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With the rapid growth in the number of educated individuals worldwide, traditional methods
of student information management can no longer meet the demands of managing massive
amounts of student data.

In order to improve the efficiency of student information management, this study designed
a Web-based student information management system to meet the needs of digital
management of student information. By adopting a development model with separated front-
end and back-end, using Java Web technology for development, and combining with
database to realize data storage and management, the system realizes batch import, export,
query, modification and deletion of student information, and realizes functions such as
permission management, data statistics, and operation log recording, which improves the
security and scalability of the system and enhanced the practicality of student information
management.
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Browser/Server
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Entity Relationship
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1 Introduction

With the rapid development and progress of the world, each sector of society has attached
more and more importance to education. It has promoted the increasing amount of people
with high education around the world. This situation indicates the information system in

educational institutions needs to handle more student information than before.

The traditional manual method of processing student information not only consumes a lot of
manpower and material resources, but also is prone to various errors. As the volume of
student information continues to grow, traditional management methods are increasingly
unable to meet the demands of large student populations and diverse professional
classifications. Therefore, it is necessary to design an efficient and easy-to-use student

information management system to help process a large amount of student information.

1.1 Objectives and goals

This study seeks to use Java Web development technology to design an efficient and
comprehensive network-based student information management system, addressing the
evolving needs of schools in managing student information data. The proposed system
facilitates streamlined data entry and quick updates to student records while offering robust
statistical capabilities to effectively support the management and analysis of student

information.

The primary focus of developing this student information management system revolves
around two key aspects: establishing and maintaining the database, and designing and
implementing the system. The design of the database strictly adheres to the principles of data
consistency and integrity to ensure the security of data storage and processing. In terms of
the application, the design meets the main characteristics of complete functions, simple
operation and strong scalability. By further improving the practicality and stability of the
system, it will provide strong support for the school's educational operations and information

management.



1.2 Structure of the thesis

This thesis consists of six chapters.

Chapter 1 is the introduction of the paper, which first introduces the background of the thesis
and the reasons for the need of developing a student information management system, and

then introduces the purpose and objectives of the system.

Chapter 2 is the related research of the thesis, which introduces the current situation of the
number of people receiving higher education worldwide, and then introduces previous
research on student information management systems, including the composition of student
information management systems, development technology selection, and recent

innovations.

Chapter 3 focuses on the requirements analysis for the student information management

system, covering functional, non-functional, interface, and database requirements.

Chapter 4 outlines the system design, detailing the modular division of functions, data

structures, and process workflows.

Chapter 5 showcases the development outcomes, including the system's interface designs

and concise descriptions of their corresponding functionalities.

Chapter 6 1s a concluding chapter, which includes a summary of the content of the paper,
findings and reflections during the system development process, and a discussion of future

research directions.



2 Related research

This chapter introduces the development and current status of higher education worldwide

and previous research related to student information management systems.

The results show that the number of people receiving higher education has increased
significantly in recent years, so there is a great demand for student information management
systems worldwide. In addition, based on previous research, the current development
methods and technologies for student information management systems, their advantages

and disadvantages, and recent innovations are introduced.

2.1 The development and current status of higher education worldwide

The number of students receiving higher education worldwide is huge. According to data
from the United Nations Educational, Scientific and Cultural Organization (UNESCO)
(2022), the number of students enrolled in higher education has continued to grow over the
past few decades, and as of 2022, there are approximately 254 million students enrolled in

higher education worldwide.

While having a huge population base, the number of people receiving higher education
worldwide is also growing rapidly. In the past two decades, the higher education enrollment
rate worldwide has increased from 19% in 2000 to 43% in 2023 (World Bank Open Data,
2024).
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Figure 1. Higher education enrolment rates worldwide, 2000-2023 (Data source: World
Bank Open Data, 2024; figure created by the author).

From the above data and information, it can be seen that the total number of people
receiving higher education in the world is quite large and is growing rapidly. The growing
student population has led to a rapid increase in the volume of student data, making

efficient and convenient management more critical than ever.

2.2 Previous research on student information management systems

Student information management systems are often used to process student data, academic

reports, grades and transcripts, which are essential for efficient academic management. (Alj,
2016).

