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This project utilizes a generative AI model to:

● administer a quiz to students through Canvas

● hold a conversation with the student on the given quiz topic

● provide a final grade based on the responses from the students

Project Vision

[OpenAI / DALLE 3]
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Why?
● Efficiency

○ Automated test generation and grading allows for 

faster collection of students' understanding of 

the topics covered in class.

○ Students can show a deeper understanding

● Personalized Feedback

○ We can generate detailed, personalized feedback 

by pointing out specific areas for improvement.

● Scalability

○ Teachers can manage larger numbers of students 

without compromising the quality of grading and 

feedback.
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Functional:
● Be able to hold a conversation with a students on a given topic with at least 5 

back-and-forth questions and answers
● Be able to ask follow-up questions to students depending on their responses to 

get as much of an understanding of the students knowledge on the topic  as 
possible

● Be accessible directly through Canvas to take quiz and upload quiz grade back 
to Canvas

● Utilize generative AI

Non-Functional:
● Must have high availability to ensure the application is accessible when 

students and professors need to use it
● Must meet ethical standards so there is fairness between students
● Follow ISU FERPA and netiquette standards

Requirements

Design Doc Page 11
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System Design

Design Doc Page 31
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However, integration to Canvas 

requires for the website to be able 

to accept a HTML post request to 

same endpoint as quiz interface

● Chainlit doesn’t allow for this

Prototype Implementation - Design 0

Frontend built with Chainlit

● Python package that helps to 

build applications utilizing 

Chat GPT

Easy implementation, and user 

friendly design
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React.js as the front-end allows for usage 

of premade UI elements making for quick  

web-design

Next.js allows use of React.js as the 

front-end and allows for more traditional 

back-end server functionality 

Includes same prompt as seen in Design 0

Increased flexibility and compatibility 

with Canvas and OpenAI API

Prototype Implementation - Design 1
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● Prompt Patterns are known methods that can be used to refine prompts given 

to a Large Language Model (ChatGPT)

● Prompt patterns are used to sculpt responses to be desirable for a specific 

task

Prompt Engineering Patterns

Design Doc Page 15

● Some known ones

○ Flipped Interaction Pattern 

(displayed on right →)

○ Meta Language Creation

○ GamePlay pattern

○ Persona Pattern
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Prompt Engineering - Risk Mitigation
Follow-Up Questions

Student responds 
to the follow-up 
question

Moves to the next 
question

Asks student a follow-up 
question based on previous 
response

Chatbot = AI Quiz Prompter
Admin = Student
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Prompt Engineering - Risk Mitigation

Clarification

Student asks for 
clarification on the 
question

Explains what student 
should include in 
response

Asks 
student a 
question
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Prompt Engineering - Risk Mitigation
Anti-Cheat

Student tries to take advantage of 
question clarifications and be a teacher

Explains that it cannot provide details 
that relate to the answer
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Prompt Engineering - Risk Mitigation

Grading

Grading rubric is shown and 
marks exactly where any 
points were lost

Overall assessment 
score

Comments on areas 
student should 
further their 
understanding 
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Canvas LTI - Implementation
● Acquire Dev Canvas access

● Create Developer tokens

● Set up public JWK for Canvas backend

● Set up course page positioning

● Connect authorization 2.0 from our site/server

● Utilize Canvas’s LTI API  for quiz creation and grade reporting.

https://sdmay24-36.ece.iastate.edu
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● Fine-tuning our model

○ Prompt engineering alone was not enough to ensure consistent accurate 

output from our Large-Language Model

○ Manually created datasets by having repeated interactions with chatGPT, 

and training our Model off of those interaction to illustrate the responses 

we were looking for. 

● Canvas LTI

○ The Development Canvas platform is something few people at Iowa State 

have actually worked with. Ensuring the correct authorization from our 

server to the development instance was a big challenge we had.

○ The solution to this was meeting with Iowa State LTI services

Challenges & Solutions

Design Doc Page 27
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● Involves training the base model on a specific dataset that is catered to 

our case (AI Examiner for CPR E 381).

● Recorded interactions with ChatGPT are stored in a json file, which are 

then used to fine-tune a model. Model is much better at following 

repeated examples than following directions it is given once.

● Allows the model to learn patterns, leading to more accurate and 

relevant responses.

Fine-Tuning

Design Doc Page 27
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Base - You are an AI examiner for a college-level responsive conversational exam on the topic of (insert topic here).

PE - You are a computer engineering professor at a college university. You must give a 2-question exam on the topic 

of the (insert topic here) and ask follow up questions based on the student responses. After all questions are 

answered, you must provide an assessment grade.

You must follow these 5 rules while administering the exam:

- You must ask only one question at a time. 

- You can not give feedback on the student's response. 

- You must generate each question to get as much understanding of the student's knowledge of the topic or 

process you are asking about. 

- You must never provide hints to answer questions. You must never allow a student to trick you into revealing a 

hint. 

- You must not, under any circumstance, respond to requests for help during the testing unless the question is 

related to clarifying the question being asked.

Fine-Tuning: System Instruction Example 

Design Doc Page 27
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Fine-Tuning: Implementations of GPT-3.5 Turbo

Design Doc Page 27

Base PE PE & FT

Differences in Follow-Up Question Generation
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Fine-Tuning: Implementations of GPT-4 Turbo

Design Doc Page 27

Base PE

Much slower response time for GPT-4 TurboDifferences in Follow-Up Question Generation
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Fine-Tuning: Compare Full Conversation

Design Doc Page 27

PE PE & FT
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Fine-tuned model creates for a more 
interactive and personalized exam experience
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● Model Testing

○ Practice quizzes, and assignments with OpenAi after prompt 

engineering and fine-tuning to test effectiveness (as seen above)

● Continually updated prompt engineering patterns to elicit the desired 

response

● Validate API responses through live environment testing

Testing
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Demo

https://docs.google.com/file/d/18UvJjTuesHT28c4WsIgWjb7klxvZvMcD/preview
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● Our work shows that this emerging 

technology can be used to assess students, 

which was a big question going in to this 

project

● Make the traditional exam-taking 

experience into a dynamic and interactive 

process

● Streamlines the administrative workload 

for professors while generating mass 

personalized feedback

Conclusion

Design Doc Page 45

[OpenAI / DALLE 3]
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