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Online learning has become an important part of modern education. Although virtual classes provide flexibility and convenience,
teachers often face difficulty in monitoring whether students are paying attention during the session. Students may switch tabs, minimize the
browser, remain idle, or leave the classroom window while still appearing online. This paper proposes a Live Classroom Monitoring and
Engagement System that continuously observes student activity during an online class. The system uses browser event detection to identify
inactivity, tab switching, browser minimization, and page closure. Whenever such activity is detected, an alert is sent immediately to the
teacher dashboard. The proposed system also maintains attendance records and generates detailed reports after every session. The system is
implemented using PHP, MySQL, HTML, CSS, and JavaScript in an Apache XAMPP environment. Experimental results show that the system
provides accurate monitoring and improves student discipline in online learning obesity risk management.

Online Education, Student Monitoring, Attendance Tracking, Real-Time Alerts, Browser Activity Detection, Virtual Classroom.

The rapid growth of online education has changed the traditional teaching process. Many schools, colleges, and training
centers now conduct classes using virtual platforms. The increase in online learning became even more significant after the
COVID-19 pandemic. Although online classes provide flexibility and reduce travel costs, they also introduce several challenges.

One of the biggest problems in virtual classrooms is the inability of teachers to observe whether students are actively
paying attention. In a physical classroom, teachers can easily identify whether students are listening, writing notes, or becoming
distracted. However, in online classes, students can switch to other browser tabs, use social media, play games, or leave the
computer while still appearing present in the session.

As aresult, traditional attendance systems become ineffective because they only verify whether a student joined the class,
not whether the student remained active. Therefore, there is a need for a system that can continuously monitor student behavior
and immediately inform the teacher whenever a student becomes inactive.

Existing online learning platforms provide features such as video conferencing, screen sharing, and attendance marking.
However, most platforms do not include an effective mechanism to monitor student attention. Students can join the session and
then leave the browser window without being noticed.

The following problems are commonly observed:

« Students switch tabs during class.

+ Students minimize the browser and perform other activities.
« Students remain idle for long periods.

« Teachers do not receive immediate feedback.

+ Attendance records do not represent actual participation.

To solve these issues, a browser-based monitoring system is required.

* To monitor student activity continuously during online classes.
* To detect tab switching, browser minimization, and browser closure.
* To identify inactive students using idle time.
* To provide instant alerts to the teacher dashboard.
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* To maintain automatic attendance records.
* To generate detailed session reports after the class.
* To improve student discipline and classroom engagement.

The proposed system contains four major modules: Teacher Module, Student Module, Monitoring Module, and Database
Module.
A. Teacher Module

The Teacher Module allows teachers to create new sessions, generate session codes, view the list of students, and monitor
activity in real time. Teachers receive instant notifications on their dashboard whenever a student becomes inactive.

B. Student Module
The Student Module allows students to join the classroom using the session code provided by the teacher. Once joined,
the monitoring module begins tracking the student's browser activity automatically.

C. Monitoring Module

The Monitoring Module is responsible for detecting browser activity. JavaScript event listeners such as visibilitychange,
blur, focus, and beforeunload are used. If the student switches tabs or leaves the classroom page, the system immediately sends
the information to the server.

D. Database Module

The Database Module uses MySQL to store student details, session details, attendance records, and alerts. This ensures
that the teacher can review the complete activity history even after the session ends.
Table | provides a comparison of existing monitoring approaches with the proposed system.

Author Platform/Method Feature Limitation
Smith et al. [1] LMS-based Monitoring Attendance only No real-time activity tracking or alerts.
Gupta [2] Browser Event Tab switch detection | No integration with teacher dashboard.
Detection
Lee & Thomas [3] Auto Attendance Join/leave detection Does not track idle behavior or
System inactivity.
Verma [4] PHP/MySQL Session management Lacks real-time monitoring and
Classroom Mgmt engagement analysis.
Proposed System Browser-based Full activity tracking | None (Real-time alerts, attendance, and
Monitoring reports combined)

TABLE I-Comparison of Existing Methods

The working process begins when the teacher creates a new class session. The system generates a unique session code
which is shared with students. Students enter the session code and join the classroom.