Strategic planning using SWOT analysis can guide student information management

systems development by identifying strengths, weaknesses, opportunities, and threats
(Sarhan et al., 2016).
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Student information management systems can be developed using various technologies,
including PHP, HTML, JavaScript, CSS, and MySQL for database management (Ali, 2016;
Hashim & Mohamed, 2013).

The Rapid Application Design methodology can be employed for system development
(Hashim & Mohamed, 2013).

Student information management system should address fragmentation issues and adhere to
consistent development standards. A web-based, B/S structure using SQL Server technology
is recommended to ensure applicability, security, compatibility, and maintainability (Jin,

2015).

Student information management system should provide a user-friendly interface for
students, faculty, and staff, facilitating easy navigation and efficient administrative tasks

(Liu et al., 2010).

Student information management system should be designed to accept, process, and generate
accurate reports at any given time, supporting informed decision-making and improving

overall management efficiency (Budhrani et al., 2018).

Recent innovations include mobile-friendly designs, such as WeChat mini-programs, and
the use of Qt Quick for cross-platform compatibility (Wu et al., 2020). These advancements
address issues like long development cycles and poor user experience, offering advantages
such as easy maintenance, low development thresholds, and shorter development cycles (Wu

et al., 2020).

In terms of student information management system security, innovative blockchain
technology has been proposed to address data security and storage concerns, utilizing smart

contracts for secure mark entry and storage (Sudha et al., 2021).

The integration of information technology into student information management systems has
become essential, offering innovative solutions to enhance operational efficiency and

alleviate administrative burdens (Yusupova et al., 2024).

In conclusion, student information management systems are essential tools for efficient
academic management, widely recognized for their ability to process student data, generate
reports, and facilitate administrative tasks. A variety of development strategies and

technologies, including PHP, HTML, JavaScript, and SQL Server, have been utilized to
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ensure user-friendly interfaces, secure data storage, and system compatibility. Recent
advancements, such as mobile-friendly designs, cross-platform tools, and blockchain
technology, further enhance system functionality by addressing user experience, security,
and development efficiency. These findings underscore the critical role of student
information management systems in improving institutional operations and highlight the
need for continued innovation to address evolving administrative demands and technological

opportunities.
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3 Requirements analysis

This chapter identifies and defines the objectives and problems of this study, the research
methods and reasons for their selection, and the functional and non-functional requirements

that the system must meet to ensure that it meets the needs of its target users.

By thoroughly analyzing user expectations, system objectives, and operational constraints,
this chapter establishes a clear understanding of the problem domain and provides a roadmap

for the subsequent design and implementation phases.

3.1 Research process

The research process undertaken in this study was designed to ensure a systematic and
comprehensive approach to developing the Web-based student information management
system. This process integrated theoretical exploration, practical application, and iterative
evaluation to achieve the research objectives effectively. By combining qualitative and
quantitative methodologies, the study addressed both functional and non-functional aspects
of the system’s development, aligning the design with the real-world requirements of

educational institutions.

3.1.1 Research objectives and questions

The research aimed to design and develop a web-based student information management
system that addresses the challenges of traditional student data management methods. The

specific objectives were as follows:

e Identify the key functional and non-functional requirements of an efficient student

information management system.
e Develop a system architecture that ensures scalability, usability, and data security.

e Implement and evaluate the system to verify its ability to manage, process, and analyze

student data effectively.
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Based on these objectives, the study focused on addressing the following research questions:

What are the primary limitations of existing student information management system

approaches in meeting the needs of educational institutions?

How can Java Web technology be applied to ensure an efficient, scalable, and secure

student information management system?

What design considerations are critical for meeting the functional and non-functional

requirements of a student information management system?

3.1.2 Research methods

The research employed a combination of qualitative and quantitative methodologies:

Extensive analysis of existing studies on student information management system to

identify best practices, common challenges, and innovative technologies.

Adopted an iterative and modular approach using Java Web technology, with MySQL

for database management.

Conducted usability testing and performance analysis to measure the system's

effectiveness, focusing on user satisfaction, response times, and error rates.

3.1.3 Rationale for Methodological Choices

The chosen research methods were tailored to the objectives of the study:

Literature review provided a solid theoretical foundation and helped identify gaps in

existing solutions.

