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Introduction to IRSv3
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Goals

Main Goal was to add to Student, Teacher tabs in order
to increase level of user interaction
New capabilities include:
Student review functionalities (for better practice)
Score Prediction based on duration using ML
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Backend Approach - Caching

Do less calculations at

Endpoints Endpoints

runtime

Cache Results —
Increase runtime
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Requires initial run

Multiple Quick Endpoints Then Now
Heavily Parameterized
Simplified Queries




Endpoints

MySql Database

Backend

Database.py
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Information to frontend in a json format

Why? server-client boundaries
Consistency of Output -> Postman and Debugging

Endpoints -> pull from cached information



Review Question Endpoint (Postman Visualization)

/get_review _questions

"3164": {
"answers": {
"answerl": "<latex>2 - j6</latex>",
"answer2": "<latex>2 + j6</latex>",
"answer3": "<latex>6 + j2</latex>",
"answer4": "<latex>3 + j</latex>"

h

"assignment™: "",

"chapter": "1",

"qText": "Find the <a id=\"single_image\" href=\"SPFIRST/SP1Figures/AppA/
Fig_A-14_complexConjgeom.png\" class=\"ITS_question_img\">complex
conjugate</a> of the following: <pre class=\"ITS_Equation\"><latex>2 j (
3 - j )</latex></pre>",

YoTitle®h: %)

"qid": 3164,

"weights": {

"weightl": "100",
"weight2": "@",
"weight3": "@",
"weight4": "@"
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Data Analysis Endpoints (Postman Visualization)

/get_linear_question_ids /get_linear_question /get_histogram_question
s
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Linear Regression Algorithm

Linear Regression QID - 3180
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Linear regression is used to
predict the probability of
getting a question correct
based on duration (time).
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Histograms

Our double-bar histogram shows the number of students who passed and
who failed a question at certain durations

This graph will show how long it takes most students to get a question correct
It will also show how that compares with the number of students who got the
question wrong S——
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Frontend Structure

Utilizing React Components

Separating tabs
Distributing functionality as
much as possible

Each file represents one
function

Utility Components

Main Components
Selector.js
CheckBox.js s
- MainPanel js :
Histogramjs «—— ’ \

A =
!J | hercs up"';% StudentGraph.js

(T i ) ,T % ) ( \ ClusterGraph.js
eacherDuration eacherScore . .
Graph.js Graph.js BErEHI e
ClusterScore ClusterDuration
3 Graph.js | Graphjs W
LinRegGraph.js 7 )
» ‘élusterDifﬁculty ,1 ClusterBoth
‘ Graph.js | Graphjs
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Frontend Part 1. Linear Regression Interface

Linear Regression Graphs

Linear Regression Graph for Question ID:3180
Question Question
1022 3180

Question
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Frontend Part 2. Question Duration Histogram

Distribution of Question Durations

Question Question Question - :
Duration Histogram Graph for Question ID:3180 @ Failed
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Frontend Part 3. Student Review
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Angle of -3+j4, 25

Sorting Questions by
Chapter/Assignment —

I n d iVi d u a l q u esti O n When z= —3+j42 = —3 + j4, determine its angle in radians.
reV i e W < 126.87 5 2214 0.927 -0.927 >

Submit
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Progression

Frontend: Created Linear
Regression graphs in the
frontend. Back|

Began creating distributions of
question durations in the

Frontend: Linked frontend review
questions with endpoint.

Formed teams, familiarized with
the project structure and

database. Setup application Backend: Review question backend.
across all machines endpoint completed
November
September October
September October November

Frontend: Finalized page
Frontend: Began creating structure structure and review questions Frontend: Added histograms of

for review questions. Backend: Caching linear question durations.

Backend: Parsing questions for regression data Backend: Fixed database
review, began creating review endpoint linkage, created admin
question table. endpoint times
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Conclusion

Added review questions
endpoint to allow for student
review

Added linear regression
graphs for duration and
score predictions

Added histograms with
distributions of question
durations

Challenges

Formula formatting with
various libraries

Plotting large amounts of
data quickly

Determining valid questions
to add to review

Logistic Regression for the
dataset didn’t work with just
duration and score
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Future Implementations

Deploy on Server (ex. AWS hosting)

Add more machine learning/data analysis to produce
better predictions (such as revisiting Logistic Regression)

Track student profiles and data from answering review
guestions
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Future Improvements

Increase Speed of Linear Regression
Graphing

Add Authentication System for students,
teachers and admins

Breakdown data by students aWS open
Update with live database = source
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Visualize on
the Application!



Questions?



