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Project Overview
e Create an interactive application for CPRE 2880

students to better understand the Concepts Which of these appliances/products use an embedded-processor?
o HWs and quizzes

Drag from here: Construct your solution here: @ ‘
o Randomized questions and autograding
o  Use emulation tools to simulate \ Roousticguitar
microcontrollers [ Basketball

o  Potentially have an emulated Cybot robot
interface

Calculator

Printer

Screwdriver

® PrairieLearn framework to host the application

Shovel

e Utilize Python, JavaScript, C and other
programming languages

Vending machine

. JL  JL L L JL L L )

Washing machine

® Hope to inspire other professors to build
similar interactive tools for their Students Additional attempts available with new variants @




Problem Statement

Students don’t get enough practice of concepts
o Little feedback on Canvas HW submissions

e Not always availability to practice programming on
the microcontroller in the lab

e Limited time to meet with Professor and TAs
o Lab, class, office hours

Limited capabilities with Canvas platform
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Server:
e Contains several security measures
o  Firewall, NGINX, and SSH security

e Connections allowed through ports 22 (SSH), 80
(HTTP), and 443 (HTTPS) only

e Network traffic gets encrypted when going to
PrairieLearn container

e Houses several autograder containers for
simultaneous question grading
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Detailed Design and Visuals (2) -

PrairieLearn:

Allows users to create online courses with question sets,
automatic grading and feedback, and gradebook integration e

e Authentication for ISU students and professors

® Instructors can create courses with specific instances for each e
semester i {1 i [ i

e Students are provided with an interface that makes it easy to
learn and engage with the questions

® Info.json handles question configuration s

Professors

e Server.py handles question generation and randomization \

Canvas ‘
API

e (Question.html handles the Ul of questions

Canvas Microsoft Authentication




Functionality

P ——

Which of these appliances/products use an embedded-processor?

Drag from here:

ATM

Acoustic guitar

Construct your solution here: @

Car

Parking meter

Baseball

e Course instance will be reachable from Canvas

e  Our project will be interactive and user friendly

e Questions will be randomized for every student

o  Students can get additional randomized
instances of questions for more practice

e Students will answer questions in a variety of formats
o  Multiple choice, matching, writing code, etc.
®  Most questions will be autograded for instant feedback

o  Professors and TAs can give additional feedback
as well

e Grades will auto populate in the Canvas gradebook

Washing machine ‘

Board game

Shovel

Try a new variant
Correct answer

Correct answer (in any order):

[ ATM

Parking meter

‘ Washing machine ‘

Car

Incorrect Blocks (these blocks should not be
included in your solution):

[ Acoustic guitar

Baseball

[ |

‘ Shovel

Assessment overview

Total points: 0740

Score: [ ox ]
Submission status:
Best submission:  ([75%
History: 00
Total points: 0/5

Auto-graded question

—
Next question
@ Personal Notes

No attached notes

Add text note &
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Technology Considerations

e Virtual Machines

e Git, Gitlab

ETG-issued

& GitLab

Personal VMs for development

Ubuntu 22.04

Version control

Repo attaches to server

Ubuntu




Areas of Concern and Development

e lLegacy project: in development but doesn’t fit user
needs yet

® Areas of concern
o  Visual cohesiveness
o  Adequate questions
m Complex, engaging coded elements

o ISU authentication integration

o  Security




Conclusion

Detailed understanding of project is crucial to implementation
e Our project is almost all software-based

o Many individual code pieces to have work together

o Different coding languages

e Through knowing our design’s intricacies, we can plan development better
and prevent errors
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