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 This paper presents the development of GUI to monitor health condition of 

university students of Universiti Teknologi MARA (UiTM) Shah Alam. The 

objectives of this work are to design and develop the GUI, to create the 

database according to the students’ identification (ID) card, and to update 

and verify the students’ medical information supported by the Radio 

Frequency Identification (RFID) system. Based on the issue of high 

frequency of class absence and cases of fake medical certificates submission, 

this work is highly motivated to improvise the situation for the university 

students in order to validate the medical leave certificate provided by the 

students if missing from a class. Microsoft Visual Basic Express 2010 and 

Microsoft Office Access 2007 are utilized for the software part, which is then 

integrated with the RFID system. This work is tested to the students of 

Faculty of Electrical Engineering, UiTM. When a student ID card is scanned 

by the RFID reader, a GUI displaying student’s information can be viewed 

on a host computer by the medical practitioner and can be updated with the 

current state of health information. The medical information given at the 

health center can be verified and accessed by the faculty. At the end of this 

work, the GUI displays are successfully developed for the medical 

practitioner at the health center and the lecturer at the faculty. This system 

facilitates lecturer to easily verify and validate on medical leave or the 

student’s absence, since medical information can be viewed directly by the 

lecturer. 
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1. INTRODUCTION  

Being healthy is very essential for the university students to have a good learning environment and 

most effective session for study. Therefore, health monitoring for university students is becoming important 

in order to avoid any absence from the class due to weak condition. There are cases of poor attendance 

especially at the end of the semester when deadlines for assignments and mini-projects are approaching and 

students are not having enough rest. To have special consideration for being absence, students may become 

unethical in falsifying medical certificates or being absent from classes for no reason. The worst case 

happened when there are students being absent on the day of final examination. Hence, this issue increases 

the attention of the faculty administration in monitoring the students’ health condition. This is because the 

cases of fake medical certificates in Malaysia are commonly highlighted by few online news sites [1-3].  

Currently, students seek for medical check-up at any health center and provided with medical leave 

certificate if their health condition is weak and approved by the medical practitioner. With collaboration to 

the UiTM Health Center, the medical information of every student can be updated and verified effectively. 
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However, with a large number of university students, the conventional method of recording manually on 

paper all the information including medical leave certificate given, can be considered as a labor-intensive 

work especially in getting back the information later. 

In order to simplify this task, the Database Management System (DBMS) is used. DBMS is a 

collection of program that facilitates to store, modify and extract information from a database. There are 

numerous dissimilar types of database management systems, ranging from small systems that run on personal 

computers to huge systems that run on mainframes [4]. In this work, the process development of GUI is using 

Visual Basic Express 2010 and the development of database is accomplished using Microsoft Access 2007. 

GUI, as the program interface will ease the system operation when human interaction is done directly to the 

computer.  

The system is then integrated with an RFID system. It consists of three components, which are the 

transponders (tag), the interrogator (reader) and the computer (host). The RFID tag has three different types 

of tags; passive tag, semi-active tag and active tag [5]. The RFID reader has a transmitter and a receiver, 

working in a full duplex manner. The classification of reader can be divided into two, which are Read; read 

only data from the tags and Read/Write; read and write data from/on the tags. The passive tag and Read type 

reader are used for this health condition monitoring project. RFID is chosen to simplify and reduce errors that 

might occur due to human mistakes in recording and tracking the data manually [6], which is the best support 

to this system. Additionally, all UiTM students have a student ID card, and the card is already attached with 

an RFID tag consists all the related information to the student. Therefore, the system only requires for an 

RFID reader in order to read the information.  

