
 APPLIED INFORMATION TECHNOLOGY AND COMPUTER 
SCIENCE 
e-ISSN: 2773-5141 
 
 

AITCS 

Vol. 6 No. 2 (2025) 1231-1248 
https://publisher.uthm.edu.my/periodicals/index.php/aitcs 

   
 

This is an open access article under the CC BY-NC-SA 4.0 license. 

 

 

RCARS: Residential College Accommodation Rental System 
for Student Housing Center 

Hemasrri Muniandy1, Nurezayana Zainal1* 

1  Faculty of Computer Science and Information Technology, 

Universiti Tun Hussein Onn Malaysia, Parit Raja, Batu Pahat, 86400, MALAYSIA  

 
*Corresponding Author: nurezayana@uthm.edu.my  
DOI: https://doi.org/10.30880/aitcs.2025.06.02.066 

Article Info Abstract 

Received: 16 June 2025 
Accepted: 20 November 2025 
Available online: 30 November 2025 

RCARS is a web-based Residential College Accommodation Rental 
System developed for the Student Housing Centre (PRP) of Universiti 
Tun Hussein Onn Malaysia (UTHM) to address challenges associated 
with manual accommodation application management. It streamlines 
the processing of applications, status monitoring, and payments 
through five main modules. Login and Registration manages user 
access, while Accommodation Application allows users to submit 
requests and receive updates. Admin Management oversees 
applications, packages, hostels, and generates related reports. Payment 
and Quotation automatically calculate fees and generate receipts, while 
Room Allocation and Management handles room availability and 
automate room assignments. Developed using Laravel, HTML, CSS, and 
JavaScript, RCARS emphasizes usability and operational efficiency. It 
adopts an incremental prototyping approach, allowing iterative testing 
and continuous improvement based on user feedback. User acceptance 
testing indicated high satisfaction in terms of usability, functionality, 
design, and reliability. By reducing administrative workload and 
improving overall user experience, RCARS significantly enhances the 
effectiveness and accessibility of UTHM’s residential accommodation 
management. 
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1. Introduction 

The Student Housing Centre (PRP), known as the Student Housing Unit under the Office of Student Affairs from 
2005 to 2012, was restructured and renamed to strengthen its role in managing student accommodation. 
Approved by the University Board on 20th May 2012, this change aimed to improve the administration of 
residential colleges and transportation services. In early 2022, a new structure was also approved to centralize 
the management of residential colleges and student offices without hostels under one responsibility center, PRP 
aligning with UTHM’s core functional clusters [1]. 

PRP currently oversees accommodations for students, mobility programs, and short-term stays. While 
applications were once managed online, a system failure led to a return to manual processing. Students must now 
complete forms and submit them via email with an official letter to PRP. The approval process involves several 
steps, including coordination between units, quotation issuance, and manual payment—often resulting in delays, 
missed communications, and calculation errors. 

To address these challenges, this project will develop the Residential College Accommodation Rental System 
(RCARS). It replaces manual forms with an online system to speed up the application process and make it easier 
for applicants. Applicants can check their application status anytime, without needing to follow up. The system 
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also generates rental quotations and processes payments automatically, reducing errors. For admin, RCARS makes 
it easier to review, approve, and assign rooms, helping them manage applications more efficiently. 

2. Literature Review 

This section will address the study of the Residential College Accommodation Rental System for Student Housing 
Center (RCARS), and the comparison of similar systems. 

2.1 Domain Background 

The digital transformation of higher education institutions has accelerated the adoption of smart campus 
initiatives, which focus on enhancing administrative efficiency, service delivery, and the overall student 
experience. A smart campus leverages digital technologies to streamline university operations such as 
accommodation management, course registration, and facility bookings [2]. These systems reduce reliance on 
manual processes, minimize human error, and provide real-time access to information for both students and 
administrators. Student housing administration is a key component of this transformation. Previously, rental 
accommodation applications at the Student Housing Centre were managed manually through paper forms, email 
correspondence, and lengthy approval procedures. Sample application forms and approval letters are provided in 
Appendix A. These manual methods often resulted in administrative burdens, delays, and miscommunication. By 
digitizing the application, approval, and payment processes, a web-based system like RCARS enhances processing 
speed, accuracy, and transparency, thereby supporting the objectives of a smart campus. 

