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— A survey tool

Wheo?

— Students

Why?

— Visualize growth




The problem

The previous implementation...

Limited insight into student growth

Flawed survey design

Missing key features

Inadequate security

Demographics

Your email address

Your NetlD

What is your age?

Please indicate your degree of confidence you have in your ability to successfully perform each behavior.
Your strength will be rated on a 100-point scale ranging from 0 (no confidence) to 100 (complete
confidence) for each of the following items.

Identify areas of needed
research, based on reading
the literature

Generates researchable
questions

Organize your proposed
research ideas in writing

Develop a logical rationale
for your particular research
idea

Synthesize current literature

Present your research idea
orally or in a written form to
an advisor or group

Discuss research ideas with
peers

Choose and appropriate
research design

Evaluate journal articles in
terms of the theoretical
approach, experimental
design and data analysis
techniques
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Our solution

Strengthen all aspects of the application:

e Enhanced Ul for all user types

PROGRAM

e Survey upgrades COORDINATOR

e Improved overall functionality

e Implemented security measures

ADMINISTRATOR



What is the MySTEMGrowth
Application?

An undergraduate research
survey tool

|
e Allows students to visualize their g - M - ‘

growth overtime

Take Survey View Results Time Passes

o Community Engagement

o STEM Career Expectations
o STEM Interest ‘ .’ ‘
o  STEM Self-Efficacy

o Research OQutcome Retake Survey Compare Results Learn & Grow!

Expectations

o Research Self-Efficacy



MySTEMGrowth Profile

Export to PDF

Primary Result: Dec 22, 2025 v Comparison Result: | Aug 18, 2025 v|

Show scores

Legend

@ Diameter and vertical position of a circle = profile value
Diameter of dashed circle = max value

Research Outcome Expectations Research Self Efficacy
®

How important helping your community Your interest in STEM-related Your confidence in STEM-related How participation in STEM benefits How research activities benefit your ‘Your confidence in research-related
is to you. activities. tasks. your future STEM major. tasks.




User Types

Students

Join programs

MyS " EMGrowth 2 Dshocard S Setinge SRS Hov Sign Out

Take surveys

My Programs

View & compare results

Access program
resources

Edit account information



User Types

EMGrowth Abost  Dashboard  Seftings

Manage Programs [

Summer Scholars Program

Students
0Enrolied

Latest Survey Status

0 Surveys Completed - Last Updated N/A
Program Term

Summer (05/1772025 - 08/132026)
Pending Tasks

0 Pending Tasks

Resources

2 Resources

[ Ada resource

Manage Resources

Accommodations.
‘Accommodations at lowa State Uriversity

ips:fisas dso lastate edu/

Help

Hello, Program Coordinator

Research Immersion Program

Students
0Enrolled

Latest Survey Status

0 Surveys Completed - Last Updated N/A
Program Term

Fall (0812372026 - 12/10/2026)

Pending Tasks

0 Pending Tasks.

Resources

0 Resources

[ vewrrooun | R

Student Health
Student Health atlowa State University
hitpsyicyclonehealth iastate.edu/

- Tl

Research Development Program

Students
0Enolled

Latest Survey Status

0 Surveys Completed - Last Updated N/A
Program Term

Fal (0812372026 - 1211072026)

Pending Tasks.

0Pending Tasks

Resources

0Resources

Mental Health
Mental Healt at lowa State Universty

hitps /v wellbeing iastate. edulcare-esources

Program
Coordinators

Manage programs

Active v

(@)

Add/remove
students

Share surveys
Manage student
survey progress
Export results
Generate program
codes

Add program resources

Create to-do lists



User Types

Administrators

MyS " EMGrowth 4 ZO0 ASSign Pl'l:lgl'al'l'l
MySTEMGrowth Admin Dashboard c oor l:l I nators

Generate Access Code

Modify survey

Add/remove students
[(from any program]

View results [from any
program]

Export results

Delete programs




User Types

Researcher

MyS " EMGrowth About Dashboard Settings Help

e Export data

Welcome!

This is your researcher dashboard. Here you can view number of surveys O AI'I' d a t a e xp o rt e d
completed, and export anonymized data for your research. i s a n o n y m o u s

Survey Results
Number of surveys completed: 53

Results used in
research

Export



Design Decisions

Functional Requirements

e Expanded platform
functionality

e Enhanced survey design
e Implemented

program-wide process
tracking

Non-Functional
Requirements

e Mobile responsive
design

e Secure data handling

e Robust system security

Software Approach

e Role-based system
architecture

° Cloud-based
infrastructure

° Secure authentication &
session management



System Workflow

MySTEMGrowth Survey Tool Architecture

Frontend

Next.js, Chakra Ul, responsive pages

Purpose

Produces the user interface for all roles.
Collects survey answers and account input.
Displays graphs, dashboards, resources,

program views, and survey results.

Key App Areas 4' =/~ig

results
Login Create Account
Survey Results

Student Programs PC Dashboard

requests and input

Backend

Express API, middleware, services

Purpose

Acts as the main logic layer for the system.
Processes survey submissions and scores.
Controls authentication, authorization,

validation, and data movement.

