

Before Exam 4 After Exam 4



Student Quote(s) from Current CHEM 101 Students
I really like the way the chat response 
pulls information directly from the course 
content and directs you exactly where to 
look…

When you click on a key topic, it gives you 
the pertinent information in the chat 
window, as well as directing you to the 
correct unit slides for review.

The study guide is great! 

The quiz at the end of the study guide is a 
nice addition.

My favorite part is the interactive chat. I 
like that I can ask for clarification on a 
topic and not only get a brief response but 
also the information for where to find 
additional information.

“Overall, I like it!”



Making Practice Work at Scale
Next steps:

1. Continue gathering student feedback on AI use.
2. Expand its use and evaluate accuracy of AI-generated feedback.
3. Make deeper assessment scalable without increasing grading 

burden.



Final Takeaways

1. Expand instructor presence
2. Support self-directed learning
3. Free up faculty time

Accessible. Scalable. Student-Centered.

With AI, we’re not replacing teaching, we’re expanding it.



Use of GenAI in Formative Assessment of Student Learning
x

GenAI systems can help prepare for exams



GenAI systems can help prepare for exams

● Many prepare for exams by studying old ones
● AI systems can help by suggesting good answers
● You can ask them to explain their answers and 

engage with them to better understand them
● However, you must remember that they often 

make mistakes, not unlike humans
● And that current systems are unable to handle 

many technical skills, like reasoning with logic



The general process …

● Find questions relevant to your upcoming exam
● These might be example questions or exams 

shared by the instructor, in your text, or online
● Ask a current GenAI system a question by
1. Uploading images or data associated with the question
2. Entering an appropriate prompt telling the AI system 

what you want it to do
3. Enter the question text
4. Hit Go!



Example from a CMSC 471 AI exam



What to do

● Capture the table as an image using your 
computer and save it as a local file

● Select the question’s text, editing it as needed
● Upload the image to an AI system like GPT-4o 

mini or Gemini
● Enter an appropriate prompt and the question 

text
● Hit Go!



What to do

● Capture the table as an image using your 
computer and save it as a local file

● Select the question’s text, editing it as needed
● Upload the image to an AI system like GPT-4o 

mini or Gemini
● Enter an appropriate prompt and the question 

text
● Hit Go!

Image

Prompt

Questions



What to do

● Capture the table as an image using your 
computer and save it as a local file

● Select the question’s text, editing it as needed
● Upload the image to an AI system like GPT-4o 

mini or Gemini
● Enter an appropriate prompt and the question 

text
● Hit Go!

ANSWER



Evaluating LLM’s cybersecurity knowledge 

●Cybersecurity Assessment Tools was a joint project 
between UMBC, U. Minnesota Duluth, and U. Illinois

●Two sets of 25 multiple-choice questions:
○CCI: Cybersecurity Concept Inventory after a cybersecurity course
○CCA: Cybersecurity Curriculum Assessment after full curriculum

●In 2023, we asked ChatGPT (3.5-turbo & 4), Bard, 
and Claude the CCI and CCA questions

https://cybersecurity.umbc.edu/cybersecurity-assessment-tools-cats/
https://dl.acm.org/doi/pdf/10.1145/3451346
https://dl.acm.org/doi/pdf/10.1145/3545945.3569762


How the GAI models did:  GPT-4 >> GPT-3.5 > Bard
● GPT-4: better than 93% of students on CCA and 75% on CCI
● Claude: better than ~90% of the students on CCA
● GPT-3.5: better than 64% of students on CCA and 56% on CCI 
● Bard: better than 64% of students on CCA and 37% on CCI 

CCI CCA
354 students 193 students

% correct % correct

GPT-4
GPT-3.5
& Bard

student
average

student
average

GPT-4
GPT
3.5Bard

Claude



CCA questions had a scenario, stem, and choices
A company has two internal Local Area Networks 
(LANs): a core LAN connected to an email server 
and the Internet, and an accounting LAN connected 
to the corporate accounting server (which is not 
connected to the Internet). Each desktop computer 
has one network interface card. Computers A and C 
are connected to only one of the networks. Computer 
B requires access to both LANs and is connected to 
a selector box with a toggle switch that physically 
connects the computer to exactly one LAN at a time.

Choose the action that this design best prevents:

(a) Emailing accounting data.
(b) Infecting the accounting LAN with malware.
(c) Employees accessing the accounting server from home.
(d) User of Computer B accessing the accounting LAN without authorization.
(e) Computer A communicating with Computer B.

