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Abstract: The School Alert Android application is designed for busy parents of SJI 

International School to stay informed about their children and the school. It also 

provides a web-based system for teachers to manage the system. A simple Software 

Development Life Cycle (SDLC) model is implemented throughout software 

development. The system consists of ten modules, including login, registration, class 

management, user management, student information, attendance, academic 

performance, financial management, activities and messaging. Android Studio and 

Java are used for mobile development, while web technologies like HTML, PHP, and 

MySQL are used for the administrative website. The system then undergoes 

acceptance testing and functionality testing to ensure its effectiveness. The goal is to 

enhance parent-teacher engagement and improve student performance. Future 

enhancements may include notification feature of the latest news for all the system’s 

module. 
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1. Introduction 

A system of engagement focuses on real-time communication between people using IT services like 

collaboration tools and chat [1]. Thus, a system complemented with collaboration capabilities, 

facilitates communication between parents and teachers, which is crucial for the positive development 

of students in terms of their mental and physical growth. In today's Internet-driven society, 

communication technology has rapidly advanced, offering various alerting functions such as email 

notifications, text messaging, and mobile applications, providing effective channels for continuous 

communication between parents and teachers. 

However, existing school management systems often lack the involvement of parents, as they only 

receive detailed information about their children's performance during scheduled parents' day meetings. 

This method becomes impractical for parents who are unable to attend these meetings due to work 

commitments. Consequently, parents seeking instant feedback on their child's behavior and attendance 

can only resort to messaging applications like WhatsApp or Telegram. Unfortunately, these methods 

are not efficient in terms of timely information updates, storage and accuracy. 
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Research has shown that authoritative and authoritarian parenting styles positively impact students' 

performance in school [2]. Both parents and teachers play vital roles in students' academic success, 

providing formal and informal education as they spend significant time in school and at home. To 

address the limitations of existing systems, this project proposes the development of the 'School Alert' 

Android mobile application and an administrative web-based system for St. Joseph's Institution (SJI) 

International School. The aim is to provide parents with functions to access school and student-related 

information, such as attendance, school activities, fee structure, academic performance and chat 

messaging with teachers. Additionally, the proposed administrative web-based system will enable 

teachers to keep all system information up-to-date, including managing mobile user access, student 

information and overall system information available to mobile users. The project objectives include 

designing the UML specification and developing the School Alert mobile application for parents and 

administrative web-based system for teachers at St. Joseph's Institution International School, followed 

by acceptance testing and functionality testing. 

The subsequent sections of this paper are organized in which Section 2 discusses related work on 

the methods and technologies used in this project, Section 3 explains the software development model 

employed, and Section 4 presents the results of the functionality and user acceptance testing for the 

system. 

2.  Related Work 

This section explains about the method and technology used in the project. Some similar systems are 

also studied and compared with the proposed system. 

2.1   Web Development 

The HyperText Markup Language (HTML) is a markup language used to annotate text so that 

computers may modify it to create web pages. HTML also specifies how a browser should load, format 

and align text and graphics on a web page. Despite the ability limitation of HTML to define the 

appearance and style, the Cascading Style Sheets (CSS) is defined internally or externally of HTML 

file to enhance the display capabilities of HTML web page or entire website. JavaScript can also be 

implemented in HTML files to provide computational capability in web documents [3]. 

 Hypertext Preprocesses (PHP) is a common open-source scripting language that can be used almost 

with all existing database and it also can be embedded into HTML. It is different from the client-side 

JavaScript in which the PHP code is executed on the server and the HTML is generated to the client [4]. 

Figure 1 depicts the development of a module in a project. The content of the website project is stored 

in a MySQL database, which then uses the PHP programming language to access the data using 

Structured Query Language (SQL) queries and send it to the browser for HTML display [5]. 

 
Figure 1: Web-based System Database [4] 

2.2  Mobile Platform 
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Android is an open-source mobile operating system based on the Linux kernel, initially developed by 

Android Inc. and later acquired by Google in 2005. It provides a platform for developers to write 

managed code in the Java language, utilizing Google Java libraries to control the device. The Android 

SDK offers the necessary tools and frameworks for creating Java-based applications for Android-

powered devices. Manufacturers can modify the system, including hardware and software layers to meet 

their specific requirements. The official IDE for Android development is Android Studio, built on 

JetBrains' IntelliJ IDEA software. It provides features such as the Android Gradle plugin, emulator, and 

integration with Firebase and cloud services. XML is used in Android Studio to define the UI layout, 

while Java serves as the controller to define class objects and file directories [6]. 

