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Abstract: In educational institutions, managing student attendance and curriculum activities manually is 

time-consuming, error-prone, and inefficient. Traditional systems often fail to provide real-time insights 

into student participation, academic progress, and curriculum execution. The Smart Curriculum Activity 

& Attendance App aims to digitize and automate attendance tracking and curriculum activity 

management using modern mobile and web technologies. The proposed system enables teachers to 

record attendance digitally, assign curriculum-based activities, track student participation, and generate 

analytical reports. Students can view attendance status, upcoming activities, and academic updates 

through a user-friendly interface. The system improves transparency, reduces paperwork, and enhances 

overall academic monitoring efficiency. 
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I. INTRODUCTION 

In today’s fast-growing digital world, educational institutions are continuously adopting technology to improve their 

academic processes and management systems. One of the most important yet commonly neglected areas is attendance 

tracking and curriculum activity management. In many schools and colleges, attendance is still recorded manually 

using registers or basic systems, which leads to various issues such as human errors, time consumption, data loss, and 

difficulty in maintaining long-term records. Similarly, curriculum activities like assignments, class participation, and 

academic updates are often not properly tracked or managed in a centralized system. 

Manual methods create challenges for both teachers and students. Teachers have to spend extra time marking 

attendance and maintaining records, which reduces their productive teaching time. On the other hand, students and 

parents do not get real-time information about attendance or academic activities, leading to poor communication and 

lack of transparency. In addition, generating reports or analyzing student performance becomes a complex and time-

consuming task when data is not digitized.  

With the advancement of modern technologies such as mobile applications, cloud computing, and basic machine 

learning, it is now possible to design smart and efficient systems that can automate these processes. Digital solutions 

can store large amounts of data securely, provide real-time updates, and generate instant reports. These systems not 

only reduce manual effort but also improve accuracy, efficiency, and accessibility. 

The Smart Curriculum Activity & Attendance App is proposed as a solution to overcome these problems. This system 

is designed to provide a single platform where attendance and curriculum activities can be managed together. Teachers 

can easily mark attendance, update academic activities, and monitor student performance through a user-friendly 

interface. Students can log in to view their attendance records, track their activities, and stay updated with academic 

information. 

The application also ensures secure data storage and role-based access, allowing only authorized users to access 

specific information. By integrating attendance and curriculum tracking in one system, the app reduces redundancy and 

improves overall academic management. It can be accessed through web or mobile devices, making it convenient for 

users anytime and anywhere. 
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,Additionally, the system can generate automatic reports such as daily, weekly, and monthly attendance summaries, 

which help teachers and management in better decision-making. It can also send notifications or alerts to students 

regarding low attendance or important academic updates. The use of a centralized database ensures that all records are 

stored safely and can be retrieved easily whenever required. 

To overcome these challenges, this research proposes a Smart Curriculum Activity & Attendance App that integrates 

attendance tracking and curriculum activity monitoring into a single platform. The system allows teachers to mark 

attendance, update academic activities, and generate reports through a simple interface. Students can log in to view 

their attendance and activity records anytime. 

To address these issues, this research proposes a Smart Curriculum Activity & Attendance App, which integrates 

attendance management and curriculum activity tracking into a single digital platform. The system is designed to be 

simple, efficient, and cost-effective, making it suitable for schools and colleges. Teachers can easily mark attendance, 

update activities, and generate reports, while students can access their records anytime through a mobile or web 

interface.. 

The proposed system leverages modern technologies such as cloud-based storage and secure authentication to ensure 

data safety and accessibility. It also provides real-time updates and automated reporting features, which help in better 

monitoring and analysis of student performance. By combining multiple functionalities into one platform, the system 

reduces redundancy and enhances overall academic management. 

Furthermore, the system is designed with scalability in mind, allowing future enhancements such as AI-based 

performance analysis, predictive attendance monitoring, and integration with other educational tools. This makes it a 

future-ready solution aligned with the concept of smart education and digital transformation in learning environments. 

 

II. MATERIALS AND METHOD 

1. Materials 

• Hardware: 

Smartphones or tablets (Android/iOS) for teachers and students 

Desktop or laptop for admin dashboard access 

Server (cloud-based or on-premises) for data storage and processing 

 

• Software & Tools: 

Mobile app development framework (e.g., Flutter, React Small).  