  The concern on health monitoring was documented by Pan Chuan Di [7] regarding the cloud 

computing technology for electronic medical record system. This shows that medical information is very 

much important for easy management to improvise on working efficiency and medical quality. Shih et al. [8] 

propose an RFID-based self-healthcare management system which allows user to identify his/her 

identification and record the physiology conditions automatically. The system actually accessed the RFID tag 

and stored measured data onto the tag, however our work tracks on the students’ information from the RFID 

tag and update the information only onto the database of the system. If looking into research related to health 

monitoring of university students, the work of Cooke et al. [9] only focused for the well-being of first year 

university student. This work was analyzed based on survey questions provided to the students. Therefore, 

the need for monitoring health condition especially for university students in relation to class attendance is 

highly motivated for our work. This work is currently developed to focus for the students in Faculty of 

Electrical Engineering (FKE) as the early stage of development. With the regards on issues related to absence 

or missing from classes, the system is aimed to enable the faculty level in overcoming the issues. At the same 

time, the system facilitates the UiTM Health Center in dealing with huge data of tracking and recording the 

students’ medical information. With the accomplishment, both parties UiTM Health Center and the faculty 

are beneficial from the system specifically on monitoring the students’ health condition along with managing 

their attendance in a proper and organized manner. 

 

 

2. RESEARCH METHOD  

In this section, the methods used in developing the system are explained. The conceptual system 

design for this work is illustrated in Figure 1. This is actually the basic idea of the whole project where a 

student in a weak condition seeks for medical examination from a medical practitioner or a doctor. The 

medical practitioner will then update on the health information of the student. If the student is considered for 

a medical leave, the information regarding medical leave is also included into the system. Therefore, there is 

no paper written medical certificate given to the student. The database is then updated with the latest health 

information. 

 

 

 
 

Figure 1. Diagram for conceptual system design 
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The student who is given a medical leave is going to be absent from a class. With this system, the 

lecturer or faculty administration just have to access the system and view on the student ID numbers that are 

missing from the class. He/she can view the health condition status and verify it if the absence is supported 

with a medical leave from the medical practitioner. The system development can be categorized into two 

parts that are software and hardware requirements. Figure 2 shows the processes involved in completing this 

project. The development starts with creation of student database and GUI. The final stage is where the 

system is tested using an RFID reader and a computer as a host.  

 

 

 
Figure 2. Processes involved in system development 

 

 

2.1. Software Requirement 
The software requirement for this system is distributed into development of database and 

development of GUI.  

 

2.1.1. Development of Database 

The student database is developed using Microsoft Office Access 2007. This system has two databases to 

facilitate the medical practitioners and lecturers since they are at two different places to provide easy 

accessibility. In the database of monitoring health condition, a table is constructed. The table contains student 

ID, student name, course, faculty and health condition. Figure 3 shows the content of the table for the 

students’ information. The details of student’s ID, name, course and faculty are extracted from the 

information available on the student ID card. Only the information of health condition is filled in by the 

medical practitioner after a medical check-up.  

 

 

 
 

Figure 3. Database of student information 

 

 

2.1.2. Development of GUI 
The GUI is developed using Visual Basic Express 2010 to provide a front-end user interface for the 

main menu, system login and the process involved in updating and verifying the students’ health condition as 

shown in Figure 4. 
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Figure 4. Flowchart for GUI development of (a) Medical Practitioner (b) Lecturer 

 

 

2.1.2.1. Main Menu 

The system is started with a GUI display for Main Menu. The user can select the status either for a 

medical practitioner or a lecturer.  

 

2.1.2.2. System Login 

System login is the next window to be accessed by the user. The system requests for username and 

password to ensure security and authorized access to the system. 

 

2.1.2.3. Health Condition Process  

Health condition process interface appears when the user login is successful. The GUI screen 

displays the student’s information such as ID number, name, course and faculty based on the developed 

database. The medical practitioner can update on the current health condition of the student and save the 

information into the database. While for the lecturer, the information can be accessed and viewed only in 

order to verify on the student’s absence. 

 

2.2. Hardware Requirement 

The system testing is done using a computer as a host and an RFID reader. The computer is utilized 

for storing the student database, while the RFID reader reads the data and sends the information to the 

computer for GUI display.   