Java, known for its wide acceptance and versatility, is an object-oriented programming (OOP) 

language extensively used for developing applications across various platforms, including servers, 

desktop computers, and mobile devices. Java's key advantages lie in code reusability through software 

modules, extensibility through the addition of small collaborating modules, and improved 

maintainability due to the system being built with smaller, interconnected applications [7]. 

2.3 Database Management System (DBMS) 

Database management system is a general-purpose software that ease the definition, manipulation, 

construction and sharing of databases among diverse users and applications. A database may be 

modified by doing operations like querying it to get particular data, updating it to account for changes 

in the entities involved and creating reports from the data. Hence, by sending Structured Query 

Language (SQL) queries or data requests to the DBMS, an application software can access the database 

and perform operations. Nonetheless, multiple users and applications could access the same database 

simultaneously when it is shared. 

One of the most popular DBMS is MySQL with its latest version of 8.0. It is a relational open-

source DBMS developed by Oracle. It is most of the time being used with phpMyAdmin which provides 

a Graphical User Interface (GUI) functionality for creating and submitting queries as well as to 

administer the database [8]. Therefore, some of the significance of using DBMS as an approach to store 

the system data is the control of data redundancy by practicing data normalization, provide security and 

authorization subsystem in which the information can only be accessed by authorized user and enforcing 

referential integrity constraint. 

2.3  Study of Existing Related Systems 

This section describes the study of existing related systems. The three existing systems that will be 

discussed in this section are School2me, Illumine and Bloomz. Table 1 shows the comparison between 

the existing systems and the proposed School Alert application. 

Table 1: Comparison of Existing Systems with the Proposed System 

Features School2me [9] Illumine [10] Bloomz [11] SchoolAlert 

System Type 

Mobile 

application for 

both teacher and 

parents 

Mobile application and web-based 

for both teacher and parents 

Mobile 

application for 

parent and web-

based for 

teacher 

Notification/Reminder  Yes 

Attendance Module Yes 

No, only exist in 

teachers’ 

module 

No, only inform 

parents in 
Yes 
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Features School2me [9] Illumine [10] Bloomz [11] SchoolAlert 

notification 

section 

Activities Module Yes 

Financial Module 

Yes, online 

payment 

gateway 

Yes, pay in cash 

or check 

No, only notify 

parents on the 

fee payment 

Yes, upload 

receipt as a PDF 

file 

Academic 

Performance Module 
No Yes 

No, only receive 

report card in 

private message 

Yes 

Chatroom Yes, private message only 

Yes, group 

message and 

private message 

Yes, private 

message only 

 

All parent-teacher engagement systems have the basic functions of login and registration, user 

profile, activities module and chat room. The attendance module exists in School2me and School Alert 

application but this function does not exist in the parent module of Illumine and Bloomz apps. The 

financial module exists in all the system except Bloomz that only notifies about the payment in the 

notification section. Also, the academic performance module is not provided in School2me and Bloom 

software. In the aspect of chat message, all applications have the features. 

3. Methodology 

The methodology of simple Software Development Life Cycle (SDLC) has been selected to develop 

the School Alert Mobile Application and the web-based administrative system. The SDLC provides a 

comprehensive plan for step-by-step creating a software system. There are four important phases in 

SDLC model which are analysis, design, implementation and testing phase as shown in Figure 2. 

 
Figure 2: Simple SDLC 

Nonetheless, Figure 3 shows the swimlane diagram of the new system. The system flow is 

visualized based on the project scope. The diagram uses two horizontal lane represents two different 

entities which are teacher as the admin and parent as the mobile user to show the interaction and 

collaboration between them. The swimlane diagram provides a clear and structured overview of the 

entire process, enabling stakeholders to understand the workflow, identify potential bottlenecks or 

inefficiencies in the system. 
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Figure 3: Swimlane Diagram of School Alert Application: Parent-Teacher Engagement System 

3.1  Analysis and Design Phase 

The analysis phase of the system development process involves understanding the user requirements 

gathered to gain a clear understanding of the system's behavior [12]. This phase focuses on 

comprehending the specific functionalities, as outlined in Table 2, that the system needs to fulfill, as 

well as addressing the non-functional requirements listed in Table 3. 

Table 2: Functional Requirements of School Alert Application: Parent-Teacher Engagement System 

Modules Functionalities 

Login • The system shall be able to validate identity of user and staff. 

Register • The system should store the admin information in the database. 