Requirements elicitation ensured the system met real-world needs, enhancing its

practicality and user acceptance.

Iterative development facilitated continuous refinement based on feedback, aligning

with best practices in software engineering.
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Quantitative analysis during system evaluation ensured that findings were objective,

reproducible, and actionable.

3.2 Functional requirements

Based on the research of Bharamagoudar et al. (2013), Rajmane et al. (2016), Budhrani et

al. (2018) and Girkut et al. (2023) and the analysis of the actual usage needs of the system,

the student information management system is designed with the following functional

requirements:

Administrator registration: Administrators can register to obtain an account.
Administrator login: Administrators can log in by entering a username and password.

Student information management operations: Administrators can add, delete, modify

and query student information.

Student information statistics: Administrators can view statistics generated based on

student information data.

Course information management operations: Administrators can add and delete course

information.

Operation log: Record operations performed on student information.

3.3 Non-functional requirements

According to Purnamasari & Hardi (2019) and Ameller et al. (2019), following non-

functional requirements were designed for this student information management system:

Security: The system should prioritize data security, preventing unauthorized access and

ensuring the integrity of all operations.
Availability: The system needs to have a good user experience and be easy to understand.

Performance: The system should efficiently process large volumes of data while

maintaining quick response times.
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3.4 Interface requirements

According to the research of Bharamagoudar et al. (2013), Giirkut et al. (2023) and the actual
usage requirements of the system, the following interface requirements are designed for the

student information management system:

e  Administrator login interface: Administrators enter username, password and

verification code to log in.

e Administrator registration interface: Administrators enter username and password to

register.

e Student information list interface: Administrators can view the information of all
students, and can also choose to add, delete, modify, query, view detailed information

and view statistical information on this interface.

e  Course information list interface: Administrators can view the information of all courses,

and can also choose to add or delete courses in this interface.
o Student information addition interface: Administrators enter student information to add.
e Student information modification interface: Administrators modify student information.

e Student details interface: Administrators can view all information of the student,

including student personal information and course selection information.

e Student information statistics interface: Administrators can view the statistical results

of student information.

3.5 Database requirements

According to the research on database design by Mei-Shan et al. (2012), Fu Yue (2016) and
Zhibing Liu et al. (2010), the database design of the student information management system

should meet the following requirements:

e Administrator table: Contains basic information of administrators, such as username

and password.
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Student table: Contains basic information of students, such as ID, name, gender, age,

department, phone number, email, etc.
Course table: Contains basic information of courses, such as ID, course name and credit.

Grade table: Contains students' course selection information and grades.

3.6 System flow

According to the above system requirements, the following system process can be

summarized:

Administrator registration: The administrator completes the registration by entering the

user name and password.

Administrator login: The administrator enters the user name and password, and enters

the student information management interface after system verification.

Student information management: Administrators should be able to perform core
functions such as viewing, adding, deleting, modifying, and querying student

information.

Course information management: Administrators need the ability to manage course data,
including viewing existing courses and performing actions like adding or removing

courses.

Operation log recording: The system records each operation on student information.

3.7 Detailed description of requirements

Based on the above analysis of various system requirements, the detailed description of each

system requirement can be summarized as follows:

(1) Student information includes ID, name, gender, department, phone number, email, etc.

(2) Course information includes ID, course name, credits, etc.
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(3) Student information entered into the system must be stored in a MySQL database and

support essential operations such as browsing, querying, updating, and deleting.

(4) Course information should be saved in the MySQL database and allow basic operations

like viewing, adding, and removing records.
(5) Student information needs to be able to be imported and exported through Excel files.

(6) The display of student data must adhere to a standardized format for consistency and

clarity.

(7) The system should support querying student information by various attributes, including

name, gender, department, phone number, and email, and return all matching records.
(8) Student information can be counted and statistical charts can be displayed.

(9) Modifications to student information should be performed individually, ensuring that

updates to one record do not affect others.

(10) The system should operate in a menu-driven interface, offering clear usage instructions
to users. It must process user inputs accordingly while accommodating potential errors or

abnormal situations during use.

(11) The operation records of adding, modifying and deleting student information should be

stored in log files.
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4 System design

This chapter details the overall framework for designing and implementing the student
information management system, emphasizing its functional modules, data structures, and

process workflows.

