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1 Introduction

In the modern education landscape, continuous assessment plays a crucial role in monitoring the student’s progress and the
points that need intervention. Established methods of assessment such as periodic exams often do not provide timely and
individualized feedback [1]. This gap in itself can delay the learning process of a student and fail to address weaknesses at
the right time and enhance strengths. There is an increasing need for adaptive assessment systems that can provide immediate
and personalized feedback.

Traditional assessment methods of students usually depend on standardized testing at fixed periods. While these methods
are purported to measure student understanding adequately, they often have great delays in providing feedback to the students
[2]. Such delayed feedback may create a drift between teaching and learning since such students may continue to misappre-
hend certain aspects without being corrected in a timely manner [3]. Additionally, these assessments are one-time and do not
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consider individual learning differences, which may disadvantage certain students requiring a more personalized approach to
learning.

Realizing the above limitation, educational research has been put on adaptive learning platforms [4]. In this type of
platform, the content and difficulty change according to student performance for individual learning needs. In this way,
adaptive learning systems can be used by popular educational technology tools, provide a more personalized form of learning.
These systems continually analyze student responses and adapt educational content in real-time to provide a learning path
uniquely tailored to each student. It keeps the students engaged and it is also useful for educators in identifying gaps in
learning that can be addressed more effectively.

Modern adaptive learning systems address several weaknesses of the traditional methods, mainly through offering real-
time feedback and providing personalized learning paths. Despite this, however, several gaps in these systems are still noticed
[5, 6]. For instance, while static question banks are commonly used by many adaptive systems, such an approach quickly
becomes predictable, failing to challenge the student adequately after some time. Others rely on the use of basic adaptive
mechanisms [7], whereby the questions difficulty level is varied linearly but without concern for nuanced trends in student
performance.

One of the new developments in adaptive learning is quiz-based assessment models that alter the difficulty of questions
asked based on the real-time performance of the student; thus, every student should be appropriately challenged [8]. Quizzes
and assessments have been shown to be useful in determining the real-time performance of students. While there is the identi-
fication of weaknesses and lacunae in many such existing systems, particularly those based on dynamic difficulty adjustment
[9], there is still ample opportunity to improve the approach that the adaptive learning systems follow when it comes to the
adaptation process.

This research introduces a novel Adaptive Student Academic Monitoring System for giving the most personalized quizzes
on assessing real-time students [10, 11]. This means that the system uses a dynamic quiz model that determines the difficulty
level of the question based on the student’s performance. Therefore, students get a personalized learning experience. The
use of arrays and stacks as data structures in the system provides the student with immediate feedback in order to enable
self-assessment and continuous improvement. Its adaptability ensures that students will never face inappropriate levels of
challenges, therefore, sustaining their engagement with the system.

The evaluation of the system proved to be more engaging and to yield better learning outcomes, thus emphasizing its
potential in the context of academic monitoring. In contrast to the existing assessment methods and adaptive systems, the
proposed system offers a more effective solution for continuous student evaluation [12]. This paper will discuss the design,
implementation and evaluation of the system, which emphasizes the innovative approach to transforming traditional assess-
ment methods.

This paper draws on a holistic literature review to analyze present research and technologies related to academic monitoring
and adaptive learning systems [13, 14]. It will initiate by highlighting traditional methods used in student assessments and
their corresponding limitations especially in terms of delayed feedback and one size fits all approaches. Subsequently, the
review proceeds to include modern adaptive learning platforms, bringing out their benefits and drawbacks[15]. By comparing
different methodologies and focusing on their respective advantages, the paper will position the proposed system within the
existing body of knowledge, emphasizing its unique contributions and potential to revolutionize educational practices.

Leverage with the newest adaptive learning technology innovations, this proposed Adaptive Student Academic Monitoring
System is one major breakthrough in personalized education [16]. Its intent is to help give the students a better adaptive
educational experience that matches every learner’s needs to result in a more effective and interactive learning environment.
Such research highlights the issue of innovation in assessment through ongoing endeavours to improve the ability to adapt to
student learning using advanced technologies [17].