After joining, the monitoring module starts observing browser behavior. If the browser remains active, the student is
marked as active. If the student changes tabs, minimizes the browser, or becomes idle for more than one minute, the system
changes the student status to inactive and sends a warning to the teacher dashboard.

When the student returns to the classroom page, the status is automatically updated to active. At the end of the class, the
teacher stops the session and downloads the final attendance and engagement report. The core workflow is summarized below:
Input: Teacher creates session, students join via session code
Output: Real-time activity status and attendance report

1. Teacher creates a new class session

2. System generates a unique session code

3. Students enter the code and join the classroom

4. Monitoring module activates browser event listeners

5. IF student switches tab / minimizes / goes idle (>60s):

6. Change student status to INACTIVE

7. Send alert to teacher dashboard

8. ELSE IF student returns to classroom page:

9. Change student status to ACTIVE

10. On session end: generate attendance and engagement report
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The project is developed using a simple and lightweight technology stack suitable for educational institutions.

A. Frontend
HTML, CSS, and JavaScript are used to create the classroom interface and monitor browser events. The interface is

lightweight and runs in any modern web browser without additional plugins.

B. Backend
PHP is used to process requests, create sessions, manage logins, and generate reports. PHP communicates with the

MySQL database to store and retrieve all session and student data.

C. Database
MySQL stores all data related to students, teachers, sessions, and alerts. The relational structure allows efficient querying
and report generation at the end of each session.

D. Server
Apache server in the XAMPP environment is used for local deployment and testing. This makes the system easy to set

up and run on any standard computer.

E. JavaScript Browser Events

The following browser events are used for real-time monitoring:

» Visibility change — Detects tab switching.

*  blur — Detects loss of browser focus.

» focus — Detects return to the classroom.

» Before unload — Detects page closing.

These technologies are easy to use and suitable for small educational institutions.

Several tests were conducted to evaluate the performance of the proposed system using ten student accounts over multiple
online sessions. Evaluation metrics included detection accuracy and alert response time.

Experiment Description Detection Accuracy
Experiment 1 Student Join Detection 100%
Experiment 2 Tab Switching Detection ~95%
Experiment 3 Idle Detection 93%
Experiment 4 Browser Close Detection 98%

TABLE I1-Experimental Results Summary

Experiment 1 — Student Join Detection: Ten students joined the classroom. The system correctly recorded all students as
present. Attendance accuracy was 100%.

Experiment 2 — Tab Switching Detection: Students switched to another browser tab during the session. The system generated
an alert within 2 to 3 seconds. Detection accuracy was approximately 95%.

Experiment 3 — Idle Detection: Students remained inactive for more than sixty seconds. The system marked them as idle and
displayed a warning on the teacher dashboard. Detection accuracy was 93%.

Experiment 4 — Browser Close Detection: When the browser was closed, the teacher dashboard immediately showed that the
student left the session. Detection accuracy was 98%.

The overall performance shows that the proposed system is reliable and suitable for real-time online classroom
monitoring.

The proposed system offers several advantages over existing solutions:

+ Continuous monitoring of students during live sessions.

+ Automatic attendance tracking without manual intervention.
+ Real-time alerts to teachers for immediate response.

+ Improved student discipline and classroom engagement.

+ Lightweight and easy deployment on standard hardware.

+ Low cost and suitable for educational institutions of all sizes.
« Easy integration with existing classroom websites.
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Although the system works effectively, there are some limitations. The system only monitors browser activity and cannot
confirm whether the student is physically sitting in front of the screen. Slow internet connections may delay alert messages. In
addition, some browser security restrictions may affect event detection in certain environments.

Future versions of the system can include additional features to improve accuracy and usability. Webcam-based face
detection and eye-tracking can confirm whether the student is physically present and attentive. Artificial intelligence can be
applied for deeper attention pattern analysis. The system can also be integrated with online meeting platforms such as Zoom,
Google Meet, and Microsoft Teams. A mobile application version and cloud-based deployment can further improve the
usefulness and reach of the system.

The Live Classroom Monitoring and Engagement System provides an effective solution for improving discipline and
participation in online classes. By combining browser activity detection with attendance tracking and instant alerts, the system
helps teachers understand whether students are actively participating. The system is simple, low cost, and suitable for schools,
colleges, and training institutes. Future improvements can make the system even more accurate and intelligent, further bridging
the gap between physical and virtual classroom experiences.
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