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Problem Statement

The SmartClass project aims to address the challenge of student engagement in large 
classrooms. Instructors often struggle to facilitate active participation, as students 
(especially the ones seated farther back) find it difficult to ask questions or contribute to 
class discussions. Traditional methods like verbal Q&A sessions or raising hands can be 
inefficient in large settings.
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What is SmartClass?
What are we creating?

● An interactive classroom platform that connects 
students and teachers

● Real-time polling and Q&A system for immediate 
feedback

● Interactive lectures activities to ensure student 
engagement

● Discussion space that persists beyond class time
● Analytics dashboard for tracking student 

engagement
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Who are our intended users?
● Students

○ Shy - Doesn’t like to ask questions
○ Confused - Professor went too fast through content

● Professors
○ Large classroom
○ Wants to make lectures engaging
○ Wants feedback
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Development Style
● Agile Workflow 

○ Weekly faculty advisor meetings
○ Weekly meeting with all team members
○ Decided what needed to be implemented & what needed change

● Sprint Work Week  
○ 1 week long sprints
○ Utilized GitLab issues for organization

● Collaborative Environment
○ All ideas valued and considered
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SmartClass
Design
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Initial Mockups
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Changes in Development
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Frontend
● React JS 

○ Component-based architecture 
○ Reduces redundancy through reusable UI elements 
○ Enables dynamic, highly interactive pages 
○ Supports real-time updates such as quiz notifications 
○ Persistent navigation bar across all pages 
○ Login required to access class content
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Backend
● Java & Spring Boot

○ Our backend code is written in Java.
○ Spring Boot for its web development features, security, 

authentication, and automated tests.
○ We utilize Maven for managing dependencies.

● MySQL
○ We use a MySQL server hosted on our own dedicated server.
○ MySQL allows us to appropriately design complex relationships 

and perform difficult queries.
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CI/CD 
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● GitLab CI/CD
○ Autonomous deployment
○ Utilizes YAML file to run scripts
○ The deployment script follows these actions



sddec25-10

Design

Anonymous Question 
Submission

Course Creation 
and Management

Live Polling and 
Questions

Class Material 
Distribution

Student Participation 
Tracking

In-Class Discussion 
Forum
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Compatibility 
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Management Features
● Create Account
● Log in

○ Account info page 
● Create a Class
● Join a class
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Classroom Features
● Announcements
● Quizzes
● Materials
● View their Students
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Features
● Discussion forums
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Features
● Live chat
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Future Development
● AWS integration
● Support more file types
● Expand to multiple universities
● Commercial Product

19



sddec25-10

Non-Functional Requirements
● Performance

○ UI should be responsive and consistent
● Reliability

○ Data should have backups
○ Servers should be capable of operating under expected load

● Scalability
○ Database should be uncomplicated, clean and consistent 

relationships
○ Code base should be well documented and easy to understand

● Compatibility
○ Ensure our web application functions properly on all OS and 

browsers.
○ Drop support for older & known-to-be vulnerable browsers to ensure 

security and modern feature functionality. 
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Testing/Security
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Unit Testing
● Frontend

○ React Testing 
Library

○ Jest

● Backend
○ JUnit with Mockito
○ Focus on service 

and business logic
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Integration Testing

● Frontend
○ API integration simulated 

with fetch-based test 
mocks.

○ Planned E2E validation 
with Playwright
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● Backend
○ Postman for manual API 

validation
○ JUnit + MockMvc for 

automated tests
○ CI/CD pipeline runs tests 

on every push (GitLab)
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Security Measures
Authentication & 
Access Control

● Passwords 
encrypted with 
BCrypt 

● Role-based access 
controls (Student, 
TA, Instructor
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Data 
Protection

● CORS configured to 
block unauthorized 
origins

● Input validated via 
DTOs

● Only required data 
exposed in 
responses

Backend 
SafeGuards

● Secured with Spring 
Security filters

● API endpoints require 
valid token

● Permission checks on 
class/forum access
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Classroom Testing
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Classroom Testing

● Load Test - Test actual lecture setting
○ 70 concurrent users all uploading images.
○ Average incoming network traffic: 12.3MBit/s
○ Peak incoming network traffic: 220.31MBit/s

● UI Load Testing - Ensure website is fast & responsive

● Browser-Based Load Testing - Ensure website works on different 
browsers



sddec25-10

Classroom Testing - Results
Ease Of Use

95% complemented 
SmartClass’ ease of use.

Feedback
- Improve Forum Design
- Mobile Design
- Self-Signed HTTPS

Future Use
80% would prefer SmartClass 
over competitors in the 
future.

Feedback:
Improvements

- Mobile design 
optimized.

- Need for text 
eliminated.
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Future Plans With 
Feedback In Mind

- Move to AWS EC2.
- Get an actual HTTPS 

certification.

Sign Up
95% had an easy sign-up 
experience.

Intuitive
88% complemented how 
intuitive SmartClass was.

Anonymity
80% appreciated the 
anonymity features provided 
by SmartClass.
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Conclusion
SmartClass
Interactive Learning Tool

Design
- React
- Spring Boot
- MySQL

Future
- Solve minor bugs
- Move to AWS
- Support other 

institutions
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