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Abstract: The web system appears to be the current trend for the Student Mobility 

Program (SMP). In line with the Ministry’s aspiration to enhance internationalization 

of higher education, most universities and non-profit organizations are committed to 

help increase their student’s global mobility and provide opportunities for students to 

benefit from international travel. The goal of this project is to develop the Student 

Mobility Program Management System (SMPMS) within UTHM. Currently, the 

UTHM student mobility program is operated manually without a computerized 

system. There are certain problems that occur with present management that are, 

consume a lot of time and effort among mobility students and academic staff. In 

addition, the problem with the tedious process to submit the application and it is 

highly possible that the uploaded file was sent to the wrong person. These issues drive 

the development of SMPMS. It is developed through activities in the evolutionary 

software prototyping model where three iterations were involved. The SMPMS 

enables mobility students to submit their materials online. In addition, this system 

provides an important note or reminder, for instance, for the visa validation date. The 

system also allows mobility students to share their feedback or experiences when 

joining the mobility program. Apart from that, the system has been able to UTHM 

International Office to manage mobility programs, including the number of students 

participating and partner universities involved. Finally, it also produced a monthly 

and annual report to the International Office. The test result shows that the system 

passed 15 of the 15 test cases that represent 100% of all test cases. To conclude, this 

system is very useful for managing mobility programs effectively and efficiently, 

therefore, can increase the number of students joining UTHM mobility programs. 

 

Keywords: Web-Based System, Evolutionary Prototyping, Student Mobility 

Program 

 

1. Introduction 

Student Mobility Program in UTHM provides opportunity for students to gain new experience in 

joining other university classes by applying the student mobility program. The application of this 

program is done by paper-based filling method. 
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In order to join SMP, students are required to contact and meet the Faculty’s Mobility Coordinator 

to discuss about the type of program, subject to register in UTHM, and other matters prior to the 

application. Students are required to fill up the mobility application form to proceed with the 

application. Once the students have finished filling up the forms and gather all required documents, 

students need to submit the documents to faculty coordinator. An offer letter will be issued by the PPA 

once the application is successful. For a mobility programme exceeding 1 month duration, students are 

required to apply for a visa, students need to go to PPA to request for the Student Confirmation Letter 

while the faculty coordinator also have to ask the collaborator’s university to proceed students’ visa 

account in immigration. There is no process monitoring of students during the program. After SMP 

comes to the end, SMP students were asked to make a report on the program.  

This current situations lead to several problems, which are consume a lot of time and effort because 

the faculty’s coordinator need to become a middleman. If the students are not around the university, he 

or she needs to print all the students’ documents and pass it to other parties. Besides that, problem with 

tidies process to submit the application.  

Next, there is highly possible that the file uploaded were sent to the wrong person. This resulted in 

the delay in completing the entire enrollment process. Other than that, miscommunication on the travel 

regulation of both universities. Some students may not alert with the visa validity and the latest policy 

regarding their visa. If they overstayed, students would need to pay fines for overstaying.  

Thus, SMPMS is developed to overcome these problems. There are three main objectives of this 

project, which are analyzed and design a system for computerizing mobility program application, 

develop the solution for SMP using object-oriented approach and test the SMPMS with the system 

stakeholders. The main users of SMPMS were targeted by four parts which are inbound and outbound 

UTHM’s mobility students, international officer, Academic Management Office (PPA), and faculty 

including Dean, Deputy Dean of Academic and Internationalization (TDAA), faculty coordinator and 

faculty administration staff. 

This system consisted of seven main features including login into system, mobility program 

application, manage visa application, manage university collaboration, sharing experience, course result 

and generate report. This system, hopefully will improve the process of application mobility program, 

thus least the time and work needed to be done by the mobility staff and students. Finally, attract more 

students to join mobility program in UTHM. The following papers were organized into several sections 

as follows: Section 2 discusses the related works of the developed system. Section 3 on the other hand, 

describes the methodology used for SMPMS. Next, in section 4, explain about the results and discussion 

of the output of SMPMS. Finally, Section 5 consists of conclusion of overall works.   

2. Related Work 

 

In this section, the technology of SMPMS used are being focused related to the development of 

this system. SMPMS is a web-based system that focuses on application of student mobility program. 

PHP is used as scripting language while for the database MySQL are implemented and Apache HTTP 

Server as a web server. SMPMS is developed from scratch. 

