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Abstract:

The growing need for personalized education and timely academic support has increased the 
importance of intelligent systems that can monitor and predict student performance. Conventional 
evaluation methods are typically periodic and reactive, which often leads to delays in identifying 
students  who  require  additional  support.  This  review  paper  presents  an  AI-based  student 
performance prediction system integrated with RFID hardware to enhance accuracy, improve 
efficiency, and support real-time monitoring in educational environments.

The proposed system utilizes RFID technology to automatically capture student attendance and 
engagement data, which is then combined with academic records for analysis using machine 
learning algorithms. The integration of Artificial Intelligence with IoT facilitates continuous data 
collection, real-time analysis, and remote access for educators.

This paper examines recent developments, system architectures, and implementation strategies, 
with a focus on cost-effective and scalable solutions suitable for modern institutions and smart 
campus environments. Through the evaluation of different methodologies, the study demonstrates 
how AI-driven systems can support better academic outcomes, enable early intervention, and 
minimize manual effort.

In conclusion, the review emphasizes the role of intelligent AI-based systems combined with RFID 
technology in creating efficient, data-driven, and proactive approaches to student performance 
management.
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1. INTRODUCTION

The expansion of digital  education, rising student enrollment,  and the demand for consistent 
academic assessment have introduced significant challenges in effectively monitoring student 
performance. Many educational institutions face difficulties in tracking progress due to limited 
access to real-time data and dependence on traditional evaluation approaches. These methods 
mainly rely on periodic examinations and fail to capture continuous insights related to student 
behavior,  participation, and attendance. Consequently, detecting students who may be at risk 
becomes delayed, which negatively impacts overall academic performance. This highlights the 
need for a system that enables continuous monitoring and early prediction to enhance educational 
quality.

Conventional  evaluation  practices  involve  manual  processes  such  as  maintaining  attendance 
records,  assessing  assignments,  and  conducting  examinations.  These  approaches  require 
considerable effort, consume time, and are prone to human errors. Moreover, they do not provide 
immediate insights, making it challenging for educators to respond promptly to students who need 
additional support. Such limitations emphasize the importance of adopting automated solutions 
capable  of  efficiently  monitoring  and  predicting  student  performance  with  minimal  manual 
involvement.

Advancements in Artificial Intelligence and embedded technologies have made it  possible to 
develop intelligent systems for student performance prediction. These systems analyze multiple 
factors, including attendance, academic data, and behavioral patterns, using machine learning 
techniques.  RFID technology  facilitates  automatic  data  collection,  especially  for  attendance, 
eliminating the need for manual recording. The gathered information is then processed through 
computational models to identify patterns and forecast student outcomes.

The combination of Artificial Intelligence with the Internet of Things has further enhanced system 
capabilities.  IoT-enabled  RFID  devices  support  real-time  data  acquisition  and  continuous 
monitoring  of  student  activities.  Educators  can  access  this  information  remotely,  allowing 
consistent tracking and informed decision-making. This integration supports early identification of 
students requiring attention and improves the overall effectiveness of academic management.

System design  and  scalability  also  play  a  crucial  role  in  practical  implementation.  Current  
developments focus on creating solutions that are affordable, adaptable, and easy to deploy across 
various educational settings, including schools, colleges, and universities. These systems are built 
to integrate seamlessly with existing platforms and allow future enhancements, ensuring long-term 
usability even in resource-constrained environments.
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The adoption of AI-based student performance prediction systems offers multiple benefits, such as 
improved monitoring, timely identification of academically weak students, and reduced workload 
for educators. By utilizing accurate data and predictive insights, these systems support timely 
interventions and contribute to a more structured and data-driven educational framework.

This review paper examines different AI-based student performance prediction systems integrated 
with RFID technology. It analyzes their methodologies, underlying technologies, advantages, and 
associated challenges. It also explores recent advancements and emerging research trends in this  
domain.  Through  this  study,  the  significance  of  intelligent  systems  in  modern  education  is 
highlighted, emphasizing their role in enhancing student outcomes and improving institutional 
efficiency.

2. LITERATURE SURVEY

R. Kumar and S. Sharma [1] proposed a machine learning-based system for predicting student 
performance. The system analyzes various academic factors and uses machine learning techniques 
to predict students’ future performance. Their study highlights the importance of data-driven 
approaches in identifying students who may require additional academic support.