2.2 Comparison of Existing System with RCARS 

To improve the RCARS system, a detailed analysis was carried out on three well-known platforms: 
Booking.com, Airbnb, and iBilik. Booking.com is a global online platform that helps users book various types of 
accommodation, such as hotels, apartments, and guest houses. Since its launch in 1996, it has grown rapidly due 
to its user-friendly interface, wide range of options, and helpful features like price comparisons and customer 
reviews. [3]. 

Airbnb, launched in 2008, is a platform that allows individuals to rent out their homes or spare rooms to 
travelers looking for short-term stays. It connects hosts and guests easily through its simple design, offering 
unique and flexible lodging options while also supporting the sharing economy [4]. 

Meanwhile, iBilik is a Malaysian-based platform that focuses on property listings and rental services. It allows 
users to search for rooms or properties to rent or buy using filters like location, price, and property type. With 
clear listings, images, and direct contact with owners or agents, iBilik simplifies the property search process and 
supports the local real estate market [5]. Analyzing these platforms helps identify useful features that can be 
applied to enhance the RCARS system 

Table 1 Comparison between Existing Application and Proposed System 

No. Features Booking.com Airbnb iBilik  RCARS 

1. Register & Login √ √ √ √ 

2. Application Management √  √ √ 

3. Room Management √ √ √ √ 

4. User Interface √ √ √ √ 

5. Search Functionality √ √ √ √ 

6. Booking Flexibility √ √ x √ 

7. Payment Processing √ √ x √ 

 
Table 1 shows that key functions including room administration, search capabilities, user interface, and 

registration/login are supported by all systems, including RCARS. The integration of application management and 
improved booking flexibility and payment processing, which are not entirely provided by iBilik, make RCARS 
stand out. Based on this comparison, RCARS is a more complete and approachable rental accommodation system. 
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3. Methodology 

This study implements the prototyping software development model to build the RCARS system. The model 
emphasizes iterative development, where a prototype is constructed, tested, and refined until it meets stakeholder 
satisfaction. As shown in Fig 1, this model is beneficial when system requirements are not fully understood from 
the beginning, allowing the system to evolve through close collaboration between developers and users. The 
prototyping model is a trial-and-error approach involving frequent user feedback to produce a system that better 
satisfies user needs [6]. 

 

Fig 1: Prototyping Software Development Model 

Every development phase, from gathering requirements to refining the completed prototype, has specific 
requirements and results that help provide an organized framework for the process. This guarantees that the 
result not only fixes the issues found but also offers system administrators and applicants a better user experience. 
As indicated in Table 2, every development stage adheres to a defined workflow with distinct deliverables. 

Table 2 Task and Output of each phase 

Phase Task Output Tool 

Requirements  Interview Stakeholder 

 Gather and analyze system 
requirement 

 Determine development 
tools 

 System proposal 

 Gantt Chart 

 Use case diagram 

 Microsoft Word 

 Microsoft Excel 

 Draw.io 

Quick Design  Develop wireframes or 
mockups of the UI 

 Define system architecture 
and components 

 identify key functionalities 
and features 

 Prototype design 
specifications 

 Functional requirements 
list 

 Figma  

Build Prototype  Coding and Programming 

 Implement core 
functionalities 

 Integrate databases  

 Conduct initial testing 

 Functional system 
prototype 

 Integrated system 
prototype 

 Testing results and 
identified issues 

 Laravel 

 Visual Studio 
Code 

 Laragon 

 MySQL 

 

User Evaluation  Conduct usability testing 
sessions 

 Conduct User Acceptance 
Testing (UAT) 

 Conduct alpha testing  

 Conduct beta testing  

 Observe users interacting 
with the prototype 

 User feedback report 

 UAT results and validation 
report 

 Alpha testing report 

 Beta testing feedback and 
report 

 Google forms 

 Observation 
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Table 2: (cont.) 
Refining 

Prototype 
 Review user feedback and 

prioritize changes 

 Make necessary 
adjustments to design and 
functionality 

 Conduct additional rounds 
of testing 

 Update documentation to 
reflect changes 

 Updated prototype 

 Revised design document 

 Finalized system prototype 

 Updated project 
documentation 

 Laravel  

 Microsoft Word 

3.1 User Requirement Analysis 

Table 3 User Requirement 

Users Requirement 

Applicants  UTHM applicants should use their SMAP ID or TCIS ID and password. 