2 System Design and Architecture

The Adaptive Student Academic Monitoring System is to provide an innovative and customized quiz-based assessment model,
which involves a high engagement of the student in terms of enhanced outcomes. The three major parts working together in this
system include the question bank, module of difficulty adjustment, and user interface. This will ultimately build a structured
question bank of questions classified according to difficulty levels. With this method, the suitable difficulty level is achieved,
which depends on the performance of the student. The storage of questions is done by using data structures like an array in
an efficient way that allows fast access and updates. Every question has tags that are related to their corresponding difficulty
levels, which will help the system find out and present the questions relevant to that of the current ability level of the student.

The centre of the system is this difficulty adjustment module which actually uses an algorithm that would monitor and
change the level of difficulty of the presented questions based on the student’s responses in real time. This module is based
on a very simple yet effective principle: each correct answer increases the difficulty of questions; thus, the student will face
the challenge, while every incorrect answer decreases the difficulty and makes room for the student to review what has been
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learned. It is implemented using stacks and linked lists that assist in effective handling of user responses and dynamic question
management.

The user interface is designed with consideration to usability and engagement: the interface is intuitive enough and pro-
vides instant feedback so as not to let students in lag. The interface has good, clear prompts, displays indicators of perfor-
mance, and good easy-to-understand messages of feedback. The idea of an interface is to put together an environment where
students can feel like they are learning by having nothing else interfere with complex navigation or delayed feedback.

The architecture of the system depicts the interactions and data flow between these elements. The question bank feeds
into the difficulty adjustment module, where it uses student’s performance data to choose and adjust subsequent questions.
(Figures 1)
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Figure 1: Dynamic Difficulty-Based Quiz System

Zero makes the basic level of difficulty, such as Level 1. In this level, the system will provide the question. It will check
the answer by the student and increase it so that the student must not be above his or her own level of understanding because
sometimes the question may be too easy and sometimes it is too hard. If the answer is incorrect, it decreases the level of
difficulty so that the student may review and learn from those easier questions. This algorithm therefore balances learning in
real-time according to the needs of the student.

The Adaptive Student Academic Monitoring System gives an excellent solution for the adaptive assessment of students. It
uses efficient data structures and adaptive algorithms to provide immediate feedback and a learning path for each student. The
approach elevates the level of engagement by students and maximizes the learning outcome since this addresses individual
differences in learning and needs. In fact, the design and architecture of the system itself would also suggest that these
traditional assessment methods can be changed into even more responsive and effective instruments of learning.

3 Implementation

The Adaptive Student Academic Monitoring System uses a strong development environment. It uses Python as the primary
programming language. It was chosen because it is easy to use and has lots of libraries for data manipulation and user
interaction. Among the main libraries used in this project are random, for selecting questions; collections, for managing data
structures; and tkinter (a python module), for developing the user interface. This actual development was done in an IDE. The
IDE supports Python as well, hence optimizing the process of coding and debugging.

The system has many modular units to scale up maintenance requirements. The three prominent modules are the question
bank, the module to increase the difficulty level and the user interface. A module encapsulates some functionality and then
these functionalities allow modularity. For example, the question bank module manages the storage and retrieval of questions
based on their difficulty levels. This module utilizes arrays for efficient indexing and retrieval and linked lists that dynamically
control the set of questions.
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Basically, such logic of difficulty adjustment defines the system and is enforced when the challenge provided for learning
to the student is adaptive, depending on performance, i.e. an adaptation module that adjusts on the difficulty levels using
a combination of stacks and conditional statements to evaluate responses appropriately. The pseudocode for this adaptive
algorithm highlights its simplicity and effectiveness:

Algorithm 1 Pseudocode

initialize difficulty level =1

function ask question():
question, answer = fetch question(difficulty level)
user response = get user input (question)

if user_response == answer:
print ("Correct answer!")
difficulty level = min(difficulty level + 1, max difficulty)
else:
print (f"Wrong answer! The correct answer was '{answer}'.")
difficulty level = max(difficulty level - 1, min difficulty)

The tkinter-based user interface is intuitive and fun for the students while using it. Best usability practices in design make
sure that students are easily able to interact with the system; therefore, they can concentrate more on their learning objectives
rather than getting caught up on the technicalities of using the system.

