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Abstract: The purpose of this project is to develop a GUI-based system that can 

record student attendance using a QR Code during the Covid19 pandemic. When 

lecturers use paper as a record of the student attendance, students do not follow social 

distancing that causes several direct contacts. The objective of this study is to design 

a Smart Attendance System using QR code by developing a Graphical User Interface 

(GUI) that will be integrated with the QR code system and develop a database. The 

system is also able to record student temperatures when attendance is recorded. The 

development process of the Smart Attendance System is based on the design, 

development of the ADDIE model which contains five phases, namely analysis, 

design, development, implementation, and evaluation. Visual Basic is used to produce 

interface displays and databases are developed using Microsoft Access. Altogether, 

the designed system is capable of helping lecturers to take student attendance faster 

and easier. While, avoiding close contact among students. 

 

Keywords: Smart Attendance System, QR Code, Visual Studio, Microsoft Access, 
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1. Introduction 

Coronavirus disease (COVID-19) is an eventually discovered coronavirus that causes an infectious 

disease. [1] COVID-19 is an infection caused by a new coronavirus strain. Corona is represented by the 

letter CO, virus by the letter VI, and diseases by the letter D. The majority of patients infected with the 

COVID-19 virus will have mild to moderate respiratory symptoms and will recover without needing 

any specific therapy. In every institution, the practice of monitoring attendance is critical in measuring 

the efficiency of the services provided and the general interest of individuals who benefit from the 

organization's services. With the former system, which required handwritten attendance registers, this 

was a time-consuming procedure. 

Advances in technology now allow information to move without limits and boundaries. Everything 

is available immediately and quickly through the media electronics. Sophisticated advances that are 
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capable of saving time and energy consumption even facilitate the transfer of this information moving 

and occuring in cyberspace or virtual space that has no location, is now increasingly becoming a reality 

in the world of education in Malaysia. 

Technology nowadays has changed; everything is moving to something that can be used using only 

fingertips. In order to meet and catch up with the current modernization of this technology, everyone is 

turning to faster, faster and easier management and services than the old way. The system is one of the 

software that facilitates human movement. So compared to the traditional way of using paper to fill in 

all the information and data, the system simplifies because it is faster and more efficient. It is more 

systematic, if a centralized data management system is used to facilitate the retrieval of operational 

information as all the information will be combined in one database. 

An organization needs a specialized system to facilitate and speed up the work process in an effort 

to increase the efficiency and productivity of the organization. The existence of a good, systematic and 

secure system is very meaningful for the management to monitor all its management information 

effectively. 

Large organizations such as a university also need to have a more systematic system in dealing with 

the increasing number of students every year. A system needs to be developed to facilitate the work of 

lecturers in the university. Among them is the process of taking student attendance. The process of 

taking attendance at the university still uses the traditional way that lecturers have to print attendance 

lists and distribute to students to be signed each time lectures and data counts have to be calculated 

manually, and it will take a long time. 

The idea of producing this attendance system from the process of taking attendance in the lecture 

room. The process of taking attendance records manually, there are still shortcomings such as this 

method takes time, if not practice social distancing will cause a lot of direct contact in a class. Lecturers 

may have difficulty accessing student data. So, with this system it can be made easier with a GUI 

system. This project can reduce time and increase speed of taking attendance. In this project, a QR 

scanning system was used to record student attendance automatically. This project will use student 

ID/Matrix. The system will integrate with the software. This method is more effective in preventing 

problems in the process of obtaining attendance manually. 

The objective of the project are as follows: 

(i) To study on the digital attendance method incorporating Graphical User Interface (GUI). 

(ii) To develop a user-friendly Smart Attendance System for recording student attendance and 

temperature with Graphical User Interface (GUI) 

(iii) To evaluate the performance of Smart Attendance System in terms of usability and 

effectiveness. 

2. Materials and Methods 

This section provides a comprehensive summary of the project’s methods and materials. The data 

will cover all parts of the work plan at each stage, such as software used, block diagram and a system 

flowchart. 