By introducing the system architecture in detail, this chapter provides an overall overview

of the system design ideas.

4.1 Functional modules

According to Gomathy (2022), dividing the functions of the student information
management system into multiple modules can improve the maintainability, flexibility and
scalability of the code. The functional modules of the student information management

system are shown in Table 1.

Table 1. System modules divided by function

(1) Administrator registration

(2) Administrator login

(3) Student information entry

(4) Student information export

(5) Student information display

(6) Student information statistics

(7) Student information query

(8) Student information modification

(9) Student information deletion

(10) Course information display

(11) Course information entry

(12) Course information deletion

(13) Course selection information and grade display

(14) Operation log record
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The system achieves efficient and structured information management through modular
design and mutual cooperation between modules. This well-structured modular design
makes the management of student-related data seamless and efficient, and improves the

overall reliability and maintainability of the system.

4.2 Data structure

The database is one of the important components of the system. The following introduces
the structure and details of the administrator table, student table, course table and score table

in the database, and explains the relationship between the tables.

Table 2. Administrator table

Column Name Data Type Allow Nulls Constraints
id int No Primary Key, Auto Increment, Unique
username varchar(50) No Unique
password varchar(50) No

Table 2 shows the detailed structure of the administrator table. The administrator table
includes user name and password. During the processing, each item can be processed as

different attributes of an administrator.

Table 3. Student table

Column Name Data Type Allow Nulls Constraints
id int No Primary Key, Auto Increment, Unique

name varchar(50) No
gender varchar(50) No
age varchar(10) No
department varchar(50) No
phone varchar(20) No
email varchar(50) No
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Table 3 shows the detailed structure of the student table. The student table Includes student
ID, name, gender, department, phone number, and email. During the processing, each item

can be processed as different attributes of a student.

Table 4. Course table

Column Name Data Type Allow Nulls Constraints
id int No Primary Key, Auto Increment, Unique
name varchar(100) No
credit int No

Table 4 shows the detailed structure of the course table. The course table includes course ID,
course name, and credit. During the processing, each item can be processed as different

attributes of a course.

Table 5. Grade table

Column Name Data Type Allow Nulls Constraints
student_id int No Primary Key, Foreign Key
course id int No Primary Key, Foreign Key

grade int Yes

Table 5 shows the detailed structure of the grade table. The grade table includes student ID,
course ID, and grade. During the processing, the student ID and course ID are used for joint

queries to obtain the student's course selection information and grades.
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Figure 2. Database ER model.

Figure 2 shows the relationship between the tables in the database. Administrators and
students have a many-to-many management relationship. Students and courses have a many-
to-many enrollment relationship. Each enrollment relationship generates a course selection

information and is stored in the grade table.

4.3 Process design

Processes can describe the operation mode of each function of the system. The following
content introduces operation processes of the main functions of the system and provides

development and design ideas of the system functions.
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The administrator registration process is shown in Figure 3. The user enters the user name,

password, and confirm password and clicks Submit. After the backend receives the data, it

first compares the password entered by the user with the confirmation password. If the two

passwords are different, the registration fails, and the system returns to the registration page,

and displays an error message. If the two passwords are the same, the user name entered by

the user is compared with the existing user names in the database. If there are duplicate user

names, the registration fails, and the system returns to the registration page, and displays an

error message. If the entered username is unique, the system stores the username and

password in the database and redirects the user to the login page.
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The user enters the
username, password and
confirm password

Y

Backend receives data

Y

Check whether the
password and confirm
password are consistent

Yes

The backend compares
the username with the
existing usernames in
the database

Duplicate
- -
usernames

There are no duplicate usernames

The backend transfers
the data to the database
for storage

Y y

Registration failed Registration successful

Y

Figure 4. Administrator login process.

The administrator login process is shown in Figure 4. The user enters the user name,
password, and verification code and clicks Submit. After receiving the data, the backend first
checks whether the verification code is correct. If the verification code is incorrect, the login

fails, and the system returns to the login page, and displays an error message. Upon
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successful verification of the entered code, the system retrieves the corresponding record
from the database based on the provided username and password. If there is no
corresponding record, the login fails, and the system returns to the login page, and displays
an error message. If there is a corresponding record, the login is successful, and then jumps

to the student information list page.