Manage Class • The system shall be able to display existing class enrolled by each teacher 

• The system shall be able to register teacher on a new class 

Manage User • The system shall be able to display user information 

• The system shall be able to register new user information in database 

• The system shall be able to edit or delete existing user information 

Manage Student • The system shall be able to display student information 

• The system shall be able to add new student information in database 

• The system shall be able to edit or delete existing student information 

Manage Attendance • The system shall be able to display attendance information 

• The system shall be able to add new attendance in database 

• The system shall be able to edit or delete existing attendance information 

• The system shall be able to upload absent letter 

Manage Activities • The system should display all existing school activities 

• The system shall be able to create new activity 

• The system shall be able to edit or delete activity 

• The system shall be able to make registration for the activity 
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Modules Functionalities 

Manage Financial • The system should display all financial statement 

• The system shall be able to create new financial statement 

• The system shall be able to edit or delete financial statement 

• The system shall be able to upload the payment document 

Manage Academic 

Performance 

• The system shall be able to display academic result of student 

• The system shall be able to add new student academic result 

• The system shall be able to edit or delete the financial statement 

Manage Message • The system should be able to send message between admin and user 

• The system should be able to store message information in database 

Table 3: Non-Functional Requirements of School Alert Application: Parent-Teacher Engagement 

System 

Requirements Description 

Performance • The interaction between the system and user of mobile application as 

well as between the system and admin of the administrative web-based 

system should not exceed 5 seconds 

Operational • The mobile devices and desktop computer should be operated with 

internet availability. 

• The mobile application and administrative web-based system should be 

able to read from the database and write to the equivalent database 

Security • The admin can login and register account using their registered staff ID 

and password 

• Only authorized mobile user can access the mobile application using 

valid user ID and password registered by admin 

Availability • The mobile application and administrative web-based system should be 

available for use to the mobile user and system admin all the time 

especially during working hour 
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Figure 4: Use Case Diagram 

Figure 4 showcases the key functions and interactions between the parent (mobile user) and the 

teacher (admin) of SJI International School in a use case diagram. This diagram is based on the 

functional requirements outlined in Table 2. The diagram illustrates that the admin has 10 management 

modules, while the mobile user has 6 modules. Use case diagrams are created during the analysis phase 

of the project to provide a clear overview of the system's functions and components. 

 
Figure 5: Class Diagram 
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In the design phase, the structure for School Alert application and the administrative web-based 

system is defined. The class diagram is developed to define the system design such as classes, attributes 

and their relationships. The class diagram serves as blueprints for the implementation phase, ensuring 

the system is developed according to the desired functionalities and specifications. There are a total of 

13 classes as shown in Figure 5. 

3.2  Implementation Phase 

During the implementation phase, the actual system is created using Java for the mobile application, 

HTML and PHP for the web-based administrative system and MySQL for the database. This phase 

focuses on developing functional modules within the system and certain program code is provided to 

enhance clarity. 

 
Figure 6: Admin Account Registration User Interface 

Figure 6 shows the user interface of the admin account registration page, which includes input boxes 

for name, staff ID, email, password, re-enter password, and a register button to submit all the user input. 

The system checks for non-empty inputs and verifies if the passwords match. It also checks if the staff 

ID already exists in the database. If the ID is not found, the new ID is to add the admin database. 

 
Figure 7: Mobile User Account Login User Interface 

Figure 7 shows the user interface with text fields for user ID and password. This system executes 

user verification upon clicking the "LOG IN" button and output toast message whether the user had 

successfully login to the system or not. 
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Figure 8: Admin Add New Class Code Segment 

 
Figure 9: Admin Add New Class User Interface 

Figure 8 features a PHP script that inserts a new class into the database. It retrieves values from a 

submitted form and constructs an SQL INSERT statement. The script executes the query using 

mysqli_query() and displays a success message using JavaScript. Figure 9 displays a modal pop-up 

form for adding a new class, which triggers the code in Figure 8 upon clicking the "Add Class" button. 

 
Figure 10: Admin Validate User Interface 

Figure 10 illustrates the user interface for adding a new user. The system performs checking when 

the form is submitted to validate the user ID's existence and empty fields, triggering alert messages as 

necessary, else the system saves the new user information in database. 
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Figure 11: Admin Edit Student Code Segment 

 
Figure 12: Admin Edit Student User Interface 

The PHP code segment in Figure 11 updates a record in the "student" table of a database based on 

submitted information from an HTML form for editing students. If the "std_ID" parameter is present, 

the code retrieves the new values for the student's name and user ID. It constructs an SQL UPDATE 

statement to update the corresponding fields for the record with the provided student ID. The statement 

is executed using the "mysqli_query" function. Figure 12 shows the user interface for editing students, 

where the admin can modify the student's name and user ID using a dropdown list. The student ID and 

class name cannot be edited in this module. The "Update" button submits the edited information to the 

database by executing the code in Figure 11. 