2.1 Materials 

In this Smart Attendance System design process, the researcher produces a suitable and user -

friendly system design. This design includes developing the interface design and developing the 

programming software so that it works as planned. Software system is a key element in the process 

development of this Smart Attendance System. There are two types of software used to assist in the 

implementation of the project so that it becomes more efficient and structured as well as able to adapt 
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to the latest computing technology. The list of software used for this system are Visual Studio Enterprise 

2022 and Microsoft Access 

There are several aspects that need to be considered. Thus, in the course of this phase is designed 

to produce a design that really efficiently while minimizing the problems that may occur. In this phase, 

the software has been determined to be used. The researcher also needs to draw an interface display that 

will be an intermediary between the user and the system. 

Figure 1 is a conceptual framework for the development of Smart Attendance System using QR 

Code. The input and output of this project are represented through the block diagram. The student acts 

as input. When the student scans the QR code it will appear at GUI and be able to let the student fill the 

temperature. The data will be stored in the database. 

Figure 1: Block Diagram Smart Attendance 

2.2 Methods 

Each selection and action performed during the implementation of the attendance system will be 

described clearly and in depth in stages until the project is successfully produced. The development 

phase is implemented with VB software where the representation of the number on the user ID will be 

entered into Microsoft Access and Microsoft Access will send information to Visual Basic and then 

display the arrival of students. The merging of these two systems occurs with coding that has been 

written to the module in VB. 

Basically, programming in VB can be said to be a complicated and challenging task in the process 

of forming the interface and coding of a program. The important steps for designing a VB program are 

as follows: 

 Define in advance the function of a program. 

 Determine the shape and position of the program user interface. 

 Forms and drawings of the user interface used such as forms, buttons and others. 

 Specify a name, color, size, and appearance for each interface object. 

 Write a program to allow each part of the program interface to work. 

 Identify and repair program programs if errors occur. 

Figure 2 is a layout screen of the internal development environment found in the VB program. It 

contains a menu bar and toolbar where it is divided into five small windows such as browser windows, 

shape windows, ownership windows, window shape layout and tool box window. When VB is started 
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a splash page will appear to allow the selection of the appropriate form type to be used in forming the 

program system. 

 

Figure 2: Layout Screen Interface in VB 

The program that is implemented has an interface that is connected between forms with other forms. 

The functions of each constructed form are briefly explained in Table 1. 

Table 1: Brief Description of Interface Forms 

Form Name Description 

Login Form This window displays for the user to login the application. 

Menu Form This window displays the menu of the program. 

Register Form 

This window allows lecturer to manage student registration. 

Either to add, delete, update, generate student’s QR code and 

download QR code for student. 

QR code Scanner 

Form 

This window is for the lecturer to scan the QR code and key in 

the temperature and save to the database. 

Database Form This window displays the database gain from Microsoft Access. 

 

This phase is the phase that describes the implementation process of the Attendance System. In this 

phase, programming is the main process of the system for the software. This system works by using 

coding written on the VB module. The system is designed to enable the data scanned on the QR scanner 

to be interpreted by a computer. Figure 3 shows the flowchart for the scanning system using QR code 

smart attendance. This flow chart describes the process to see the information in the system developed 

by the researchers. This interface is built in Visual Studio software to show the whole system works. 
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The start of this system is the login Interface. Users need to enter a predefined username and password. 

If the username and password are incorrect, it will return to the Login interface until the specified 

password is entered correctly. The menu interface display is for the lecturer to select either to register a 

student, QR code scanner or student database. For the register student menu, lecturers are given the 

option to add, delete, update and generate QR code for students. In this form also can display database 

registered students. The data will be stored in the database. 

Figure 3: Flowchart Smart Attendance Systems User Interface 

3. Results and Discussion 

In this section, the results of the analysis that has been conducted on several important aspects in 

the production of this Smart Attendance System project. It is an important element and must be in 

writing to document a project accurately and in detail. The analysis conducted involves various methods 

and instruments as appropriate.  

There are two software that have been used in producing this Smart Attendance System. All this 

software is required to ensure that the system runs smoothly and the information received can be 

processed and stored in a more organized and systematic manner. 

3.1 Visual Studio Enterprise 2022 
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VB.Net codes used as a programming for Smart Attendance System to allow an interface between 

the user and the system work. VB.Net is among the most user-friendly codes because it makes it easy 

for users to access information easily and quickly. Based on Flowchart Figure 3, the first window form 

was a login interface form. Figure 4 shows the programming for the login system. Figure 5 shows the 

interface of the security system that must be filled in by the user before entering the Smart Attendance 

system. 

