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This project aims to utilize 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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Conceptual/Visual Sketch

Targeted Users:

● Professors

● Students

What is being designed?

● An interface that allows students to take 

quizzes through ChatGPT

● An interface that will allow professors to 

set quiz parameters (topic, number of 

questions)

What is Unique?

● The unique aspect lies in the integration of 

an AI-driven quiz generation and 

interaction system within Canvas. 
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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
● Allow professor to provide generative AI with lecture slides and other context for 

quiz generation, so the AI can generate applicable questions
● Be able to ask follow-up questions to students depending on their responses to 

get as much information out of them as possible
● Be able to utilize grading rubric to accurately evaluate students and provide them 

with a total grade
● 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
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Access to the developer 

version of Canvas may 

not be available to us for 

the entire duration of 

the project (such as over 

breaks).

Constraints

Tokens for generative AI 

costs money, so we need 

to be careful with how 

we use it.

The server will be 

hosted on Iowa 

State’s internal 

network, so if the 

server would have 

interruptions, we 

would have to rely on 

Iowa State to fix the 

issues.
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● The application will be accessed via a link on a Canvas course page

● The student will be prompted with a series of questions based on the given quiz 
topic

● After the quiz has completed, the conversation and grade will be saved, and 
submitted to Canvas quiz

● The most unique aspect to this application is the utilization of prompt 
engineering to instruct a model how to administer and grade a quiz

Conceptual Final Design
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System 
Design
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Platforms, Technology and Frameworks:

● Next.js

● React.js

● Canvas API

● OpenAI API

● PyTest

● Cypress

● Postman

● Git

HW/SW Platforms, Technology, 
Frameworks, and Standards

Standards:

● WCAG 2.1 Compliance

● Nielsen Norman Group Usability 

Heuristics

● IEEE Standards

○ IEEE 610.12

○ LLM-AAI - Large Language 

Model Application and Agent 

Interface (working group)

● IEEE Code of Ethics

Design Doc Page 12
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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 rapid 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)

● Some known ones

○ Flipped Interaction Pattern

○ Meta Language Creation

○ GamePlay pattern

○ Persona Pattern

Prompt Engineering Patterns

Design Doc Page 15
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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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What were some of the complications in the project?

● Fine-tuning our prompt 

○ Prompt engineering to ensure the conversation stays within the topic and 

class scope

● Standards

○ Since generative AI is rapidly growing, there aren’t too many engineering 

standards yet

● Component Integration

○ Many components to be connected together

Design Complexity
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Design Iterations:

● Artificial Intelligence Program

○ Llama 2

○ OpenAI ChatGPT

■ Better responses based on prompt engineering, easier to implement, 

and better documentation

● Software

○ Chainlit

○ Next.js & React.js

■ More flexibility for interface design and Canvas API integration

● Refine Prompt

○ Fine-Tuning

○ Prompt Engineering

■ Providing a better structure to the conversation

Design Alternatives
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Project Plan - Milestones

● Continuous Refinement of the AI Prompt (Alec, Mac, Johnny)

● Integration with Canvas (Kyle)

○ Finish communication with the development Canvas

● Test with CPRE 381 Students (All)

○ Get students to act as “alpha testers”

● Backend Database (Reese)

○ Storage for student data - conversations, times, scores, etc.

● Wrap Up Design of User Interface (Will)

● Join Modules (All)

○ Connect Canvas, Database, and User Interface

● Test Joint Modules (All)

● Create Documentation for Future (if needed)
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Part 1 (1/15 - 2/23)

Project Timeline

Part 2 (2/26 - 5/3)
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Component / Unit Testing

Unit testing:

● Web Application Testing

● Quiz Generation

● Quiz Taking and Grading

Interface Testing:

● Canvas Screen, Conversation Screen, Test Creation and Constraints screen

● Utilize User-Centered Design, Human-Computer Interaction, and Web 

Content Accessibility Guidelines (WCAG 2.1).

● Tools include automated UI accessibility checks, WCAG compliance guide, 

Nielsen Norman Group's 10 Usability Heuristics

Integration testing:

● Component Testing With Cypress - Student vs Professor

● API Calls - OpenAI and Canvas API

Design Doc Page 34
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Component/ 
Unit Testing

API Testing
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Component/ 
Unit Testing

Quiz 
Generation/
Taking and 
Grading
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Integration/System Level

Regression Testing:
● Ensure AI model's accuracy and effectiveness through constant testing.
● Tools: PyTest for unit testing, Cypress for UI consistency.

System Level Testing Strategy:
● Basic PyTests on Meta Prompt ensuring constraints and directions are 

followed.
● Check response time, overall accuracy, token generation costs.
● Unique situation: Active environment testing in a classroom with quick 

conversational assignments.
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System Level

System Testing- Meta Prompt

Does ChatGPT:

● Follow rules laid out for it

● respond accurately and in a reasonable 

time
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Acceptance Testing:

● Demonstrate Design Requirements:

○ Continuous verification matching results with tests.

○ Document statistics on functional requirements (time to generate 

questions, cost per exam).

○ Real student testing in a computer engineering class for real-time feedback.

ISU Netiquette Compliance:

● Achieved through model management, fine-tuning, and manual testing.

Security Testing:

● Integrated with system-level testing.

● Ensures ChatGPT follows directions and adheres to given constraints.

Acceptance Testing
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Current Status:

● Functioning Chat Window

● Hosted on Server

● Temporary Deployment Strategy for 

Canvas

● Prompt Engineering

Next Semester:

● Complete Canvas Integration

● Optimize Quiz Creation

● Fine-Tuning

● Live Testing with Students

Conclusion

Design Doc Page 45

[OpenAI / DALLE 3]



Thank You



ECpE Senior Design 29

● OpenAI. (2023). ChatGPT (Dec 1 version) [Large language model].
https://chat.openai.com/chat

● White, Jules, et al. “A Prompt Pattern Catalog to Enhance Prompt Engineering 
with Chatgpt.” arXiv.Org, 21 Feb. 2023, arxiv.org/abs/2302.11382. 

● Ekin, Sabit (2023). Prompt Engineering For ChatGPT: A Quick Guide To 
Techniques, Tips, And Best Practices. TechRxiv. Preprint. 
https://doi.org/10.36227/techrxiv.22683919.v2

● KorzynskiP., MazurekG., KrzypkowskaP., & KurasinskiA. (2023). Artificial 
intelligence prompt engineering as a new digital competence: Analysis of 
generative AI technologies such as ChatGPT. Entrepreneurial Business and 
Economics Review, 11(3), 25-37. https://doi.org/10.15678/EBER.2023.110302

Sources

https://chat.openai.com/chat