 Non-UTHM applicants should use their registered email and password. 

 Non-UTHM applicants must be able to register for a new account using their 
personal information. 

 Applicants must be able to submit accommodation applications. 

 Applicants must be able to view the status of their submitted applications. 

 Applicants must receive notifications via email regarding updates to their 
application status. 

 Applicants must be able to download a summary of their accepted bookings. 

 Applicants must be able to make online payments for accommodation fees through 
an integrated payment system. 

Admin  Admins must be able to log in to the system using pre-set credentials. 

 Admins must be able to manage room availability (create, update, and delete room 
details). 

 When an admin approves an application, the system must allocate a room and 
calculate the payment amount automatically. 

 Admins must be able to process accommodation applications (approve or reject). 

 Admins must be able to track payments. 

 Admins must be able to generate booking summaries. 

 Admins must be able to generate reports based on applications and payment data. 

 Admin must be able to manage hostel, blocks, room, package 
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3.2 Functional and Non-Functional Requirements 

Table 4 Functional Requirement 

Modules Functionalities Users 

Login and 
Registration 

 The system shall allow UTHM applicants to log in using their TCIS ID 
or SMAP ID and password. 

 The system shall allow non-UTHM applicants to register for a new 
account by providing personal information (e.g., name, email, phone 
number, password). 

 The system shall allow non-UTHM applicants to log in using their 
registered email and password. 

 The system shall allow Admins to log in using pre-set credentials. 

 The system shall validate login credentials and provide appropriate 
feedback for successful or failed attempts. 

 The system shall provide a "Forgot Password" feature for users to 
reset their password via email. 

Applicants, 
admin 

Accommodation 
Application 

 The system shall provide an accommodation application form for 
logged-in users. 

 The system shall require information such as purpose/program, 
check-in and check-out dates, number of participants (male/female), 
and package selection. 

 The system shall validate the application form to ensure all required 
fields are completed and information is accurate. 

 The system shall store submitted applications in the database and 
associate them with the applicant's account. 

 The system shall send confirmation emails upon successful 
submission of an application, including application details and 
estimated processing time. 

 The system shall allow applicants to view and track the current status 
of their submitted applications. 

 The system shall enable applicants to download a booking summary 
for their accepted accommodation applications. 

 The system shall send email notifications to applicants regarding 
significant updates to their application status (e.g., acceptance, 
rejection, payment reminders). 

Applicants,  

Room Allocation 
and Management 

 The system shall allow administrators to add, update, and remove 
hostels, blocks, rooms, and packages in the database. 

 The system shall provide a real-time view of room availability and 
status (e.g., available, occupied, maintenance). 

 The system shall allow administrators to filter rooms by type, 
occupancy, or date range. 

 Upon application approval by an admin, the system shall 
automatically allocate an available room based on the applicant's 
requirements and current availability. 

Admin 
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Table 4: (cont.) 

Payment and 
Quotation 

 The system shall calculate accommodation costs based on selected 
packages, duration of stay and number of participants. 

 The system shall generate a quotation for applicants upon application 
submission. 

 The system shall allow applicants to make online payments securely 
via Stripe. 

 The system shall update the payment status upon successful 
transactions. 

 Upon application approval, the system shall automatically calculate 
the final payment due based on the selected package and duration. 

 The system shall allow admins to track payments, including 
completed, pending, or refunded transactions. 

 The system shall provide administrators with financial reports, 
including total revenue and breakdowns of payment status. 

Admin, 
Applicants 

Admin 
Management 

 The system shall display the Admin dashboard with key metrics (e.g., 
number of rooms (available, under maintenance, allocated), total 
applications (pending, new, rejected), and total revenue) 

 The system shall allow administrators to process accommodation 
applications (approve or reject).  

 The system shall allow administrators to search applications by 
status (pending/accepted/rejected).  