A. Verma et al. [2] developed a student academic performance prediction system using data mining 
methods. The proposed approach analyzes student-related data to identify patterns and predict 
academic outcomes. Their work demonstrates how data mining techniques can assist educational 
institutions in making better academic decisions.

S. Ahmed and M. Khan [3] introduced an RFID-based smart attendance system for educational 
institutions.  The  system  uses  RFID  technology  to  automatically  record  student  attendance, 
reducing the need for manual attendance processes. Their approach improves attendance accuracy, 
saves time, and provides efficient student monitoring.

N. Patel and K. Shah [4] proposed an IoT-based smart classroom monitoring system using RFID 
technology. The system enables automatic identification and monitoring of students through RFID 
devices. Their work demonstrates how IoT and RFID technologies can be integrated to improve 
classroom management and student monitoring.

P.  Gupta  and R.  Mehta [5]  presented a  student  performance analysis  system using machine 
learning algorithms. The system processes academic data and applies machine learning techniques 
to  identify  factors  affecting  student  performance.  Their  study  emphasizes  the  usefulness  of 
machine learning for analyzing academic data and supporting educational decision-making.

V. Singh et al. [6] developed an artificial intelligence-based academic performance prediction 
system. The proposed system uses AI techniques to analyze student academic information and 
predict  their  performance.  Their  work  shows  that  artificial  intelligence  can  support  early 
identification of students who may face academic difficulties.
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M. Joshi and S. Kulkarni [7] developed an automated attendance system using RFID technology. 
The system automatically identifies students and records their attendance, reducing manual work 
and errors. Their study demonstrates the effectiveness of RFID technology in creating reliable and 
efficient attendance management systems.

T. Roy and D. Banerjee [8] proposed a predictive analytics approach for education using machine 
learning techniques. Their system analyzes educational data to identify patterns and generate 
predictions about student performance. The approach can help educational institutions make data-
driven decisions and improve academic planning.

K. Deshmukh and R. Patil [9] proposed a smart education system integrating IoT and artificial 
intelligence. The system uses connected devices and intelligent techniques to monitor and analyze 
educational activities. Their work highlights the potential of combining IoT and AI to improve 
academic monitoring and overall educational management.

H. Ali and F. Hussain [10] developed a system for early prediction of student performance using 
classification  algorithms.  The  system  analyzes  student-related  data  and  classifies  students 
according to their expected academic performance. Their approach can help educators identify 
students who may need additional guidance at an early stage.

S. Gupta and A. Jain [11] proposed an RFID and IoT-based student monitoring system. The system 
combines RFID identification with IoT connectivity to enable efficient monitoring of students and 
attendance-related  information.  Their  study  demonstrates  how  connected  technologies  can 
improve real-time student monitoring in educational institutions.

R. Sharma and V. Verma [12] conducted a comparative study of different machine learning 
approaches for student performance prediction. Their work evaluates various machine learning 
techniques based on their ability to analyze academic data and predict student outcomes. The study 
highlights the importance of selecting appropriate algorithms for accurate performance prediction.

L. Nair and M. Iyer [13] developed a smart attendance and performance tracking system using IoT 
technology. The system enables automatic collection of attendance and academic information for  
continuous student monitoring. Their approach helps educational institutions maintain student 
records efficiently and supports better analysis of academic performance.

P. Singh and K. Kaur [14] studied the application of educational data mining techniques for 
improving student performance. Their work analyzes educational data to identify useful patterns 
and factors related to academic achievement. The study demonstrates that educational data mining 
can assist teachers and institutions in developing strategies for improving student outcomes.

D. Patel and S. Shah [15] proposed an AI-based student monitoring system for smart campuses. 
The system uses artificial intelligence to analyze student-related information and support efficient 
campus monitoring. Their work highlights the role of AI in developing intelligent educational 
environments and improving student management.
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M. Khan and R. Siddiqui [16] developed a real-time student monitoring system using IoT and 
RFID technologies. The system enables automatic identification and monitoring of students while 
providing real-time information. Their approach reduces manual monitoring efforts and improves 
the efficiency of student management systems.

A. Sharma and P. Tiwari [17] proposed a data-driven student performance prediction system using 
neural networks. The system analyzes academic and student-related data using neural network 
techniques  to  predict  future  performance.  Their  study  demonstrates  the  potential  of  neural 
networks for handling complex educational data and improving prediction accuracy.