There are two ways to enter student information: manual entry and Excel entry.

The user enters the
student information that
needs to be entered

Y

Backend receives data

Y

The backend transfers
the data to the database
for storage

‘

Entry successful

Figure 5. Student information manual entry process.

The manual entry process of student information is shown in Figure 5. The user enters the
student information to be entered and clicks Submit. After the backend receives the data, it
transfers the data to the database and saves it. After successful saving, the system jumps to

the student information list page.
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The user uploads a .xlsx
file containing the
student information that
needs to be entered

Y

Backend receives data

Y

The backend transfers
the data to the database
for storage

¢

Entry successful

Figure 6. Student information entry through Excel process.

The process of entering student information through Excel is shown in Figure 6. The user
uploads the .xlIsx file containing the student information to be entered and clicks Submit.
After the backend receives the data, it transfers the data to the database and saves it. After

successful saving, the system jumps to the student information list page.
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The student information query process is shown in Figure 7. The user enters the query

keyword and clicks Submit. After the backend receives the data, it compares the keyword

with the data in the database. If there is no match, the query fails and the message "No match"

is displayed. If there is a match, the matching student information is displayed on the student

information list page.
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The user makes
maodifications to student
information

Y

Backend receives data

Y

The backend transfers
the data to the database
for modification and
storage

Y

Madification successful

|

Figure 8. Student information modification process.

The student information modification process is shown in Figure 8. After the user makes
changes to the student information, he clicks Submit. After the backend receives the data, it
modifies the student's data in the database according to the modified information and saves
it. After the modification is successfully saved, the system jumps to the student information

list page.
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User selects student
information and deletes

v

The backend receives the
instruction

Y

The backend deletes the
corresponding item in
the database

Y

Deleted successfully

Figure 9. Student information deletion process.

The student information deletion process is shown in Figure 9. The user selects the student
information to be deleted and confirms the deletion. After the backend receives the data, it
deletes the corresponding item in the database according to the ID of the deleted student
information and saves it. After the deletion and saving are successful, the system jumps to

the student information list page.
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Figure 10. Course information entry process.
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The entry process of course information is shown in Figure 10. The user enters the course

information to be entered and clicks Submit. After the backend receives the data, it transfers

the data to the database and saves it. After successful saving, the system jumps to the course

information list page.
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User selects course
information and deletes

v

The backend receives the
instruction

Y

The backend deletes the
corresponding item in
the database

Y

Deleted successfully

Figure 11. Course information deletion process.

The course information deletion process is shown in Figure 11. The user selects the course
information to be deleted and confirms the deletion. After the backend receives the data, it
deletes the corresponding item in the database according to the ID of the deleted course
information and saves it. After the deletion and saving are successful, the system jumps to

the course information list page.
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User performs
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entering, modifying, and
deleting student

Y

The backend receives
data

Y

The backend creates and
saves operation logs
based on the operation
type and content

v

Recorded successfully

!
©

Figure 12. Operation log recording process.

The operation log recording process is shown in Figure 12. After the user operates on the
student information, the corresponding data is generated. After the backend receives the data,

it generates and saves the corresponding record in the operation log document.
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5 Results

This chapter outlines the development outcomes of the student information management

system, highlighting its interface designs and detailing their functionalities.

Administrator Login

Username:

Please enter username

Password:

Please enter password

Verification Code: f ch

Figure 13. Administrator login page interface

After the system starts, it starts from the login interface. The interface Ul is shown in the
figure 13. The user can enter the user name, password and verification code to log in. The

interface contains a button to jump to the registration interface.

Administrator Registration

Name:

Please enter name

Password:

Please enter password

Confirm Password:

Please enter password again

Figure 14. Administrator registration page interface
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Figure 14 shows the Ul of administrator registration page. The user can enter a username
and password, re-enter the password to confirm, and click Submit to complete the
registration. After completing the registration, it will jump to the login page to continue the

login process. The interface contains a back button for canceling the registration.