Question banks will be well-structured databases where questions are categorized in accordance with their difficulty lev-
els. Therefore, the system fetches questions efficiently that matches at its current difficulty level due to this structure. The
designs in the question bank thus help the system scale linearly because more questions and more subjects get added without
compromising much performance and reliability.

4 Evaluation and Results

The Adaptive Student Academic Monitoring System was adaptive evaluated through a set of developed tests. This was an
attempt at measuring how far the functionality could extend in delivering personal and adaptive quizzes. There are different
tests on the students that yield rich performance data and also the kind of user feedback received by them.

Student engagement, the adaptive difficulty adjustment algorithm accuracy, and learning outcome were metrics applied to
determine the performance. The degree of engagement was assessed using frequency and the time elapsed since the beginning
of the interaction of the students with the system. The learning outcomes were determined as improvements in the scores
acquired at the quizzes over time.(Figure 2)

Evaluation of Adaptive Quiz System: Accuracy and User Engagement
—8— Accuracy

-=-- Engagement

80 80

;5
g 60 | - 60 s
> 3
g 8
g 5
& 4of -40 4
[
n
=]
20f -20

° Level 1 Level 2 Level 3 Level 4 Level 5 0
Difficulty Level

Figure 2: Evaluation of Adaptive Quiz System
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The results were that students interacted with the system more intensively compared to traditional assessment methods
and marked a significant increase in students engagement. It was highly accurate in the readjustment of difficulty levels to
challenge the students at the right times (Figure 3). In this way, changes ensured that the students would remain engaged and
motivated during their interaction, as suggested by the interaction metrics.

100 Accuracy of Responses by Difficulty Level
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Figure 3: Accuracy of the Responses by Difficulty Level

The students really appreciate the immediate and actionable feedback of the system. Immediate feedback helps the students
identify their weaknesses and correct them to achieve better learning outcomes faster. The results of evaluation are a reflection
of how the system has indeed increased student engagement and provided the benefits of personalized learning. Positive
feedback coming from the users underlines how much potential the system entails for transforming conventional academic

monitoring practices. Therefore, becomes a valuable tool for educators striving to implement adaptive learning methods in
their classrooms.

5 Sample Output of the Adaptive Quiz System

This system provides personalized quizzes to monitor your academic progress.
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6

TOPIC: DATA STRUCTURES USING PYTHON PROGRAMMING.

Question1(DifficultyLevell):

‘What is the storage structure used for arrays?
Your Answer: Array

System Output: Correct answer!

The difficulty level has been increased to 2.

Question 2 (Difficulty Level 2):

‘What is the worst-case time for quicksort?

Your Answer: O(n log n)

System Output: Wrong answer! The correct answer was 'O(n”2)'".
The difficulty level has been decreased to 1.

Question 3 (Difficulty Level 1):

‘What structure uses LIFO?

Your Answer: Stack

System Output: Correct answer!

The difficulty level has been increased to 2.

Question 4 (Difficulty Level 2):

‘What data structure is used for efficient searching in a sorted array?
Your Answer: Binary Search

System Output: Correct answer!

The difficulty level has been increased to 3.

Question S (Difficulty Level 3):

‘What is the average-case time complexity of merge sort?
Your Answer: O(n log n)

System Output: Correct answer!

The difficulty level has been increased to 4.

Question 6 (Difficulty Level 4):

‘What algorithm finds the shortest path in a weighted graph?
Your Answer: Dijkstra

System Output: Correct answer!

The difficulty level has been increased to 5.