2.1 Management System 

According to ISO [1], a management system is the method through which a company controls the 

various aspects of its operations to achieve its goals. These goals might be related to a variety of themes, 

such as product or service quality, operational efficiency, environmental performance, workplace health 

and safety, and so on [1]. The management is the organization and coordination of a company's activities 

in order to achieve specific goals. Along with equipment, materials, and money, management is 

frequently mentioned as a factor of production.  While system known as a collection of interconnected 

pieces with clearly defined boundaries that operate together to achieve a common goal by receiving 
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inputs and creating outputs in a well-organized transformation process [2]. As conclude, the process of 

collecting, processing, storing, and transferring essential information to support management operations 

in any business is what a management system is all about [3]. 

 

There are various types of management systems such as learning management system, business 

management system, quality management system and integrated management system. This 

management system requires a sophisticated computerized system to replace the existing manual 

system. The existence of a systematic computerized system is good for management to be more 

effective. 

2.2  Study of Existing Related Systems 

A study of the existing system has been conducted on three existing systems in the market. This 

study is conducted so that the system developer can analyse and identify the advantages and 

disadvantages of the existing system to use it as a reference when developing the system. The three 

existing related systems that have been chosen are Universiti Teknologi Malaysia [4], Universitas 

Gadjah Mada [5] and Universiti Kebangsaan Malaysia [6]. Then, these three universities were 

compared with UTHM. Table 1 shows the comparison between the existing related systems and the 

developed system based on the characteristics and features of the system that has been appointed.  

Table 1: Comparision table related to SMP  

Features University 

Teknologi Malaysia 

[4] 

Universitas 

Gadjah Mada [5] 

Universiti 

Kebangsaan Malaysia 

[6] 

University Tun 

Hussein Onn 

Malaysia 

System Type Web-based system Web-based system Web-based system Web-based system 

Mobility 

Program 

Application 

Allow user to fill up 

the application form 

using online form. 

Allow user to fill 

up the application 

form using online 

form. 

Students need to send 

the completed 

application form 

through email.           

Allow user to fill 

up application 

form using the 

online form. User 

can see the 

progress of the re  

Manage and 

Update Visa 

Application 

This system gives a 

direct link to the 

official Education 

Malaysia website for 

student to apply visa.  

Not provided Not provided Allow students to 

insert their visa 

type and date of 

issued. System 

generate 

notification on the 

visa validity 

Sharing 

experience  

Sharing experience 

shared only on 

Facebook and not in 

the system. UTM 

Facebook admin is 

responsible in 

uploading the student 

sharing. 

Not provided 

student to share 

their experience 

Allow student to share 

their experience by 

upload their video with 

story description.  

Allow student to 

share their 

experience by 

upload their video 

with story 

description. 

 

Based on the comparison of those application websites, some of the arrangements and information 

each university offered are relatively different, and a few of the requirements have the same information, 

there are some similarities between the three universities and UTHM. However, each university's 

website for an exchange student program is unique and has its own style and model, while some of the 

design components can be included in a UTHM website. The application form for the students to apply 

for those three universities can apply online in the system, except for the UKM. Some of the advanced 

features were implemented in SMPMS for UTHM. SMPMS allowed students to manage their visa same 

as UTM system. As additional, SMPMS generate a notification of student visa validation to ensure the 
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students will not mistakenly overstay in the country. Besides that, SMPMS also allow inbound and 

outbound students to share their experiences of joining this program. This will motivate and attract other 

students to apply the program. 

 

3. Methodology 

In this project, evolutionary prototyping is implemented. Evolutionary prototyping is a software 

process model where the developer or development team first constructs a prototype. After receiving 

initial feedback from the customer, subsequent prototypes are produced, each with additional 

functionality or improvements, until the final product emerges. 

Prototyping is interwoven with almost all efforts in product, service, and system creation. A 

prototype is a representation of some aspect of a project or final design during pre-production. 

Prototyping also predetermines a significant portion of the deployment of capital in construction and 

affects the performance of project design [7]. In this project, all the activities are being driven by a 

software process model that are customized from the evolutionary prototyping model. The reason 

behind the customization is to synchronize with all the submission date set for the project. Prototype is 

an initial version of the developed software that function as a demonstration of concepts which will then 

be improved under a number of iterations until the final product are developed [8]. 

There are 6 main phases that need to carry on the process of development of this system. Table 2 

detail out the task, techniques and tools used for each phase. 

Table 2: Task, techniques and tools used for each phase 

Phase Task/Activities Techniques Tool 

Planning  Identify and map the existing 

problems 

 Determine the topic and 

proposed the title of the 

project 

 Determine the scope, problem 

statement, objective, and 

project significance  

 Develop the timeline in the 

Gantt Chart form using 

Smartsheet.  