 The system shall allow administrators to export application data by 
selected status (e.g., as an Excel file).  

 The system shall allow administrators to view all admin accounts.  

 The system shall allow administrators to add new admin accounts 
with valid data. 

 The system shall allow administrators to edit their admin account 
details. 

 The system shall allow administrators to delete admin. The system 
shall allow administrators to view, add, update, delete semesters or 
sessions  

Admin 

Table 5 Non-Functional Requirement 

Modules Functionalities 

Operational 

 The system should be easy to use for all user types (UTHM applicants, non-UTHM 
applicants, and admin).  

 The system should work with popular web browsers such as Google Chrome, Mozilla 
Firefox, and Microsoft Edge.  

 The system should have a responsive design to ensure an optimal user experience on 
various devices, including desktops, tablets, and smartphones. 

Performance 
 The system should ensure that responses to user interactions (e.g., submitting 

applications, generating reports) are processed within 3 seconds.  

Usability 

 The system should have an intuitive, easy-to-navigate user interface.  

 The system should have a clear and consistent layout, making it easy for all user types 
(applicants and admin) to use.  
The system should provide helpful error messages and notifications for user actions 
requiring attention or correction. 

Security  The system should store passwords in a hashed format to ensure user data security.  
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3.3 Use Case Diagram 

A use case diagram is a visual representation that illustrates the interactions between users (actors) and the 
system. It highlights various use cases and their relationships to demonstrate how the system functions from the 
user's perspective. The Use Case Diagram for the Residential College Accommodation Rental System (RCARS) 
illustrates the interactions between two primary actors: applicants and administrative staff from the Asset, 
Operations, and College Facilities Unit. The applicants include UTHM individuals (students and staff) and non-
UTHM individuals seeking accommodation. Fig 3 shows the use case diagram of RCARS. 

 

 

Fig 2: Use Case Diagram 

3.4 Class Diagram 

The class diagram represents the conceptual model in database modelling, as illustrated in Fig 3 . It includes 
database tables. 

 

Fig 3: Class Diagram 
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3.5 Implementation of the System 

This section demonstrates the developed modules in RCARS. Each module is designed to address specific 
functionalities such as login and registration, accommodation applications, room allocation and management, 
payment and quotation and admin management. The following figures show the key interfaces and features of the 
system. The system's login and registration interfaces are shown in Figs. 4(a) and 4(b). The login screen is shown 
in Fig. 4(a), where users first choose whether to be an administrator, UTHM user, or non-UTHM user. The input 
fields then dynamically change according to the role that is selected. This method improves usability by 
adapting the form to the user's context. The registration screen for non-UTHM users is shown in Fig. 4(b), where 
they can create an account by providing their contact and personal information.  
 

  
(a) (b) 

Fig. 4 Login and Registration Module (a) Login Page; (b) Register Page 
 

 Figures 5(a) and 5(b) show the Accommodation Applications Module's main interfaces. The User Dashboard, 
displayed in Fig. 5(a), allows users to manage submitted applications, view payment choices, and monitor the 
status of their accommodation applications. Depending on the status of the application, the dashboard offers real-
time updates and action options like "View," "Pay," "Edit," "Delete," and "Booking Summary." The Accommodation 
Application Form Page, shown in Fig. 5(b), allows users to submit new accommodation requests by completing 
the necessary information. To help users finish their applications quickly, the form includes input validation and 
a draft save option. 

 

  
(a) (b) 

Fig. 5 Accommodation Applications Module (a) User Dashboard; (b) Accommodation Application Form Page 

 Fig. 6(a) and 6(b) display the interfaces for the Room Allocation and Management Module. Fig. 6(a) shows the 
Room Management Page, which the admin can manage room details under specific blocks, including adding, 
editing, deleting, and searching for rooms. Each room is linked to its corresponding hostel and block, ensuring 
organized room allocation. Fig. 6(b) presents the Package Management Page, which allows the admin to create 
and manage accommodation packages with specific rental prices based on category and type. These packages are 
used to calculate the rental fee upon application approval automatically. 
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(a) (b) 

Fig. 6 Room Allocation and Management (a) Room Management; (b) Package Management Page 
 

 The Payment and Quotation Module's pages are shown in Fig. 7(a) and Fig. 7(b). Figure 7(a) shows the Stripe 
Payment Page, which enables secure online payment for approved rental lodging applications. Accuracy is 
guaranteed because the payment amount is generated automatically, and user input errors are minimised. As 
shown in Fig. 7(b), after a successful payment, users can download the Booking Summary Page, which contains a 
detailed summary of the reservation, including room information, payment confirmation, and total amount paid. 