 
Figure 13: Scan QR Code User Interface 

Figure 13 shows the user interface for scanning QR codes to mark student attendance. Admin selects 

the date and can manually check present students or use the QR code scanning feature. The scanned 

student ID is displayed in a modal window, and the corresponding checkbox is automatically checked 

upon scanning. 
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Figure 14: Mobile User Attendance User Interface 

Figure 14 depicts the user interface of the attendance function in the mobile application, including 

date selection and displaying the attendance status for a specific student. The interface also features an 

"Upload PDF file" button for users to upload absence letters. 

 
Figure 15: Admin Add New Financial User Interface 

Figure 15 displays the admin interface for managing the list of financial statements. It includes 

columns for fee name, fee amount, details and corresponding actions. The "Add New" button generates 

new text fields and upon validation, the data is saved in the database. The edit and delete icon buttons 

perform server-side actions to update the database. 

 
Figure 16: Get Fee Payment Details Code Segment 
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Figure 17: Fee Payment Details User Interface 

Figure 16 contains code segment for retrieving fee payment details in the fee structure module. It 

configures views in a ListView adapter's getView() method, displaying fee information based on the 

data list. Clicking on an item passes relevant information to another activity. Figure 17 shows the user 

interface of the fee payment details page, accessed by clicking on a fee. It displays fee details and 

includes a "Pay Bills" button for uploading payment PDF files. 

 
Figure 18: Admin Add New Marks User Interface 

Figure 18 shows a modal pop-up form for inserting new marks for a student. The form is accessed 

from the "add new academic performance" page by selecting exam details and student information if 

the information selected to add new mark does not exist in database. Then, clicking the "Submit Marks" 

button will insert the data into the database. 

 
Figure 19: Generate Result Table Code Segment 
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Figure 20: Mobile User Academic Performance User Interface 

Figure 19 contains code segment for generating a result table using data from a web view. The 

generateTable method creates a header row with "Subject" and "Mark" columns, then iterates through 

the tableData list to create rows with subject and mark data. Figure 20 shows the user interface of the 

academic performance page in the mobile app, where users can select the year and type of exam from 

dropdown menus. Clicking the "VIEW" button displays the table with subject and mark data generated 

by the code in Figure 19. 

 
Figure 21: Admin View Activity Participant User Interface 

Figure 21 shows the user interface with a table list of activity participants and a "Print" button. 

Clicking the button prompts a print dialog and allow admin to print the participant list. 

 
Figure 22: Activity Registration Form Submission Code Segment 
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Figure 23: Activity Registration Form User Interface 

Figure 22 contains code segment that creates a URL for server-side script handling database 

insertion. It uses RequestQueue and StringRequest to make a POST request to the specified URL. The 

response listener handles the server's response, displaying success or failure messages. The getParams 

method provides the parameters for the request. Figure 23 shows the user interface of an activity 

registration form where the class name and emergency contact are entered. Clicking the "Submit" button 

executes the code in Figure 22, storing the participant's information in the database. 

 
Figure 24: Admin Manage Message User Interface 

Figure 24 shows the "Manage Message" user interface, allowing admin to search for users and chat 

with them after selecting the specific user icons. The admin can input and send messages using the text 

field and "Send" button, which saves the message in database. 

 
Figure 25: Mobile User Message Center User Interface 
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Figure 25 shows the user interface of the message center for mobile users, where messages are 

aligned to the right or left depending on the sender. The interface includes a text field for typing 

messages and a "SEND" button for saving the message into database. 

4.  Results and Discussion 

The results and discussion section discuss on the testing phase of the project. This phase presents 

system’s functionality testing using the planned test cases as well as the analysis of the results from the 

user acceptance testing that involve the target audiences which is the parent and teacher of SJI 

International School. Both of the users interact with the system and determine whether everything works 

as expected. The system has been tested to 10 respondents of parent who access the School Alert 

Android application and 10 respondents of teacher who access the web-based administrative system 

with the use of questionnaire in the form of Google Form. 

4.1  Functionality Testing 

Based on Table 4, the overall result of the test cases shows that there are a total of 41 test cases 

developed from 10 modules that had been conducted to test the School Alert application and web-based 

administrative system. The system has passed successfully. 

Table 4: Overall Test Case Result 

Test Case ID Total Test Cases Total Success Total Fail 

TC_100 2 2 0 

TC_200 2 2 0 

TC_300 3 3 0 

TC_400 4 4 0 

TC_500 4 4 0 

TC_600 6 6 0 

TC_700 5 5 0 

TC_800 5 5 0 

TC_900 6 6 0 

TC_1000 4 4 0 

 

4.2  User Acceptance Testing 

User acceptance testing for the School Alert Mobile Application and web-based administrative system 

involved evaluating functionality and user experience on a scale of 1 to 5, from strongly disagree to 

strongly agree. The results were presented using a bar graph. 