 

 Project proposal 

 List of scope, problem 

statement, objective, and 

project significance 

 Gantt Chart 

 Interview 

 

 Microsoft 

Word 

 Microsoft 

Project 

 

Analysis  Determine the user 

requirement/stakeholder 

 Collecting data from the 

International Office UTHM.  

 Conduct a study on the 

current business process 

 Conduct a study of the 

existing system 

 Determine the system 

requirement. 

 Determine the list of 

hardware and software 

requirement. 

 Draw the use case diagram, 

activity diagram, sequence 

diagram and class diagram. 

 Reviews with stakeholder for 

three times 

 

 Figure of swim lane 

diagram (as is and to be 

model) 

 Listed of potential 

hardware and software 

specifications. 

 Use case diagram, activity 

diagram, sequence 

diagram and class 

diagram. 

 Requirement Definition 

 

 Microsoft 

Word 

 Draw.io 
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Table 2 (cont.) 

Phase Task/Activities Techniques Tool 

Design  Design all the modules the 

user interface of the propose 

system 

 Design the database of the 

propose system 

 Redefine user interface based 

on the stakeholder reviews 

 

 Initial user interface of 

Student Mobility Program 

Management System. 

 Second user interface 

 Final user interface 

 Database scheme 

 

 Microsoft 

Word 

 Draw.io 

Implementation 

(Prototype) 
 Develop 3 prototypes 

 Coding the program using 

PHP 

 Connect MySQL to the 

system. 

 

 Prototype 1 

 Prototype 2  

 Prototype 3 

 

 Visual 

Studio Code 

 Xampp 

 

Prototype  Develop Prototype 1 of 

Iteration 1 

 Develop Prototype 2 of 

Iteration 2 

 Develop Prototype 3 of 

Iteration 3 

 

 Prototype 1(interfaces of 

all use cases) 

 Prototype 2 (database 

connection between 

interfaces and database) 

 Prototype 3 (navigation 

between interfaces) 

 

 Visual 

Studio Code 

 Xampp 

 Draw.io 

Implementation 

(System) 
 Develop a system 

 Create the test case list 

 Testing the system function  

 Fixed bug and error 

 

 System 

 Test cases  

 Requirement 

Traceability Matrix 

(Test cases vs 

Requirements)  

 

 Visual 

Studio Code 

 Microsoft 

Word 

 

4. Result and Discussion 

This section will show the outcome of analysis and design for the developed system. 

4.1  Analysis  

The outcome of the analysis was represented in terms of the improved business process, the 

specification of the developed system and requirements definition. There are several improvements in 

the new system such as mobility students can apply the program by filling up the application form by 

online provided in the system without upload it. Next, international faculty and PPA able to check and 

give their approval letter to students in the system. Besides that, the system can show the progress or 

status of the student application. Lastly, able to generate notification of student visa validation. 

4.1.1 Use Case Diagram 

 

There are four actors in the system which are Mobility Student, Faculty, International Office 

and PPA. There are seven main functionalities in this system as shown as use case in the Figure 1.   
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Figure 1: Use Case Diagram of the developed system 

4.1.2 Class Diagram 

The activities performed by each use case in Figure 1 are detailed out in activity diagram as 

shown in Figure 2 in Appendix. There are twelve entity classes in this system. There are students, 

experience, visa, university collaborator, international office, faculty, PPA, application, and report. 

4.1.3 Requirements Definition 

Details of functional requirements for each use cases are shown in Table 3. 

Table 3: Functional Requirements of Developed System 

Requirement ID Descriptions 

REQ_100 Login 

FR01_101 User required to insert credential data, email and password. 

FR01_102 The system shall display home page for the valid login.  

QR01-101 The system display any error message for invalid login. 

 

REQ_200 Manage Mobility Application Program 

FR02_201 The system shall display application form interface. 

 

FR02_202 Student required to insert all required information needed and click submit 

button.  

FR02_203 The system shall display the student application details to PPA and faculty page 

QR02_201 System displays message ask student to fill up the required information if the 

student does not fill up the form completely. 

FR02_204 Faculty can review and give the status of the student application. 

 

FR02_205 PPA can upload related document/letter to the student. 
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Table 3: (cont) 

Requirement ID Descriptions 

REQ_300 Manage University Collaboration  

FR03_301 The system shall allow thew international office to insert information about 

university partner  

QR03_301 System display message ask user to fill up the required information if the user 

does not fill up the form completely. 

REQ_400 Sharing Experience 

FR04_401 The system shall display the students’ testimony in the home page of the system  

FR04 402 Student required to insert all information needed for sharing the feedback. 