CCA S1-1
Question was 
2nd hardest 
for human 
students. 



Adding a good prompt is important

Here’s the prompt we used in our 2023 evaluation

Answer the multiple-choice question below, given the 
scenario and other information. Consider all of the 
possible answers carefully. Explain why you chose your 
answer using up to 500 words. Explain why you did not 
choose each of the alternatives using up to 400 words for 
each alternative. Write your explanations for university 
students who have taken a class on cybersecurity.



Questions: scenario, stem, choices (+ image)
A company has two internal Local Area Networks 
(LANs): a core LAN connected to an email server 
and the Internet, and an accounting LAN connected 
to the corporate accounting server (which is not 
connected to the Internet). Each desktop computer 
has one network interface card. Computers A and C 
are connected to only one of the networks. Computer 
B requires access to both LANs and is connected to 
a selector box with a toggle switch that physically 
connects the computer to exactly one LAN at a time.

Choose the action that this design best prevents:

(a) Emailing accounting data.
(b) Infecting the accounting LAN with malware. X GPT-4
(c) Computer A communicating with computer B.
(d) User of Computer B accessing the accounting LAN without authorization. X GPT-3 & Bard
(e) Employees accessing the accounting server from home. ✔ CORRECT, Claude

CCA S1-1



GPT-4’s answers show some qualifications…

This system design isolates the accounting LAN from the core LAN, thus creating a physical barrier to the transmission of malware. 
If the accounting LAN is disconnected from the Internet and can only be accessed through specific computers via a physical switch, 
then malware present on the Internet or the core LAN cannot easily propagate to the accounting LAN. The design is not 
flawless (e.g., malware could still potentially be introduced via compromised hardware or insider threat), but it significantly mitigates 
the risk of malware infection.

Now, let's examine why the other options are not as correct:

A. Emailing accounting data: The design doesn't necessarily prevent emailing accounting data. A user on computer B could switch 
to the accounting LAN, acquire the needed data, switch back to the core LAN, and then email the data.

C. Computer A communicating with computer B: This design doesn't prevent communication between computers connected to the 
same LAN. If both computers A and B are on the same LAN at any point in time, they can communicate.

D. User of Computer B accessing the accounting LAN without authorization: The physical toggle switch does not inherently prevent
unauthorized access. If a user has physical access to computer B, they could potentially switch to the accounting LAN.

E. Employees accessing the accounting server from home: While the design does physically isolate the accounting LAN from 
the Internet, the primary method of prevention in this case is the lack of an Internet connection for the accounting LAN, 
not necessarily the use of the selector box with a toggle switch.

I’d be inclined to give partial credit for GPT-4’s answer, if I were grading it 



Problems with current GAI systems
1. LLMs are usually unable to cite sources for confirmation or

access the Web for current data
2. They can “hallucinate” some facts

Q: When did Leonardo da Vinci paint the Mona Lisa?
A: Leonardo da Vinci painted the Mona Lisa in 1815.

3. They lack common sense reasoning
25 US states have a town named Washington, but
there are also only 9 US towns named Washington

4. They have poor mathematical and logical reasoning
5. Can learn social bias & misinformation from training data
6. LLMs are fundamentally probabilistic, so results can vary

This is a 
partial list 
of frequent 
problems 
and errors!

https://en.wikipedia.org/wiki/Hallucination_(artificial_intelligence)
https://en.wikipedia.org/wiki/Commonsense_reasoning


GenAI systems can help prepare for exams

● Many prepare for exams by studying old ones
● AI systems can help by suggesting good answers
● You can ask them to explain their answers and 

engage with them to better understand them
● However, you must remember that they often 

make mistakes, not unlike humans
● And that current systems are unable to handle 

many technical skills, like reasoning with logic



SOCY 351 Health, Illness, & Medicine
Formative Assessment Rubric

John G. Schumacher, PhD.
Sociology, Anthropology, and Public Health (SAPH)

Director, Public Health Research Center (PHRC)



Constantly ask yourself:

1)  How might I use Gen AI to…?

2)  I wonder if Gen AI can…?



Challenge

Use ChatGPT more  > 5 hours this week.



Students Applying Rubric Using AI
Lessons Learned

• Useful For Consistency Check
• Recognize Input Formatting Pitfalls
• Use for Formative Assessment a “Jagged Edge”





Rubric in Word



Paste in ChatGPT…



ChatGPT Applies Rubric



Upload Seminal Pedagogy Excel File
Adds CONTEXT