 
Figure 26: Bar Graph for School Alert Application Functionality Result 
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Table 5: School Alert Application Functionality Result 

No. Question Scale Total 

1 2 3 4 5 

1 Successful log in to the application using valid 

credentials 

0 0 0 3 7 10 

2 Able to upload PDF format of absenteeism 

letter and fees payment receipt 

0 0 1 3 6 10 

3 Able to view student's result for the selected 

type of exam and year 

0 0 1 3 6 10 

4 Capable of register the school activity for 

student 

0 0 1 3 6 10 

5 Able to text messaging with the school teacher 0 0 1 4 5 10 

Based on Figure 26 and Table 5, the evaluation result of the School Alert application functionality 

shows a high level of satisfaction among the respondents. The majority agreed or strongly agreed on 

the successful login feature, uploading PDFs, viewing student's results, activity registration and text 

messaging with school teachers in the School Alert Mobile application. 

 
Figure 27: Bar Graph for School Alert Application User Experience Result 

 

Table 6: School Alert Application User Experience Result 

No. Question Scale Total 

1 2 3 4 5 

1 Intuitive and user-friendly interface 0 0 1 5 4 10 

2 Easily navigate through different screens and 

features 

0 0 1 3 6 10 

3 Smooth submission of absence letters and 

payment files 

0 0 1 2 7 10 
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No. Question Scale Total 

1 2 3 4 5 

4 Fast loading time and responsive screens for 

optimal performance 

0 0 1 5 4 10 

5 Clear and consistent menu structure and icon 

used 

0 0 1 4 5 10 

Based on Figure 27 and Table 6, the evaluation result of the School Alert application user 

experience indicates a high level of satisfaction among the respondents. The user experience feedback 

highlighted positive perceptions of the intuitive interface, fast loading times, responsive screens, easy 

navigation and clear menu structure in the School Alert Mobile application. 

 
Figure 28: Bar Graph for the Administrative Web System Functionality Result 

Table 7: Administrative Web System Functionality Result 

No. Question Scale Total 

1 2 3 4 5 

1 Successfully log in to the web system 0 0 0 5 5 10 

2 Able to manage class, mobile user, student, 

attendance, financial, academic, activities 

0 0 0 3 7 10 

3 Able to scan student's QR code for attendance 

management. 

0 0 1 4 5 10 

4 Able to text message with mobile user 0 0 1 6 3 10 

5 Able to view PDFs of uploaded absent letters 

and payment receipts. 

0 0 0 7 3 10 

The evaluation results of the administrative system’s functionality, as depicted in Figure 28 and 

summarized in Table 7, indicates a high level of satisfaction among the respondents. The majority of 

participants agreed or strongly agreed with the successful login feature, management ability, QR code 

scanning feature, view PDFs upload by mobile user and text messaging with mobile user who is the 
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parent using the administrative web system. Overall, the results suggest a high level of satisfaction with 

the administrative system's functionalities. 
 

 
Figure 29: Bar Graph for Administrative System User Experience Result 

Table 8: Administrative System User Experience Result 

No. Question Scale Total 

1 2 3 4 5 

1 Intuitive and user-friendly interface 0 0 1 5 4 10 

2 Easily navigate through different screens and 

features 

0 0 0 6 4 10 

3 Clear and consistent menu structure and icon 

used 

0 0 1 2 7 10 

4 Good performance such as fast loading time 

and responsive screens 

0 0 0 3 7 10 

5 Streamlined communication with mobile user 0 0 0 5 5 10 

Referring to Figure 29 and Table 8, the evaluation results of the administrative web system's user 

experience indicate that a significant proportion of respondents agreed or strongly agreed on various 

aspects, including user-friendly interface, easy navigation through different screens, clear and consistent 

menu structure and icon, good system performance and smooth communication with mobile user. 

Overall, the results suggest a high level of satisfaction with the administrative system's user experience. 

5. Conclusion 

In conclusion, the School Alert application and the administrative web-based system bring advantages 

such as QR code attendance scanning, messaging features and easy access for both parents and teachers 

in getting information. However, there are also limitations, including the need for active checking of 

information and restricted access for certain mobile operating systems. Recommendations for 

improvement include implementing notification features for all modules, expanding mobile application 

compatibility and adding a subject management module to the web-based system. Overall, the 

developed School Alert solution holds potential for implementation in various educational settings, 

offering enhanced monitoring and management capabilities for parents and educators. 
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