Backend framework (e.g., Node.js, Django)  

Database system (e.g., MySQL, Firebase)  

API integration tools for real-time data sync 

Attendance tracking technology (QR code scanner, NFC, or GPS) 

 

• Network Requirements: 

Stable internet connection (Wi-Fi or mobile data) Secure hosting with SSL encryption 

 

2. Method 

• Requirement Analysis 

Gather functional requirements from educators, students, and administrators. 

Define features: curriculum scheduling, activity tracking, attendance logging, and reporting. 

• System Design 

Create UI/UX wireframes for mobile and web interfaces. 
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Figure 2. Samples of the dataset 

 
Design database schema for storing user profiles, curriculum data, and attendance records. 

2. Development 

Implement mobile app for teachers and students. 

Develop admin dashboard for curriculum management and analytics. 

Integrate attendance tracking via QR code/NFC/GPS. 

3. Testing 

Conduct unit testing for individual modules. 

Perform integration testing to ensure smooth data flow between app and server. 

Carry out user acceptance testing with a pilot group. 

4. Deployment 

Host backend on a secure cloud server. 

Publish mobile app to Google Play Store / Apple App Store. 

5. Maintenance & Updates 

Monitor system performance and fix bugs. 

Release periodic updates for feature enhancements and security patches. 

 

1. The Core Engine: CrossViT-Classroom 

The paper proposes a dual-branch architecture (Large and Native) 

In your app, this creates a system that can "see the forest and  

• L-Branch (The "Forest"): Uses larger "patches" to capture the global context of the room. 

o App Use: Detects the overall classroom state (e.g., Is a teacher present? Is it a group activity or a quiet study period?). 

• S-Branch (The "Trees"): Uses smaller "patches" for fine-grained details. 

o App Use: Identifies individual faces for attendance and detects subtle student behaviors (e.g., sleeping, hand-raising, 

or using a phone). 

• Cross-Attention Fusion: 

o App Use: This allows the app to understand that a student is "not paying attention" because the global context shows 

a lecture is happening, or "collaborating" because the global context shows a group activity. 

  

2. Technical Preprocessing Pipeline Gemini said 

This is a brilliant use case. You are essentially taking a high-end medical diagnostic architecture (CrossViT) and 

applying its "dual-vision" logic to a classroom setting. 
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Based on the research paper you provided, here is how every technical detail translates into a Smart Curriculum 

Activity and Attendance App: 

1. The Core Engine: CrossViT-Classroom 

The paper proposes a dual-branch architecture (Large and Small). In your app, this creates a system that can "see the 

forest and the trees." 

L-Branch (The "Forest"): Uses larger "patches" to capture the global context of the room. 

App Use: Detects the overall classroom state (e.g., Is a teacher present? Is it a group activity or a quiet study period?). 

S-Branch (The "Trees"): Uses smaller "patches" for fine-grained details. 

App Use: Identifies individual faces for attendance and detects subtle student behaviors (e.g., sleeping, hand-raising, or 

using a phone). 

Cross-Attention Fusion: 

App Use: This allows the app to understand that 

Data Preprocessing 

During the preprocessing stage of the Smart Curriculum Activity and Attendance App, the collected data (student 

records, attendance logs, and curriculum activities) is prepared to ensure accuracy and consistency. 

• First, raw data is collected from multiple sources such as manual entry, sensors (RFID/biometric), or app inputs. 

• Missing or inconsistent values (e.g., absent entries, duplicate records) are cleaned using data cleaning techniques. 

• Data is then standardized into a structured format (tables like Student_ID, Date, Attendance_Status,  Activity_Type). 

o Categorical  values  (Present/Absent)  → Converted to numerical (1/0) 

• Data normalization is applied where needed (e.g., activity scores scaled between 0 and 1). 

• Dataset is shuffled to avoid bias during model training. 

• If imbalance exists (e.g., more “Present” than “Absent”), techniques like SMOTE (Synthetic Minority Over-sampling 

Technique) are used: 

���� = �� + � × (�� − ��) 

• Finally, data is split into: 

o Training Set (70%) 

o Validation Set (15%) 

o Test Set (15%) 

This preprocessing ensures the system performs efficiently and accurately in real-time a student is "not paying 

attention" because the global context shows a lecture is happening, or "collaborating" because the global context shows 

a group activity. 