K. Reddy and S. Rao [18] presented an IoT-based smart education framework for academic 
monitoring. The framework uses IoT technologies to collect and monitor educational information 
in real time. Their approach provides a connected environment for academic monitoring and can 
support institutions in making informed educational decisions.

J. Thomas and L. Mathew [19] developed a cloud-based student performance analytics system. 
The system uses cloud technology to store, process, and analyze student academic data. Their 
approach enables centralized access to performance information and supports efficient academic 
analysis and decision-making.

S. Mehta and R. Kapoor [20] presented a review of artificial intelligence applications in education 
and student performance prediction. Their study examines the use of AI techniques for analyzing 
student data, predicting academic performance, and supporting educational processes. The review 
highlights the growing importance of AI-based approaches in developing intelligent and data-
driven education systems.

Table 1 Comparative review of Academic Performance Analyzer Using AI

Sr.No. Authors    Year     Title Journal / Conference Technology used

1 R. Kumar, S. 
Sharma

2025 Student Performance 
Prediction Using 
Machine Learning 
Techniques

International Journal 
of Computer 
Applications

ML (SVM, 
Decision Tree)

2

A. Verma, P. Singh, R. Gupta

2025 Predicting Student 
Academic 
Performance Using 
Data Mining

IEEE Int. Conf. on AI 
& Data Science

Data Mining + 
Python
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3 S. Ahmed, M. 
Khan

2025 RFID-Based Smart 
Attendance System 
for Educational 
Institutions

IJERT RFID + Arduino

4 N. Patel, K. 
Shah

2024 IoT-Based Smart 
Classroom 
Monitoring Using 
RFID

Journal of Embedded 
Systems

RFID + IoT

5 P. Gupta, R. 
Mehta

2024 Student Performance 
Analysis Using ML 
Algorithms

IEEE
International 
Conference

ML Algorithms

6 V. Singh, A. 
Yadav, S. 
Mishra

2024

Automated Attendance System Using RFID

Int. Journal of Electronics

RFID System

7 M. Joshi, S. 
Kulkarni

2024 Automated 
Attendance System 
Using RFID

Int. Journal of 
Electronics

RFID System

8 T. Roy, D. 
Banerjee

2024 Predictive Analytics 
in Education

IEEE Int. Conf. ML + Analytics

9 K. Deshmukh, 
R. Patil

2024 Smart Education 
System Using IoT 
and AI

Int. Journal of IoT IoT + AI

     10 H. Ali, F. 
Hussain

2024 Early Prediction of 
Student Performance

Journal of Educational 
Data Mining

Classification 
Models
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11 S. Gupta, A. 
Jain

   2023 RFID and IoT-Based 
Student Monitoring 
System

IJCSIS RFID + IoT

12 R. Sharma, V. 
Verma

   2023 ML Approaches for 
Student Performance 
Prediction

IEEE Conf. ML Models 

13 L. Nair, M. Iyer    2023 Smart Attendance and 
Tracking Using IoT

IJETT IoT + Cloud

14 P. Singh, K. 
Kaur

   2023 Educational Data 
Mining for Student 
Performance

IJCA Data Mining

15 D. Patel, S. 
Shah

   2023 AI-Based Student 
Monitoring System

IEEE Conf. AI + IoT

16 M. Khan, R. 
Siddiqui

   2023 Real-Time Student 
Monitoring Using 
RFID & IoT

Int. Journal RFID + IoT

17 A. Sharma, P. 
Tiwari

   2023 Neural Network-Based 
Student Prediction

Int. Conf. ML Neural Networks

18 K. Reddy, S. 
Rao

   2023 IoT-Based Smart 
Education Framework

IEEE IoT Conf. IoT Framework
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19 J. Thomas, L. 
Mathew

   2023 Cloud-Based Student 
Analytics System 

Journal of Cloud Computing

Cloud + 
Analytics

20 S. Mehta, R. 
Kapoor

   2023 Review on AI in 
Education

Int. Journal of CS AI Techniques

3. METHODOLOGY

The proposed system is designed as an AI-based student performance prediction system integrated 
with RFID technology to enable efficient academic monitoring. The system uses RFID hardware 
along with machine learning techniques to automatically collect and analyze student data. The 
main objective is to improve academic performance by identifying at-risk students early, reducing 
manual effort, and enabling data-driven decision-making.