QR03_401 System displays message ask student to fill up the required information if the 

student does not fill up the form completely 

REQ_500 Manage Visa Application 

FR05_501 Student required to insert visa expiry date into the system 

QR05_501 System shall be able to send notification to student when the visa expiry has 

nearly come to an end.  

REQ_600 Manage Course Result  

FR06_601 Faculty Coordinator shall be able to key in student result into the system when 

they have finished their study 

FR06_602 System shall be able to display student result in the student page.  

REQ_700 Generate Report  

FR07_701 System shall be able to display the list of students joining the mobility program 

for each faculty in UTHM 

QR07_701 System shall be able to display the list of students joining the mobility program 

based on the filtering 

QR07_702 System shall be able to export the report into excel file. 

4.3 Implementation and Testing 

This section discusses a description of the implementation and testing phases based on the system that 

has been developed. 

4.3.1 Manage Mobility Program Application Interfaces 

 

The user should be able to login into the system by inserting their email and password correctly as 

shown in Figure 2.  

 

 
Figure 2: Login Interface 
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The system should validate whether the user insert the correct credential information as shown in 

Figure 3. 

 
Figure 3: Login Interface 

 

4.3.2 Manage Mobility Program Application Interfaces 

 

The student should be able to fill up the form by upload passport picture and insert all information 

needed and faculty are able to give approval result as shown in Figure 4. 

 

 
Figure 4: Manage Mobility Program Application Interfaces          

 

All the data filled up by the students are saved in the database as shown in Figure 5. 

 
Figure 5: Manage Mobility Program Application Code Segment 

 

4.3.3 Manage University Collaboration Interfaces 

The International Office is able to add any university that has collaborated with UTHM by inserting 

university name, location and description as shown in Figure 6. 
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Figure 6: Manage University Collaborator Interface 

 

 The system will save all the information into database as shown in Figure 7. 

 

 
Figure 7: Manage University Collaboration Code Segment 

  

 

4.3.4 Sharing Experience Interfaces 

Students are able to share their testimony after joining the mobility program by inserting the mobility 

applied, upload picture, and insert details as shown in Figure 8. 

 

  
Figure 8: Sharing Experience Interface 

 

All the information was saved in the database and were displayed in homepage of the system as 

shown in Figure 9. 
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Figure 9: Sharing Experience Code Segment 

 

4.3.5 Manage Visa Application Interfaces 

 

Students are able to insert their visa expiry date in the system as shown in Figure 10. The system will 

display the day left before visa expired.  

 

  
Figure 10: Manage Visa Application Interface 

 

The visa information inserts by the student saved in the database as shown in Figure 11. 

 

 
Figure 11: Manage Visa Application Code Segment 
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4.3.6 Manage Course Result Interfaces 

 

Once the student has finished their study, faculty coordinator needs to insert student result and student 

able to see their result in the system as shown in Figure 12.  

 

  
Figure 12: Manage Course Result Interface                 

 

All the information was saved in database and were displayed on the student page of the system 

as shown in Figure 13. 

 

 
Figure 13: Manage Course Result Code Segment 

 

 

4.3.7 Generate Report Interfaces 

International Office able to see reports that show the total number of students join the mobility 

program for each faculty as shown in Figure 14. 

 

 
Figure 14: Manage University Collaborator Interface 
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The system will save all the information into database as shown in Figure 15. 

 

 
Figure 15: Generate Report Code Segment 

  

4.3.8     Test Cases 

Test cases are run based on the use cases in the system. The test cases are shown in Table 4. 

Table 4: Test Cases of Developed System 

Test Case Software 

Requirement 

Description Expected Result Output 

STD TEST 100 SRS REQ 100 Login  PASS/FAIL 

STD_TEST_100_001 REQ_FR01_101 

REQ_FR01_102 

The users provide correct email and 

password 

Login should be 

success 

PASS 

STD_TEST_100_002 REQ_QR01_101 The users provide incorrect 

username and password 

Fail to login to 

the system 

PASS 

STD_TEST_100_003 REQ_QR01_101 The users provide correct username 

but wrong password 

Fail to login to 

the system 

PASS 

STD_TEST_100_004 REQ_QR01_101 The users provide incorrect 

username but correct password 

 

 

 

Fail to login to 

system 

PASS 

 

 

 STD TEST 200 SRS REQ 100 
Manage Mobility Program 

Application 
 PASS/FAIL 

STD_TEST_200_001 REQ_FR02_201 

REQ_FR02_202 

REQ_FR02_203 

REQ_FR02_204 

REQ_FR02_205 

 

 

Students fill up all the information in the 

form 

Success to submit 

the application 

and save into 

database. 