Student Information List

Student Name Gender Age Range z >

Department Phone Number Email Query

0O D Name Gender Age Department Phone Number Email Operation

O 1 Jack Male 20 Economy 1234567 Jack20@stu.com View Details Modify Delete
O 2 Mary Female 20 Computer Science 7654321 Mary123@stu.com View Details | Modify Delete
o s Tom Male 18 Design 11223355 Tom321@stu.com View Details | Modity | | Delsts
O 4 Kate Female 19 Energy 987654321 Kate@stu.com View Details Modify Delete
O 5 Bob Male 21 Computer Science 123123123 Tom@stu.com

View Details Modify Delete

« n 2 » Total 7 records. Total 2 pages

View Statistics [Brawse... | No file selected

Export to Excel

Figure 15. Student information list page interface

After the user completes the login, the system will jump to the student information list page.
Figure 15 shows the Ul of the student information list page. This page is the main page of
the system, which displays student information in a list format and contains jump buttons to

other pages and functions.

The main component of this page is the student information list, which is paginated with 5
students per page, displays the basic information of the students, and provides buttons to
display the student details page, modify student information, and delete student information.
For the function of deleting student information, user can click the delete button after each
student information to delete the student information, or check the multiple-choice box

before the student information to delete it all at once. The page also provides a query function,
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and user can search for student information by entering keywords in the corresponding input

box.
Student Adding

Name:

Gender: ®Male OFemale

Age:
Department:
Phone Number:
Email:

Figure 16. Add student page interface

Figure 16 shows the UI of the Add Student page. In this page, user can enter student
information and add it to the database. After adding, the system will jump to the student
information list page. In addition, this page contains a return button to cancel adding

information and return to the student information list page.



35

Student Information

Basic Information

ID: 1

Name: Jack

Gender: Male

Age: 20

Department: Economy

Phone Number: 1234567

Email: Jack20@stu.com

Course and Grade Information

Course ID Course Name Credit Grade
1 Mathematics 6 4
4 Finnish 5 5

Back to List Edit Information

Figure 17. Student information details page interface

Figure 17 shows the UI of the student information details page. This page displays all the
student information, including personal information and course selection information. The
personal information part is consistent with the content displayed on the student information
list page. The course selection information part displays the student's course selection, course

credits and grades.
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Modify

Name:

Jack

Gender: @®Male OFemale

Age:
20

Department:

Economy

Phone Number:

1234567

Email:

Jack20@stu.com

Figure 18. Student information modification page interface

Figure 18 shows the Ul of the student information modification page. In this page, users can
modify the student's personal information. After clicking the Submit button, the system will
submit and save the modified information to the database and jump to the student
information list page. This page includes a return button to cancel the modification and return

to the student information list page.

Course List

Add Course

ID Course Name Credit Operation
1 Mathematics 6 Delete

2 Computer Science 6 Delete

3 Art History 3 Delete

4 Finnish 5

Delete

Back to Student List
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Figure 19. Course information page interface

Figure 19 shows the UI of the course information list page. This page shows the basic
information of the course, including the ID, course name, and credits. There is a delete button
after each row of courses, which is used to delete the corresponding course. The page
contains an add course button, which is used to jump to the add course page. In addition, the
page contains a return to student list button, which is used to return to the student information

list page.

Add Course

Course Name:

Credit:

Figure 20. Add course page interface

Figure 20 shows the Ul of the course information adding page. In this page, users can enter
course information and add it to the database. After adding, the system will jump to the
course information list page. In addition, this page also contains a return button to cancel

adding information and return to the course information list page.
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Gender Distribution

N Male HEEEE Female

Figure 21. Gender distribution statistics example

Figure 21 shows an example of a gender distribution chart. After entering the statistics
information page, the system will automatically generate a gender distribution chart based

on the number of students of each gender in the database.

Age Distribution

Number of Students
3.0

25

2.0

0.5

Figure 22. Age distribution statistics example
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Figure 21 shows an example of an age distribution chart. After entering the statistics
information page, the system will automatically generate an age distribution chart based on

the number of students of each age in the database.

Department Distribution

BN Design MMM Economy NN Energy
Computer Science

Figure 23. Department distribution statistics example

Figure 23 shows an example of a department distribution chart. After entering the statistics
information page, the system will automatically generate a department distribution chart

based on the number of students in each department in the database.