Question 7 (Difficulty Level 5):
‘Which tree guarantees O(log n) operations?
Your Answer: AVL Tree

System Output: Wrong answer! The correct answer was 'Red-Black Tree'.

The difficulty level has been decreased to 4.

Do you want to continue? (yes/no): no
System Output: Thanks for learning with us!

Conclusion

The adaptive student academic monitoring system, in general, is an example of future personalized learning with an ability
to adjust the quiz difficulty dynamically while providing instant feedback and giving suitable sets of questions that would
facilitate student’s effective assessment of themselves. It helps in supporting the engagement of students while challenging
them at the best possible level of their performance to have better outputs in terms of learning. Its adaptability will allow
it to fulfill different educational needs, as this will be a very scalable and customizable solution to the academic entity. It
will further make it an excellent delivery hub for providing personalized learning plans and making real-time insights to the
educator thus making it a prime hub of modern education.
Later, it was to increase the breadth of the question bank regarding different subjects and levels of study so that the system
can be dynamic and generally acceptable on a scale. The system will keep maturing by using the comments of the teachers
and students, always maintaining its edge through educational innovation, changing assessments and innovating to make it the
hub of learner-centered, individualized training in different fields from grade school education to professional studies.

25-32.

Regin Bose K, Bahavan S, (2025). Development of an Adaptive Student Academic Monitoring System, 4(Special Issue),



ISSN: 2583-5343 Int. J. of IT, Res. & App, Vol 4, Special Issue: May 2025 Page 31

References

[1] Carlos, O. G., David, E. S., & Jests, C. (2016). QuizMonitor: A learning platform that leverages student monitoring.
IEEE Global Engineering Education Conference (EDUCON). https://doi.org/10.1109/EDUCON.2016.7474646

[2] Asha, C. B. (2022). Smart student performance monitoring system using data mining techniques. In Smart Innovation,
Systems and Technologies. https://doi.org/10.1007/978-981-16-8739-6_31

[3] Cheene, R. P., Defaje, M. O., Jhon, S. L., Fretzl, A. T., Marjorie, B., Rexes, G., & Jason, S. (2023). De-
velopment of an academic performance monitoring system using least squares regression for predicting stu-
dent academic performance status on professional courses. Journal of Information Technology and Computing,
https://doi.org/10.69478/jitc2023v5n1a05

[4] Katia, O.-Q., Francois, R. B., Thibault, C., Kathy, F. C., & Claire, P. (2022). Adapting learning analytics dashboards by
and for university students. In Lecture Notes in Computer Science. https://doi.org/10.1007/978-3-031-16290-9_22

[5] Kujur, A. G. P, Tiwari, R. K., & Panday, V. (2023). Student performance monitoring system using artificial intelligence
models. Communications in Computer and Information Science. https://doi.org/10.1007/978-3-031-37303-9_1

[6] Ramakrishna, V. S., Jhansi, P. L., Bhupal, D. S. N., & Kalluri, H. K. (2021). Student performance monitoring system
using decision tree classifier. In Proceedings of the 2021 International Conference. https://doi.org/10.1007/978-981-15-
9516-5_33

[7] Robinson, S., & Song, J. J. (2019). Student academic performance system: Quantitative approaches to
evaluating and monitoring student progress. International Journal of Quantitative Research in Education.
https://doi.org/10.1504/1IJQRE.2019.10021827

[8] Hassan, M. A., Habiba, U., Khalid, H., Shoaib, M., & Arshad, S. (2019). An adaptive feedback system to improve
student performance based on collaborative behavior. IEEE Access. https://doi.org/10.1109/ACCESS.2019.2931565

[9] Hasan, R. N., Ahsan, A. A. R., Mimun, B., Sami, A., & Hossain, M. N. (2022). An intelligent exami-
nation monitoring tool for online student evaluation. Malaysian Journal of Science and Advanced Technology.
https://doi.org/10.56532/mjsat.v2i3.62

[10] Nidhi, Kumar, M., Handa, D., & Agarwal, S. (2022). Student’s academic performance prediction by using ensemble
techniques. Nucleation and Atmospheric Aerosols. https://doi.org/10.1063/5.0124636