  

2. Technical Preprocessing Pipeline 

Your app should mirror the paper's "Data Preprocessing" section to ensure high accuracy in messy classroom 

environments: 

 

3. Curriculum & Activity Features 

Using the Result & Analysis logic from the paper, your app can provide these specific insights: 

A. Intelligent Attendance (The "ViT" Advantage) 

The paper proves ViT (Vision Transformer) has 99.41% accuracy compared to older models. 

Feature: "Passive Attendance." Instead of scanning QR codes, a single photo of the room marks everyone present. 

Anti-Proxy: Because ViT looks at the global context (long-range connections), it can detect if a "face" is actually a 

photo on a screen or a physical person in a seat. 

B. Activity Engagement Reports 

Using the Precision/Recall/F-score metrics mentioned in Table II: 

Precision: Ensures that when the app says a class was "High Engagement," it truly was. 
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Recall: Ensures the app doesn't miss "Quiet Engagement" (students focused on books). 

Outcome: Generates a "Curriculum Impact Score" for teachers to see which lessons actually kept students interested. 

• Encoding techniques are applied: 

 

3. Your app should mirror the paper's "Data Preprocessing" section to ensure high accuracy in messy 

classroom: 

 Research Step Application in Your App 

Uniform Resolution 

(256x256) 

Standardizes photos from different student/teacher phones so the AI always 

sees the same "size" world. 

 

Gaussian Blurring 

Smooths out background "noise" (like posters on walls or messy desks) so the 

AI focuses only on people. 

BGR  to  RGB 

Conversion 

Ensures the colors captured by the phone camera match what the Deep 

Learning model was trained on. 

Normalization [0, 1] Prevents "lighting bias"—so the app works equally well in a bright sunlit room 

or a dim lecture hall. 

SMOTE 

(Oversampling) 

Crucial: Use this to train the app on "rare events" (like a student being injured 

or a specific rare curriculum activity) where you don't have many photos. 

 

Proposed Model 

In this study, we propose a Smart AI-Based Curriculum and Attendance Management System that integrates machine 

learning for automation, prediction, and analysis. 

1) System Architecture 

The system consists of the following modules: 

• Attendance Monitoring Module 

• Uses: 

o RFID / Face Recognition / Manual Input 

• Captures real-time attendance 

• Stores data in a centralized database 

• Curriculum Activity Tracking Module 

• Tracks: 

o Assignments 

o Practical work 

o Exams 

o Participation 

• Generates performance metrics 

• Prediction Module (AI-Based) 

• Uses Machine Learning models such as: 

o Logistic Regression 

o Decision Trees 

o Random Forest 

• Predicts: 

o Student performance 

o Risk of low attendance 

o Academic progress 
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Model Working 

Let: 

• �= input features (attendance, marks, activity score) 

• �= predicted output (performance level) 

Prediction Function: 

� = �(�) 

Feature Fusion (Multi-Input Learning) 

Different types of data are combined: 

• Attendance Data 

• Academic Scores 

• Activity Participation 

Fusion Equation: 

� = �(�1, �2, �3) 

Where:   

• �1= attendance   

• �2= marks 

• �3= activity score 

 

Fine-Tuning 

• Learning rate: 1 × 10−3 

• Batch size: 32 

• Dropout: 0.5 (to prevent overfitting) 

• Early stopping used after 5 epochs 

• Data augmentation: 

o Random noise addition 

o Synthetic data generation 

 

III. RESULT AND ANALYSIS 

The system was evaluated using multiple machine learning models. 

Table I: Model Performance : 

 
  

Analysis 

• Decision Tree shows slight overfitting 

• Random Forest improves stability 

• Proposed model shows: 

o High accuracy 

o Strong generalization 

o Consistent performance 
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Table II: Classification Report 

 
Explanation :  

• Precision → Accuracy of predictions 

• Recall → Ability to detect all cases 

• F1-score → Balance between precision & recall 

Proposed model performs best in all metrics. 

 

Confusion Matrix Analysis 

• High True Positives (correct attendance prediction) 

• Low False Negatives (missed students reduced) 

• Balanced predictions across all categories 

Table III: Comparison with Existing Work 

 
  

A. Discussion 

Traditional systems: 

• Manual → time-consuming 

• RFID → hardware dependent 

• Face recognition → expensive & complex 

 

Our system advantages: 

• Combines attendance + curriculum tracking 

• Uses AI for prediction 

• Scalable and cost-effective 

• Works in real-time 

 

V. CONCLUSION 

The Smart Curriculum Activity and Attendance App provides an intelligent and automated solution for managing 

student attendance and academic activities. 

