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 The manual attendance process at MA Nurul Wahid al Wahyuni often causes 

various problems, such as late recording, inaccurate data, and potential fraud. 

Therefore, this study aims to design and implement a web-based employee 

attendance system by utilizing QR Code technology as a more efficient and 

accurate digital solution. The methodology used in developing this system is 

the Waterfall method, which consists of the stages of needs analysis, system 

design, implementation, testing, and maintenance. This system allows each 

employee to take attendance by scanning a QR Code via a mobile device, 

which automatically records the time and user identity into the database. The 

test results show that this system is able to increase the efficiency and accuracy 

of attendance recording, namely this system is proven to be able to speed up 

the attendance process and cannot be changed by ordinary users, as well as 

facilitate the management of attendance data by the administration 

department. With the implementation of this system, it is expected that the 

attendance process at MA Nurul Wahid al Wahyuni will become more 

modern, transparent, and integrated.. 
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1. INTRODUCTION  

The development of digital technology has brought significant changes to various aspects of life, 

including personnel administration systems. One important system that needs attention is the employee 

attendance system. In many institutions, especially those that are not yet fully digitized, such as Islamic 

boarding schools, the attendance process is still carried out manually, either by signing a paper or conventional 

recording by administrative staff. 

This manual process has a number of weaknesses, including susceptibility to data manipulation, 

inefficient reporting, and difficulties in real-time attendance recapitulation and monitoring. This is also the case 

at MA Nurul Wahid al Wahyuni, where the employee attendance system has not yet fully adopted digital 

technology. However, the effectiveness and accuracy of attendance data are important elements in supporting 

good institutional management. 
In every aspect of life, there is always digital technology that helps us in our daily lives, making 

activities more efficient [8]. Along with the increasing need for transparency and efficiency, many institutions 

have begun to switch to digital attendance systems, one of which is using web-based QR codes. This technology 

allows the attendance process to be carried out quickly, accurately, and integrated with the reporting system. 

However, research and development of QR Code-based digital attendance systems in Islamic boarding schools 

or religious educational institutions is still minimal. Many studies focus on formal institutions such as 

companies or public schools, but not many have researched the application of this technology in the context of 

Islamic boarding schools. In the education sector, the use of QR Codes also plays a major role in facilitating 

the community, especially for schools, students, and teachers [6]. 
Based on these conditions, research is needed to develop and implement a QR Code-based digital 

attendance system that can be accessed through a web platform. This research is expected to address the need 

for administrative digitization at MA Nurul Wahid al Wahyuni, while also contributing to the literature on 

information technology in Islamic boarding schools. 

https://creativecommons.org/licenses/by-sa/4.0/
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2. METHOD 

The research framework is a representation of the entire research process. The research framework 

in this study can be seen in the following figure [14]. To provide a useful system for teachers and employees, 

several steps are required to design an attendance system using QR codes for the Nurul Wahid al Wahyuni 

Besuk Probolinggo Islamic high school. The method used in this study is qualitative, because the core of this 

study is a system or flow that can be determined from the results of interviews and observations in the 

institutional environment. The following are the research steps that have been compiled into a research 

framework chart: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Research Framework 

a. Research Paradigm 

This study uses a quantitative paradigm, as it focuses on measuring the effectiveness of the system 

through numerical data, such as speed, accuracy, and user satisfaction levels. This approach is also used to 

measure changes before and after the implementation of the QR Code-based digital attendance system. 
b. Research Approach 

The approach used in this study was experimental, namely by developing and implementing a web-

based QR Code attendance system, then testing it directly in the work environment at MA Nurul Wahid al 

Wahyuni. This study aimed to observe the impact of the system's implementation on the effectiveness and 

efficiency of the employee attendance process. 

c. Research Stages 

This research was conducted in several stages, namely: 

1. Data Source 

o Primary data was obtained directly from respondents (employees and administrators of MA 

Nurul Wahid al Wahyuni) through observation and questionnaires. 
o Secondary data was obtained from manual attendance records, personnel files, and literature 

related to attendance information systems. 

. 
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2. Data Collection Techniques 

o Direct observation of the manual attendance system that was in place before the system was 

developed. 

o Interviews with system administrators and users. 

o Questionnaire to measure the level of satisfaction and effectiveness of system usage after 

implementation. 

o Documentation in the form of system screenshots, flowcharts, and usage reports 

3. Data Analysis Techniques 

o Quantitative descriptive analysis is used to process questionnaire data and simple statistics 

(e.g., user satisfaction percentage). 

o Comparative analysis was used to compare the attendance process before and after the use 

of the QR Code system, including the time required and data accuracy. 

4. System Design Model 

The use of QR codes is already quite widespread. Many countries around the world, especially 

Japan, have implemented QR code technology in their industries. Meanwhile, in Indonesia, QR codes 

have been implemented in several companies [16]. A QR Code is a type of two-dimensional barcode 

developed by Denso Wave, a division of Denso Corporation, a Japanese company, which was published 

in 1994 [15]. A QR Code is a two-dimensional matrix image that has the ability to store data within it. 

QR Codes are an evolution of barcodes. Barcodes are symbols that mark real objects, made up of 

patterns of black and white bars that are easily recognized by computers. An example of a QR Code 

can be seen in Figure 1. 