 

Display 

application form 

in PPA and 

Faculty page 

Faculty can give 

approval of 

student 

application. 

 

PPA can upload 

letter to student 

PASS 
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Table 4 (cont.) 

Test Case 
Software 

Requirement 
Description Expected Result Output 

STD_TEST_200_002 REQ_FR02_201 

REQ_QR02_201 

 

Students do not insert all required 

information completely. 

Fail to submit, 

system ask to 

complete 

information. 

 

PASS 

STD TEST 300 SRS REQ 300 Manage University Collaboration  PASS/FAIL 

STD_TEST_300_001 REQ_FR03_301 

 

 

 

International Office insert University 

name, location and description, then 

click add button. 

 

 

System saves all 

collaborator 

university in the 

system. 

PASS 

STD_TEST_300_002 REQ_QR03_301 

 

 

 

 

 

International Office did not insert all 

required information. 

 

Fail to add, 

system ask to fill 

in the form 

PASS 

STD TEST 400 SRS REQ 400 Sharing Experience  PASS/FAIL 

STD_TEST_400_001 REQ_FR04_401 

REQ_FR04_402 

 

 

 

 

 

 

 

Student insert all required data by 

inserting mobility applied, picture and 

feedback/experience details 

 

 

 

 

 

 

System saves the 

feedback 

information and 

display in the 

home page of the 

system 

PASS 

STD_TEST_400_002 REQ_QR03_401 

 

 

 

 

 

Students do not insert all required 

information completely. 

 

 

Fail to add, 

system ask to fill 

in the form 

PASS 

STD TEST 500 SRS REQ 500 Manage Visa Application  PASS/FAIL 

STD_TEST_500_001 REQ_FR05_501 

REQ_QR05_501 

 

 

 

Students insert the date of expiry visa in 

the system then click add button. 

 

 

 

 

 

System displays 

the day left for 

visa validity on 

student dashboard 

send notification 

to g-mail when 

the visa left 2 

weeks validity. 

 

Send notification 

to g-mail when 

the visa left 2 

weeks validity 

PASS 

 

 

STD TEST 600 SRS REQ 600 Manage Course Result  PASS/FAIL 

STD_TEST_600_001 REQ_QR06_601 

REQ_FR06_602 

 

 

 

 

 

Faculty coordinator key in student result 

in the system 

 

 

 

 

System display 

result to student 

page 

 

PASS 

STD TEST 700 SRS REQ 700 Generate Report  PASS/FAIL 

STD_TEST_700_001 REQ_FR07_701 

 

 

 

Io choose the semester and the year they 

want to see for the report. 

 

 

System shows the 

report based on 

the filtering 

PASS 
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Table 4 (cont.) 

Test Case Software 

Requirement 
Description Expected Result Output 

STD_TEST_700_002 REQ_FR07_701 

REQ_QR07_701 

 

 

 

 

 

Io click on the print button. 

 

 

 

 

 

System able to 

generate report 

into google sheet 

and able to be 

print 

PASS 

STD_TEST_700_003 REQ_FR07_701 

REQ_QR07_702 

 

 

 

 

 

Io click on the export to excel button. 

 

 

 

 

 

System able to 

export report into 

excel file 

PASS 

 

4.4     User Acceptance Testing Result 

The user acceptance testing was conducted online using a form to collect the feedbacks and 

perspectives from the selected group of users. The user group that participates in this process is the 

coordinator of Faculty of Computer Science and Information Technology. Figure 16 in Appendix shows 

the result of user acceptance testing related to the modules of the system. Overall, the users of the system 

have satisfied with the system. However, there is some improvement that can be done for the system in 

the future.  

5.    Conclusion 

To conclude, this study is focused on the application of student mobility program management 

system with some add on other function. There are some disadvantages with the current management, 

which are consuming a lot of time and effort from students and academic staff. Thus, SMPMS solve 

the problems occur with the current management. The UTHM student can apply the mobility program 

online and see the progress of his application. However, there are some disadvantages within the 

SMPMS. This system has no connection to residential colleges or live chat functionality for students 

joining the same program. Thus, there are some recommendations to improve this system. This system 

should have the  added feature of live chatting within students and have collaborated with college 

residential that can inform to student which residential college they will be placed for. Lastly, this 

system, hopefully, could attract more students to join the mobility program and the application process 

for the mobility program becomes easier. 
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Appendix A 

 

 

 

 
Figure 2: Class Diagram of the developed system 
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 Figure 16: User Acceptance Testing Result 
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