Figure 1 Block Diagram of AI-Based Student Performance Predictor

The process begins with the proper setup of RFID components and data sources to ensure accurate 
data collection. Each student is provided with an RFID card, which is used to record attendance 
when scanned through an RFID reader. This allows automatic tracking of student presence without 
manual intervention. In addition to attendance, academic records such as marks and performance 
data are also considered for analysis.
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After data collection, the information is sent to the main system where it is processed and stored in 
a  database.  The  system  acts  as  the  central  unit  that  manages  all  student-related  data.  The 
implementation is carried out using programming tools such as Python or Django, where the logic 
is defined to handle data storage, processing, and analysis. This enables continuous tracking of 
student activities and academic performance.

The system then performs data analysis using machine learning algorithms. The collected data, 
including attendance and academic performance, is evaluated to identify patterns and trends. Based 
on these patterns, the system predicts the future performance of students and helps in identifying 
those who may require additional support.

Finally, the results are displayed through a user-friendly interface such as a web dashboard. This  
allows teachers and administrators to monitor student performance easily. The system provides 
insights in a clear and accessible format, enabling timely actions to improve academic outcomes.

Each student is provided with an RFID tag, which contains a unique identification number. When a 
student enters the classroom or institution, the RFID reader scans the tag automatically. This 
eliminates the need for manual attendance marking and ensures accurate data collection.

Once the RFID tag is detected, the RFID reader sends the data to the microcontroller (ESP32). The 
microcontroller processes the received data and records the student’s attendance along with the 
timestamp.  This  data  is  then  stored  locally  or  transmitted  to  a  cloud  database  using  IoT 
connectivity.

In addition to attendance, the system can also include other inputs such as assignment scores, test 
results, and participation data. These inputs are collected and stored in the system for further 
analysis.

The core of the system is the AI-based prediction model, which acts as the decision-making 
component. Machine learning algorithms analyze the collected data to identify patterns and trends 
in student performance. Based on historical and real-time data, the system predicts whether a 
student is performing well or is at risk.
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4. RESULT AND DISCUSSION

Figure 1 Project Setup

Figure 2 Project Result
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Figure 3 Mobile Interface

The proposed system was implemented to continuously monitor and evaluate student performance 
in real time. It utilizes RFID technology along with machine learning algorithms to collect and 
analyze student data. Attendance is automatically recorded using RFID cards, while academic 
records are processed by the system for further analysis.

The collected information is stored in a database and displayed through a web-based interface,  
allowing teachers to easily access and track student performance. This setup reduces manual effort, 
improves accuracy, and provides better control over academic monitoring.

The system enables early identification of students who may be at risk, helping educators take 
timely actions to improve their performance. Overall, it contributes to a more efficient, reliable, 
and data-driven approach to managing student progress in educational institution

One of the major advantages of this system is its capability to identify students who are at risk at an 
early stage. This allows teachers and academic staff to take timely actions such as providing  
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personalized guidance,  extra support,  or  mentoring.  As a result,  student  performance can be 
improved, and the chances of failure can be reduced. The system also assists educators in refining 
their  teaching  methods  by  analyzing  which  factors  have  the  greatest  impact  on  student 
performance.

However, the system also faces certain challenges. The accuracy of the predictions largely depends 
on the availability and quality of the input data. If the data is incomplete, inconsistent, or biased, it 
may lead to incorrect or unreliable predictions. Moreover,  issues related to data privacy and 
security must be carefully managed while handling sensitive student information.

Overall, the system serves as an effective solution for data-driven education. It supports better 
decision-making, enhances student performance, and contributes to the development of a smarter 
and more efficient learning environment.

5. CONCLUSION

The proposed AI-based Student Performance Prediction System provides an effective solution for 
monitoring and analyzing student progress in real  time. By integrating RFID technology for 
automatic attendance tracking with machine learning algorithms for data analysis, the system 
ensures  accurate  and  continuous  evaluation  of  student  performance.  The  collected  data  is 
processed and presented through a user-friendly interface, enabling educators to easily access 
insights and make informed decisions.

This system helps in early identification of students who may require additional academic support, 
thereby improving overall learning outcomes. It also reduces manual effort and minimizes errors 
associated  with  traditional  evaluation  methods.  The  solution  is  cost-effective,  scalable,  and 
suitable for modern educational environments, making it a reliable approach toward smart and 
data-driven education systems.
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