Main Responsibilities
Auth Middleware RBAC
Survey Scoring

API| Endpoints

Access Codes Program Data

queias

saved data

Cloud

Hosting, database, backup, recovery

Purpose

Hosts the deployed application and API.
Stores user data, program records,
survey responses, and generated results.

Supports uptime, recovery, and growth.

Cloud Data
Users Programs
Resources

Survey Results

Backups MySQL Storage




Cloud Migration

Risks

° Maintaining user
data

° Ease of scalability

Security Improvements

° Password changes

° Middleware
implementation

Result Handling

e  Anonymizing results

° Keeping previous
data




Cloud Migration

Switching from AWS to Digital Ocean —

e Simple and user friendly interface e

Application Load Balancer
(Backend)

Express js (APl Server)

e Affordable pricing without e Y
sacrificing functionality o

Private Mirrored
|

GitLab CI/CD l

e Fast deployment vty




o N

MES_EMGrowth gbout Home Sign Out
-

Welcome, Test PC

Select program v

U I U p d a t E s —

or

Create New Program

e Improved all user's dashboards

[/

MyS " EMGrowth

Hello, Program Coordinator

e Added multiple new features anage Programs (3

Summer Scholars Program

Students
0Enrolled

Latest Survey Status

ploted » Last Updated NIA

Resources

e Ensured navigation was clear and
chronological =

Manage Resources

Accommodations This is a final test Dr. Rover
Accommodations at lowa State University hi a
hitps:isas.dso.astate.edu/ something for final test

m s Delet



Security
Enhancements

e Implemented middleware
e Added cookies and tokens

e Enabled password hashing

Server-Side Request
Forgery (SSRF)

e Enforced stronger password
requirements



Mobile
Functionality

Responsive layouts across screen
sizes

Touch-friendly navigation and
controls

4:41 PM R

MyS | EMGrowth

For each task listed below, please indicate
how confident you are that you could
successfully complete it - assuming you
were motivated to make your best effort

Complete the math requirements for most
science, agriculture, or engineering majors

No Confidence Complete Confidence

Complete the chemistry requirements for most
science, agriculture, or engineering majors

No Confidence Complete Confidence

& mystemgrowth.com

0l




Survey
Improvements

e Recalculated data for improved
accuracy

e Added numerical result
comparisons

e Implemented progress saving

Step30f8

Survey:

About Dashboard

Home

Survey

Settings

Now, please indicate your degree of interest in doing each of the following activities, Use the scale below to show how

interested you are in each activity.

Solving practical math problems
Strongly Dislike

Reading articles or books about engineering
issues Strongly Dislike

Solving computer software problems
Strongly Dislike

A Please answer this question before submitting.

Working on a project involving engineering
principles Strongly Dislike

Solving complicated technical problems
Strongly Dislike

Leaming new computer applications
Strongly Dislike

Working on a project involving scientific concepts

Strongly Dislike

Previous

Dislike

Dislike

Dislike

Dislike

L ]
Dislike

Dislike

Dislike

Indifferent

Indifferent

Indifferent

Indifferent

Indifferent

Indifferent

Indifferent

Strongly Like

Strongly Like

Strongly Like

Strongly Like

Strongly Like

Strongly Like

Strongly Like




System Diagram

MySTEMGrowth System Diagram

browser interaction

Frontend Authentication and Authorization Cloud and Database
Next.js App Router + Chakra Ul Hosted app, API, MySQL storage, backups

JWT is stored in the HTTP-only authToken cookie.
Pages and Workflows Stored Data
Frontend and backend enforce role-based access control.

Login / Account Student Programs Users Programs

verified requests

Survey Results API calls Survey Results Resources

PC Dashboard Admin Dashboard Backend API Tasks Codes

Express app, routers, controllers, services
Frontend State Reliability

AuthProvider stores current user role. Centralized storage supports multiple users.
Next middleware protects role pages. L Brogeam Backups and recovery reduce data loss risk.
localStorage tracks selected program. Questions Links Cloud hosting keeps the app accessible remotely.
apiFetch sends requests with cookies.

JSON responses return to the frontend for dashboards, survey pages, and results graphs

System Flow: Users — Frontend — Auth/RBAC — Backend APl — Cloud Database — Frontend Results




Increme

Define

e Establish client
requirements

e Allocate tasks

al Testy(g

Design

e Create system
diagrams

e Map
component
interactions

e Code

implementation

Test

e Identify &
resolve issues

e Verify
Functionality

e Confirm
integration
with existing
features



User Testing

e Constant feedback from clients,
administrators, & coordinators

e Instructions for students to walk through the
application

Student User Testing

B 2 3 4 B>
100.00% S =

75.00%
50.00%

25.00%

0.00%
Overall Approval Appearance Approval Efficiency Approval Functionality Approval

MySTEMGrowth User Testing Survey

Section 1: Appearance (Ul/UX)

The website's overall design is visually appealing.

Strongly Disagree -/

w

The page layout is clear and easy to follow.

Strongly Disagree 9, 2

Text is easy to read

Strongly Disagree -/ O

Buttons are easy to see and understand

Strongly Disagree O 9

Strongly Agree

Strongly Agree

Strongly Agree

Strongly Agree



Future Implications LEARN,
What's Next? GRow

1 Summer Programs

o0 =

][nSPII‘E E Multi-Institutional
3 Supports Research



Thank you

Ask us questions!
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