[11] Kekane, S., Khairnar, D., Patil, R., Vispute, S. R., & Gaw, N. (2016). Automatic student performance analy-
sis and monitoring. International Journal of Innovative Research in Computer and Communication Engineering.
https://doi.org/10.15680/IJIRCCE.2016

[12] Yang, Y., Yu, W., & Lim, H. (2014). Adaptive learning system using real-time learner profiling. Journal of Digital
Convergence. https://doi.org/10.14400/JDC.2014.12.2.467

[13] Jayaram, D., Rakesh, S., Gopalachari, M. V., Reddy, S. P, Reddy, B. S., & Pulluri, P. S. (2023). Student monitoring
system using deep learning. In Cognitive Science and Technology. https://doi.org/10.1007/978-981-99-2742-5_48

[14] Aljohany, A. A., Salama, R. M., & Saleh, M. (2018). ASSA: Adaptive e-learning smart students assessment model.
International Journal of Advanced Computer Science and Applications. https://doi.org/10.14569/IJACSA.2018.090718

[15] Shen, E., Ran, W., Ding, J., & Quanyin, Z. (2016). A multi-weight adaptive analysis method of students’ learning
behavior. In Proceedings of WARTIA 2016. https://doi.org/10.2991/WARTIA-16.2016.372

[16] Nanavati, P., Masurkar, A., Shinde, C., Singh, A., & Sadhukhan, S. (2017). Student information system and performance
prediction in educational data mining. International Journal of Advanced Research in Computer and Communication
Engineering. https://doi.org/10.17148/IJARCCE.2017.63112

[17] Kumar, S. A., Ragul, R. N., Kumar, P. S., & Krishnan, G. D. (2020). Student monitoring system using machine learning.
International Journal of Innovative Technology and Exploring Engineering. https://doi.org/10.35940/ijitee.e4213.049620

Regin Bose K, Bahavan S, (2025). Development of an Adaptive Student Academic Monitoring System, 4(Special Issue),
25-32.



ISSN: 2583-5343

Int. J. of IT, Res. & App, Vol 4, Special Issue: May 2025 Page 32

BIOGRAPHIES OF AUTHORS

Regin Bose K, Ph.D.

Dr. K. Regin Bose, pursued his Master’s degrees in Computer Science and
Engineering from Crescent Engineering College, affiliated with Anna
University. He further advanced my academic qualifications by a Doctor of
Philosophy in Computer Science and Engineering from B.S. Abdur Rahman
University, Tamil Nadu. His academic journey spans over 20 years, during
which He have worked a Lecturer, Assistant Professor, Associate Professor,
Professor and Principal in various institutions. Currently working as a Head
of the Cloud Computing Centre and as a Professor in the Artificial
Intelligence and Data Science Department at Rajalakshmi Institute of
Technology, Chennai, Tamil Nadu, India.

He can be contacted at email: reginbose.k @ritchennai.edu.in

Bahavan S

Bahavan S is currently pursuing his Bachelor of Artificial Intelligence and
Data Science at Rajalakshmi Institute of Technology, Chennai, Tamil Nadu,
India. He began his academic journey in 2022 and is expected to graduate in
2026. He is also a Research Scholar from Cloud Computing Centre.
Bahavan has a strong passion for exploring the theoretical foundations and
practical implementations of Artificial Intelligence and Data Science. His
interests lie in problem-solving, Deep Learning models, Data Analysis and
Large Language Models, he aspires to make significant contributions to the
advancement of Al technologies.

He can be contacted at email: bahavan.s.2022.ads @ritchennai.edu.in

Regin Bose K, Bahavan S, (2025). Development of an Adaptive Student Academic Monitoring System, 4(Special Issue),

25-32.



	Introduction
	System Design and Architecture
	Implementation
	Evaluation and Results
	Sample Output of the Adaptive Quiz System
	Conclusion