• Improves accuracy and efficiency 

• Reduces manual workload 

• Provides predictive insights using AI 

• Enhances student performance monitoring 
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The proposed system achieved high accuracy and demonstrated strong generalization across datasets. 

 

Future Scope 

• Integration with mobile apps 

• AI-based personalized learning 

• Cloud-based deployment 

• Real-time analytics dashboard 

 

Security & Privacy Layer : 

Since your app handles student data, adding security makes your project look professional. 

Add this: 

• Data Encryption 

o Store passwords using hashing (e.g., SHA-256) 

• Authentication System 

o Login with role-based access: 

� Admin 

� Teacher 

� Student 

• Access Control 

o Students → view only their data 

  

Role-Based Dashboard System : 

Most projects miss this — but it’s very practical. 

Separate dashboards: 

Admin Dashboard 

Manage users 

View overall analytics 

Teacher Dashboard 

Mark attendance 

Upload marks 

Student Dashboard 

View attendance 

Track performance 

 

Alert & Notification System : 

This makes your system “smart” instead of just “digital”. 

Add: 

Low attendance warning Assignment deadline reminders Performance alerts 

Example: 

“Automated notification system sends alerts to students when attendance falls below 75%.” 

 

Data Visualization (Charts & Graphs): 

Teachers LOVE this in projects. Add: 

Attendance graph Performance trend Subject-wise marks chart Tools: 

Matplotlib / Chart.js 
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Cloud Integration (Modern Feature) : 

Makes your project industry-level. Store data on: 

Firebase / AWS Access from anywhere Add: 

“Cloud-based storage ensures scalability and remote 

accessibility.” 

 

API-Based Architecture : 

Very advanced point (great for viva) Backend communicates using APIs Example: 

/mark_attendance 

/get_student_data 

 

Real-Time Processing : 

Improves system value Instant attendance update Live dashboard 

Add: 

“Real-time data processing ensures immediate updates and accurate monitoring. 

  

CONCLUSION : 

The Smart Curriculum Activity and Attendance App presents an efficient, intelligent, and scalable solution to modern 

challenges in academic management systems. Traditional attendance and curriculum tracking methods are often 

manual, time-consuming, error-prone, and lack analytical capabilities. This proposed system successfully addresses 

these limitations by integrating automation, data preprocessing, and machine learning techniques into a unified 

platform. In conclusion, the Smart Curriculum Activity and Attendance App serves as a comprehensive and intelligent 

educational tool that not only simplifies administrative tasks but also enhances academic performance monitoring. Its 

ability to combine automation with predictive analytics makes it a valuable solution for modern educational 

institutions, contributing towards improved student outcomes and efficient academic management. 

The system not only automates attendance tracking through digital means but also incorporates curriculum activity 

monitoring, enabling continuous evaluation of student performance. By leveraging machine learning models such as 

Decision Trees, Random Forest, and Logistic Regression, the application is capable of analyzing student data and 

predicting academic outcomes. This predictive capability plays a crucial role in identifying at-risk students at an early 

stage, thereby allowing timely intervention by educators. 

One of the key strengths of the proposed system lies in its ability to combine multiple parameters such as attendance, 

assignment completion, and academic scores to generate meaningful insights. The inclusion of data preprocessing 

techniques ensures high-quality input data, which significantly improves the accuracy and reliability of predictions. 

Furthermore, the system demonstrates strong generalization performance across training, validation, and test datasets, 

indicating its robustness in real-world scenarios. 

The integration of role-based access control enhances the usability of the system by providing customized interfaces for 

administrators, teachers, and students. Features such as real-time updates, automated alerts, and performance 

dashboards improve user engagement and decision-making. Additionally, the system's architecture supports scalability 

and can be extended to accommodate a large number of users and institutions. 

Despite its advantages, the system has certain limitations, including dependency on data quality, requirement of internet 

connectivity, and potential privacy concerns associated with handling sensitive student information. These challenges 

highlight the need for secure data handling mechanisms and further optimization of the system. 

Future enhancements may include the integration of advanced technologies such as artificial intelligence-based 

recommendation systems, cloud computing for improved scalability, and mobile application support for better 

accessibility. Incorporating explainable AI techniques can also improve transparency in predictions, making the system 

more trustworthy for academic use. 
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