 

Figure 4: Login System Programming 

 

Figure 5: Login Interface 

In this software, there are several applications that can be used by lecturers. Among them is that 

there is a menu window that shows three buttons which are the register student button, QR code scanner 

button and database student button. Figure 6 shows a register student interface built to make it easy for 

users to fill in or update any required information. If information is to be read and new information is 

to be added, the lecturer can do it simultaneously as the system is built to perform multiple tasks. The 

other function of this system allows data to be entered by the user simultaneously where the student 

information is read and at the same time the new student information is filled. In this interface as well, 

there is a button update which allows user to update data to the database. This system makes it easy for 

users to update all information without having to exit the software. The delete button also serves as a 

function to delete student information that is not needed in this system. There is a generate QR code 

button that will provide code for each registered student. The download button allows the user to print 
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out QR code to be placed on the matric card. Load record button is for displaying the registered student 

database. 

 

Figure 6: Register Student Interface 

Figure 7 shows the programming that is used for the delete button in register form. Figure 8 shows 

the programming for generating QR code button and download button. While Figure 9 shows the 

programming that was used for the save button and Figure 10 shows the update button programming. 

This is programming in the development of the Smart Attendance System in which this programming 

is built to execute a number of commands to ensure that the built system runs smoothly.  

 

 

 

 

 

 

 

 

Figure 7: Delete Button Programming 
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Figure 8: Generate QR Code and Download Button Programming 

 

Figure 9: Save Button Programming 

 

Figure 10: Update Button Programming 

Figure 11 shows a window for the QR code scanner. The start cam button is for detecting QR code 

that displays from the camera. The QR code will decode the image that appears as a matrix number. 

The button search is for retrieving the data from the database which displays the full name, matric 
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number and subject. This interface allows the user to fill the temperature in the space provided. All the 

information will be stored in the attendance database. 

 

Figure 11: QR Code Scanner Interface 

Figure 12 shows the window that can display the attendance database that stores in Microsoft 

Access. The load record button function is for retrieving the data from the database. 

 

Figure 12: Attendance Database Interface 

3.2 Student Database in Microsoft Access 

In this system, data storage is required to store all student information including student name, 

matric number, IC number, subject, time log, date log and email address. All this information must be 

stored in a database and it can be accessed out. In this system the software used to store data is Microsoft 

Access. The software is easy to use and it is able to store in large amounts. In addition, the data in this 

software can be changed and stored easily and securely. Microsoft access is required to ensure the 

functionality of this system to store scanned data and displayed in a basic visual interface. 
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Figure 13 shows the date and time when the QR code was scanned. This software will display the 

required student information such as name, matric number, IC number, subject code and email. The 

matric number is representative as the input for the operating database and Visual Studio. 

 

Figure 13: Database in Microsoft Access 

3.3 Expert Verification 

The analysis is done based on the feedback provided by three experts after verification. The 

questionnaire constructed for experts that has been determined and marked by one respondent in the 

field of Mechanical Engineering, ILP Pasir Gudang, one respondent in the field of Automotive 

Engineering, ILP Kuala Lumpur and one respondent in the field of Electrical Engineering, Kota Bharu 

Polytechnic. The analysis was conducted based on the feedback or answers given by the selected experts 

in the expert form as well as the questionnaire made. In this questionnaire it is divided into two parts: 

(i) Part A: Design of Smart Attendance System 

(ii) Part B: Functionality of the Smart Attendance System 

Part A of the questionnaire submitted by the researcher consists of items to assess the suitability of 

the design of this system. The researcher performed the analysis based on the answer given by the expert 

in the expert confirmation form. The researcher constructed a questionnaire for experts based on 

measurement for aspects of design suitability as a Smart Attendance System as shown in Table 2. 

Table 2: Average Level of Measurement for Aspects of Design Suitability as a Smart Attendance System 

No. Item 
Expert Approval 

Amount 

Approval 

Percentage 1 2 3 

1 
Is the design of this system 

attractive? 
   2 67% 

2 
Is the system interface too 

compact? 
   2 67% 

3 
Is the information displayed 

easy to understand? 
   3 100% 

4 
Is this system easier to use than 

the manual method? 
   3 100% 

Average Level of Measurement 2.5 83% 
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Figure 14: Measurement Level Agreement Graph Suitability Aspect of The Smart Attendance System 

Table 2 and Figure 14 above show the analysis of the total consent of the respondents by item for 

the level of design suitability measurement designed to meet the suitability of the Smart Attendance 

System. Based on statistical data for interesting system design items, it was found that only one 

respondent disagreed with this system design and two other respondents representing 67.00 % agreed 

with this design. Next, two respondents representing a percentage of 67.00 % agreed to say the interface 

on the system was too dense while one respondent disagreed. In addition, for the information items 

displayed, all respondents agreed with this item. While this system item is easier to use than the manual 

method, all respondents agreed because it will save more time and be more efficient. 