Figure 5 shows the process flow to develop the integration between the hardware and software in 

order to process the health condition information for the medical practitioner. The hardware is only required 

for the medical practitioner part since the RFID tag is accessed to retrieve the student’s information before 

medical examination. For the lecturer part, he/she just have to use the GUI system and verify based on the 

available information updated by the medical practitioner. The connection between the reader and the 

computer is done via USB serial converter adaptor (RS-232). Initially, the COM port should be identified to 

have a successful interfacing connection for the reader and the computer. Once connected, the GUI system 

can be used.   
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Figure 5. Flowchart on software and hardware integration for Medical Practitioner 

 

 

3.    RESULTS AND ANALYSIS 

3.1. Development of Database 

 The student’s health condition statement written on GUI by a medical practitioner is saved to the 

Microsoft Office Access 2007. Figure 6 below shows the student’s health condition information table in the 

database.  

 

 

 
 

Figure 6. Health condition information updated by the medical practitioner 

 

 

3.2. Development of GUI 

3.2.1. Main Menu 
The Main menu form shown in Figure 7 is built for user to select their status before using the 

system. The user can choose either for a medical practitioner or lecturer status. 

 

 

 
 

Figure 7. Main menu to select status 
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3.2.2. System Login 

GUI screen for the system login is created for medical practitioner and lecturer as shown in Figure 

8. The user has to provide a username and password in order to enter the system.  

 

 

 
 

Figure 8. System Login (a) Medical Practitioner (b) Lecturer 

 

 

3.2.3. Health Condition Process 

When the RFID reader and computer are interfaced, and the login is successful, the health condition 

GUI screen appears. With this screen, the medical practitioner should select on the related port to ensure 

good communication between the GUI and the reader. Then, the student is requested to swipe his student ID 

card to get the details of that particular student. Figure 9 shows the health condition GUI screen for the 

medical practitioner when the serial port is detected. It shows that the COM port detected is com3. Figure 10 

shows the information of that particular student. After the ID card is swiped, the information of the student 

with date and time are shown in the textboxes. 

 

 

  
 

Figure 9. Health condition GUI for medical 

practitioner when serial port is detected 

 

Figure 10. Information of student after ID card is 

swiped 

 

 

  
 

Figure 11. Health condition status updated by the 

medical practitioner 

 

Figure 12. Health Condition GUI Screen for lecturer 

with selected student’s information 
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After a medical check-up, the health condition status is updated and saved by the medical 

practitioner. This can be seen in Figure 11 in the health condition field. The information is stored in the 

database and also submitted to lecturer’s database. For the lecturer, the hardware part is not required. This is 

because a lecturer only accesses the system to view and verify if a student is missing from a class due to 

medical reason. The lecturer starts the system with the same GUI of main menu in Figure 7 and system login 

in Figure 8(b) such as a medical practitioner. However, the next screen for GUI display is as shown in Figure 

12 after the login is successful. The lecturer can validate if a student is missing or absence from a class and 

verify the information supplied by the medical practitioner. 

A list of students ID number is available in the Tag ID Log in relation to the number of students 

missing the class. As in Figure 12, an ID number of “0001487947” is selected, and the details of that 

particular student are shown in the GUI screen. With the information provided by the medical practitioner for 

the health condition, the lecturer can verify the student’s absence. If the student had a medical check-up and 

given a medical leave by a medical practitioner, all the information can be viewed by the lecturer. Therefore, 

a verification of this health condition status can be made by the lecturer and kept onto the database according 

to date and time. 

 

 

4.      CONCLUSION 

The database was successfully developed to display the student’s health condition in the GUI 

according to the student’s ID card. Besides that, the GUI development facilitates the health center mainly the 

medical practitioner to track and update on students’ medical information faster with RFID technology. On 

the other hand, the faculty especially the lecturers are also updated with the current health condition of 

absence students. Hence, there is no need for the paper medical certificate from the medical practitioner since 

all data of medical leave and health condition are kept on the system. At the same time, the system can be 

accessed directly and verified by the faculty admin/lecturers. 

For future development, this system can be enhanced with the internet of thing (IoT feature since 

RFID is the IoT key technology [10,11] to establish the IoT applications with a real-time health monitoring 

for the university students. The host can be replaced with a smartphone by developing an android application. 

Development of the android application provides for advancement to the RFID technology since the 

smartphone is now developed with Near Field Communication (NFC) technology [12]. Therefore, with NFC 

technology the system can be more efficient and easy access only through smartphone. 
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