 

  

(a) (b) 
Fig. 7 Payment and Quotation (a) Stripe Payment Page (b) Booking Summary Page 

 Figures 8(a) and 8(b) show the main Admin Management Module interfaces. The admin dashboard, displayed 
in Fig. 8(a), gives a summary of key system information like application statistics, room availability status, and 
overall revenue. It serves as the main hub for managing many administrative tasks. The Application Review Page, 
shown in Fig. 8(b), allows administrators to review, accept or reject user applications. 
If accepted, the system immediately assigns a room and calculates the rental amount; if denied, a justification 
must be provided prior to submission. 

 

  
(a) (b) 

 
Fig. 8 Admin Management (a) Admin Dashboard; (b) Application Review Page 

4. Result and Discussion 

This section presents the outcomes of the implementation system, including the test plan and UAT. The results 
demonstrate how RCARS addresses the limitations of the previous manual process. Key findings on system 
functionality, user experience, and administrative efficiency are also discussed. 
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4.1 Test Plan 

Based on the results presented in Table 6, the test plan for all modules in the RCARS system was successfully 
executed without any failures. The expected results aligned with the actual outcomes, indicating that the 
application functioned as intended during testing. Therefore, the test plan confirms that the RCARS system 
encountered no errors and successfully met the functional requirements of each module. 

Table 6 Test Cases 

Test ID Requirement Result 
(Pass/Fail) 

TC-01 Login and Registration 

TC-01-01 
The system allows UTHM applicants to log in using their TCIS ID or SMAP ID 
and password. 

Pass 

TC-01-02 
The system allows non-UTHM applicants to register for a new account by 
providing personal information (e.g., name, email, phone number, password). 

Pass 

TC-01-03 
The system shall allow non-UTHM applicants to log in using their registered 
email and password. 

Pass 

TC-01-04 
The system allows Admin to log in using pre-set credentials. 

 

Pass 

TC-01-05 

The system validates login credentials and provides appropriate feedback for 
successful or failed attempts. 

 

Pass 

TC-01-06 
The system provides a "Forgot Password" feature for users to reset their 
password via email. 

Pass 

TC-02 Accommodation Application 

TC-02-01 
The system provides an accommodation application form for logged-in users. Pass 

TC-02-02 
The system validates the application form to ensure all required fields are 
completed and the information is accurate. 

Pass 

TC-02-03 
The system stores submitted applications in the database and associates them 
with the applicant's account. 

Pass 

TC-02-04 
The system sends confirmation emails upon successful submission of an 
application, including application details and estimated processing time. 

Pass 

TC-02-05 
The system allows applicants to view and track the current status of their 
submitted applications. 

Pass 

TC-02-06 
The system allows applicants to view and track the current status of their 
submitted applications. 

Pass 

TC-02-07 
The system sends email notifications to applicants regarding significant 
updates to their application status (e.g., acceptance, rejection, payment 
reminders). 

Pass 

TC-03 Room Allocation and Management 

TC-03-01 
The system shall allow administrators to add, update, and remove hostels, 
blocks, rooms, and packages in the database. 

Pass 

TC-03-02 
The system shall provide a real-time view of room availability and status (e.g., 
available, occupied, maintenance). 

Pass 

Table 6: (cont.) 
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TC-03-03 
The system shall allow administrators to filter rooms by type, occupancy, or 
date range. 

Pass 

TC-03-04 
Upon application approval by an admin, the system shall automatically 
allocate an available room based on the applicant's requirements and current 
availability 

Pass 

TC-04 Payment and Quotation 

TC-04-01 
The system shall calculate accommodation costs based on selected packages, 
duration of stay and number of participants. 