In summary, based on the calculations on the table, the average agreement calculated on the 

suitability of the system design that the design meets the required suitability is at a good level and the 

overall percentage of agreement on the suitability of the system design is 83.00 %. 

Part B of this questionnaire is about the functionality of the Smart Attendance System. For this 

second question, the researcher wants to identify the system that is built that can function to show the 

operation of data transfer. Functionality testing was performed first before being brought to expert 

verification. The researcher has constructed a questionnaire on the functionality of the product based 

on the operation of the Smart Attendance System that has been developed as shown in Table 3. 

Table 3: Average Level of Measurement for The Functionality Aspect of The Smart Attendance System 
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No. Item 
Expert Approval 

Amount 

Approval 

Percentage 1 2 3 

1 
Is the data can be transferred 

into the system? 
   3 100% 

2 
Can data be displayed on the 

interface? 
   3 100% 

3 

The steps that need to be 

implemented in the system are 

easy for you to understand? 

   3 100% 

4 
Is the overall use of the system 

easier than the manual method? 
   3 100% 

Average Level of Measurement 3 100% 
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Figure 15: Smart Attendance System Functionality Agreement Graph 

Table 3 and Figure 15 above show the analysis of the total consent of the respondents by item to 

identify by the functionality of the Smart Attendance System. Based on the graph above, all the items 

were agreed by the respondent but there were suggestions by a respondent who thought that the warning 

letter function should be added so that users can easily give a warning letter to students if not present. 

Overall, based on the average agreement calculated in the table on the functionality testing part of 

the Smart Attendance System is at a very good level and the overall percentage count on the 

functionality part of this system is 100.00 %. 

3.4 Discussion 

This system was developed to make it easier for instructors or lecturers to record student attendance 

more easily and systematically. The software used to develop this system is Visual Studio Enterprise 

2022 and Microsoft Access. Items discussed include the advantages of the systems developed as well 

as the shortcomings of the system, the achievement of objectives, design development, and problem 

that occur during the construction of the system. The Attendance System was developed to record 

student attendance and temperature in a more systematic, organized manner and avoid contact. From 

the result of this design, it is found that the design development objectives outlined have been achieved. 

Researchers were able to design an interface and develop a database that could record student attendance 

using VB software. 

From the design analysis discussed earlier, the system development process takes quite a long time 

because the database development process needs to be compatible with the use of a QR code scanner. 

Several tests were performed on the system to enable the system to communicate with the QR code 

scanner used. There are also a few problems in the construction of programming during the system 

development process. This system is used only to take student attendance only. Therefore, the 

researcher has added another function so that the system can record the temperature while the students 

are attending the class face to face. However, only students who are registered with the lecturer can 

attend, because in order for a person’s ID card to be read, their information must first be entered into 

the database. 

As a result of the design of this system, it is hoped to be able to give an initiative to those involved 

in recording student attendance and student temperature and be able to manage this attendance system 

more systematically, quickly and effectively. This system can prevent students from touching each other 

when recording attendance. 

4. Conclusion 

In conclusion, from the observations made, it is found that there are many constraints faced by the 

current attendance recruitment system in terms of implementation efficiency, information management, 
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time and so on. Therefore, a new attendance recording tool and system should be developed to increase 

the application of the use of technology by the new millennium in line with the country's desire to 

promote a world without borders. However, this system can also be applied if there are forums or 

seminars that require student attendance to be taken. This is easier when compared to distributing 

attendance papers by class or program. Some improvements can be made for future work.  

Overall, all aspects discussed are expected to be guidelines and guidelines for future researchers in 

continuing this study as well as implementing modifications to the design of the development of this 

system. In conclusion, this Smart Attendance System GUI has successfully achieved the set objectives. 

It is hoped that future researchers in the future can improve the design of this system and be able to 

solve problems faced by users. 
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