40

Course Enrollment Statistics

I Number of Enrolled Students
3.0

25

2.0

Number of Students
&

0.5

Art History Finnish Mathematics

Course Name

Figure 24. Course enrollment statistics example

Figure 24 shows an example of a course enrollment statistics chart. After entering the
statistics information page, the system will automatically generate a course enrollment

statistics chart based on the course enrollment data in the database.

[2025-02-17 13:41:16] Added student: Judy, ID: 8

[2025-02-17 13:41:34] Updated student (ID: 6), Name: Lily: age: 18 ->19;

[2025-02-17 13:41:49] Updated student (ID: 3), Name: Tom: age: 20 -> 18; phone: 11223344 -> 11223355
[2025-02-17 13:42:02] Deleted student with ID: 8

Figure 25. Operation log examples

Figure 25 shows some examples of operation logs generated by the system. After the user
operates on the student information, the system will automatically generate an operation log

based on the type and content of the operation and save it in the student_system logs.txt file.
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6 Discussion

The development of the Web-based student information management system represents a
significant contribution to improving the efficiency and reliability of student data
management in educational institutions. This section discusses the implications, challenges,

and potential future directions of the research.

6.1 Implications of the research

The proposed student information management system addresses critical limitations in
traditional student information management methods, such as inefficiency, error-proneness,

and lack of scalability.

By leveraging Java Web technology and a modular design approach, the system provides a
user-friendly interface supports intuitive navigation for administrators and employees,
shortening the learning curve and enhancing system usability. Improvements have also been
made to data processing, ensuring that large amounts of student data can be processed
efficiently through the integration of batch processing, statistical analysis, and secure data
storage. The modular architecture allows for seamless integration of additional capabilities

and expansion to accommodate the growth of the organization.

6.2 Challenges Encountered

During the development and implementation of the system, several challenges were

encountered.

During the development process, priorities need to be constantly adjusted to balance diverse
user needs and system functionality. In terms of security, advanced security measures such
as encryption and access control need to be implemented to prevent unauthorized access and
data leakage. In addition, in order to achieve fast response times while managing large data

sets, database queries and system workflows need to be optimized.
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While these challenges were addressed to a significant extent, they highlight areas that

require ongoing attention in system maintenance and future development.

6.3 Limitations of the study

Despite the system’s success in meeting its primary objectives, certain limitations remain.

The system lacks functionality for managing complex academic workflows, such as course
planning and alumni tracking. Performance testing under high concurrent user loads is
limited due to limitations, and further evaluation is needed to confirm its scalability across
large institutions. In addition, the system’s integration with other educational platforms has

not been fully explored.

These limitations suggest the need for continued development to expand the system’s

capabilities and enhance its utility.

6.4 Future directions

Building on the findings of this research, several avenues for future work are recommended:

e Integrating advanced functionalities, such as predictive analytics for academic

performance and automated reporting, could further enhance the system's value.

e Facilitating seamless integration with other systems, such as financial management or

learning management platforms, would improve data interoperability.

e Leveraging blockchain technology for secure and transparent record-keeping could

enhance data integrity and trustworthiness.

In conclusion, while the current research has successfully developed a functional and
scalable student information management system, ongoing improvements and innovations

are essential to meet the evolving demands of educational institutions and their stakeholders.
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7 Conclusion

This research developed a student information management system using Java Web
technology to enhance the efficiency of managing student data. Development and testing of
the system demonstrated its capability to effectively handle tasks such as data entry,
querying, modification, and deletion. And it realizes additional functions such as permission
management, batch entry and export of information, course information management,

information data statistics, and operation log recording.

Compared with the existing student information management system, this system pays more
attention to batch management and statistics of data in functional design to help users
manage student information more efficiently. In addition, compared with traditional
management systems, this system enables users to operate anytime and anywhere through a

Web-based implementation method, which improves the convenience of use.

There are still some limitations in this research. The functions of the system have not yet
covered all the needs of student management, such as student status management and
complete course management functions. In terms of the load capacity of the system,

performance optimization for large-scale user concurrency needs further research.

For future research and development, the focus can be on integration with other systems. By
integrating with other education management systems, more comprehensive data

interoperability and sharing can be achieved.
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