Pass 

TC-04-02 

The system shall generate a quotation for applicants upon application 
submission. 

The system shall allow applicants to make online payments securely via Stripe. 

Pass 

TC-04-03 The system shall update the payment status upon successful transactions. Pass 

TC-04-04 
Upon application approval, the system shall automatically calculate the final 
payment amount due based on the selected package and duration. 

Pass 

TC-04-05 
The system shall calculate accommodation costs based on selected packages, 
duration of stay and number of participants. 

Pass 

TC-04-06 
The system shall allow admins to track payments, including completed, 
pending, or refunded transactions. 

Pass 

TC-04-07 
The system shall provide financial reports for administrators, including total 
revenue and payment status breakdown. 

Pass 

TC-04-08 The system shall update the payment status upon successful transactions. Pass 

TC-05 Admin Management 

TC-05-01 
The system shall display the Admin dashboard with key metrics (e.g., number 
of rooms (available, under maintenance, allocated), total applications 
(pending, new, rejected), and total revenue) 

Pass 

TC-05-02 
The system shall allow administrators to process accommodation applications 
(approve or reject).  

Pass 

TC-05-03 
The system shall allow administrators to search for applications by status 
(pending/accepted/rejected).  

Pass 

TC-05-04 
The system shall allow administrators to export application data by selected 
status as an Excel file.  

Pass 

TC-05-05 The system shall allow administrators to view all admin accounts.  Pass 

TC-05-06 
The system shall allow administrators to add new admin accounts with valid 
data. 

Pass 

TC-05-07 The system shall allow administrators to edit their own admin account details. Pass 

TC-05-08 
The system shall allow administrators to delete admin account. The system 
shall allow administrators to view, add, update, delete semesters or sessions 
in the system.  

Pass 

4.2 User Acceptance Testing 

The User Acceptance Testing (UAT) for RCARS is carried out to assess the system’s usability, functionality, 
completeness, and overall user satisfaction. A total of 15 randomly selected students from UTHM participate in 
the testing through a Google Forms survey. The questionnaire consists of 10 questions covering key aspects such 
as feature availability, ease of navigation, interface design consistency, error handling, data accuracy, and 
satisfaction with system performance. 

Questions 1 to 9 are presented in a Yes/No format, allowing participants to quickly indicate whether the 
system meets specific expectations. These questions ask whether the system includes all the expected features, 
whether it is easy to navigate, if the user interface is appealing and consistent, if critical functions work correctly, 
whether data is displayed accurately, and if error messages are clear and helpful. Participants are also asked if 
they can easily locate all required features without extensive searching. Question 10 uses a 5-point Likert scale 
ranging from 1 – Poor, 2 – Fair, 3 – Good, 4 – Very Good, to 5 – Excellent, and asks participants to rate their overall 
satisfaction with the RCARS system. Details of the test questions are available in Appendix B. 
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The results indicate that 100% of users agree the system is easy to use, complete in its features, accurate in 
handling data, and clear in managing errors. However, when asked about their overall satisfaction, 13 out of 15 
respondents rate the system as “Good,” while none select “Excellent.” This suggests that although the system 
performs well overall, there may still be minor areas for improvement. Details of the response data are visualized 
in Appendix C. 

5. Conclusion 

In conclusion, RCARS brings many benefits by making the accommodation application process easier and reducing 
the workload for staff and applicants. With features like automated payments, real-time application tracking, and 
a user-friendly design, the system helps improve efficiency and transparency. In the future, RCARS can be 
improved further by adding a mobile-friendly version and more advanced features to manage rooms and support 
users better. To make the system even more useful and user-friendly, several suggestions are proposed. These 
include creating a module to track check-in and check-out activities and monitor room usage more accurately. 
Using QR codes for these processes can also make hostel entry easier and cut down admin work. Adding support 
for multiple languages can help international students feel more comfortable. Lastly, allowing local payment 
options like FPX, online banking, and e-wallets will give users more flexible and convenient ways to pay. 
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Appendix A: Current Manual Application Form and Rental Quotation for 
Accommodation 
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Appendix B: User Acceptance Test Questions 
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Appendix C: User Acceptance Test Results 
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