 
 
 
 
 
 

 
Figure 2. QR Code 

Rapid Application Development (RAD) is a defined life cycle strategy that offers faster 

development and higher quality results than those achieved with traditional cycles. RAD is a 

combination of various techniques built using prototyping techniques and application link development 

technologies to accelerate system or application development. Regarding the definition of the RAD 

concept, development using the RAD method can be done relatively earlier and faster. The following 

are the steps taken in system design. The RAD method is shown in Figure 2 below. 

. 

Figure 3 RAD Model Design Process 
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3. RESULTS AND DISCUSSION   

This research resulted in a web-based employee attendance system that utilizes QR Code technology 

as a medium for inputting attendance data. This system was developed using the PHP programming language 

and MySQL database. System testing was conducted at MA Nurul Wahid al Wahyuni, involving all staff and 

teachers as the main respondents. 

 
3.1 System Implementation 

The system was successfully implemented in the form of a web-based application with a login page as shown 

in Figure 4. 

 
Figure 4 Login page display 

 

The resulting system is web-based and has key features, which can be seen in the following: 

a) Multi-Level Login: The system supports different access rights for administrators and employees. 

b) QR Code Creation and Scanning: Each employee has a unique QR Code that is used for attendance. 

c) Automatic Attendance: Employees only need to scan their QR Code to automatically record their attendance. 

 

 

 

Figure 5. QR Code on teacher and employee attendance sheets 

QR Code Workflow in the Attendance System: 

1. Creating QR Codes for Teachers or Employees 

✓ Each student is registered in the web-based system. 

✓ The system automatically generates a unique QR Code containing the teacher or   employee's identity 

data. 

✓  The QR Code is printed or saved on the teacher's or employee's cell phone. 

2. Attendance Process Using QR Codes 

✓ When entering the workroom, teachers or employees scan the QR Code using the camera on their device 

(staff/teacher's smartphone or scanner connected to the system). 

✓ The QR Code data is read by the system and then translated back into the teacher or employee 

information stored in the database. 

3. Data Matching with Database 

✓ The system checks whether the QR Code data is valid and matches the registered teacher or employee 

data. 

✓ If valid, the system records the time (date and time) of the teacher or employee's attendance in the 

attendance database. 

✓ If  invalid (for example, the QR Code is fake or not yet registered), attendance is rejected. 
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4. Data Storage and Processing 

✓ Automatic attendance data is stored on a web-based server/database system. 

✓ Teachers or administrators can view daily, weekly, or monthly attendance reports. 

5. Output/Attendance Reports 

✓ The system generates reports in the form of attendance tables. 

✓ Data can also be exported (e.g., to Excel/PDF) for school administrative purposes. 

d) Attendance Recap: Admins can view and download attendance reports in Excel or PDF format. 

E) Late Notification: The system automatically marks late attendance based on the specified entry time. The 

attendance entry process is shown in Figure 6. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6. Teacher and employee attendance records 

 

The digitization of the attendance process using a QR Code system has proven to provide a number of 

important benefits for MA Nurul Wahid al Wahyuni. The following is a discussion of various aspects of the 

research: 

a. Attendance Process  

Efficiency From the results of testing and observation, this system has been proven to speed up the 

attendance process. The use of QR codes minimizes input time and queues, which were previously obstacles 

in the manual system. This efficiency is especially important at the start of working hours when time is 

critical. The attendance report is shown in Figure 7. 

. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Employee Absence Report Page Admin View 

b.Data Accuracy and Security 

The use of a database-based system ensures data security and accuracy. Each attendance entry is 

recorded automatically and cannot be changed by ordinary users. This is in contrast to manual attendance 
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records, which are easy to falsify or lose. The system also uses automatic timestamps that cannot be 

manipulated, providing accurate information about employee arrival and departure times. 

Table 1. Comparison of attendance using QR codes and manual attendance 

Aspect Manual System QR Code System 

Time of Absence ±2–3 minutes/person ±10 seconds/person 

Media Notebook Smartphone + QR Code 

Data Security Prone to loss/manipulation Saved automatically on the server 

Attendance Summary Manual Automated (Excel, PDF) 

Transparency Low Height 

Data Access Limited Accessible by admin at any time 

 
c. Relevance to the Development of Educational Technology 

The digitization of attendance systems is in line with the trend of modernization in education. MA 

Nurul Wahid al Wahyuni, as an educational institution, is required to keep up with technological 

developments as part of more professional and transparent governance. The implementation of this system 

not only has an impact on efficiency, but also on the image of the institution, which is becoming more 

modern and adaptive to the changing times. Based on the data in Table 1, administrators can save time and 

energy and minimize errors. 
d. Limitations and Recommendations 

Some limitations found during the study include: 

1. Device requirements: Employees must have a smartphone that can scan QR codes. 

2. Dependence on internet connection: The system cannot be used optimally if the connection is unstable. 

3. No check-out feature available yet: The system still focuses on morning attendance. 

Suggestions for future development: 

1. Integration with fingerprint or NFC as additional alternatives. 

2. Addition of online attendance and leave request features. 

3. Development of a mobile application for ease of access. 

4. Automatic backup to the cloud to ensure long-term data security. 

 

4. CONCLUSION 

Based on the results of research and discussion, it can be concluded that the implementation of a 

web-based QR Code attendance system at Madrasah Aliyah Nurul Wahid al Wahyuni has improved the 

efficiency, accuracy, and transparency of managing teacher and employee attendance. In terms of efficiency, 

attendance time has been significantly reduced from ±2–3 minutes per person using the manual system to 

±10 seconds per person using the QR Code system. In terms of accuracy and data security, manual records, 

which are prone to loss or manipulation, have now been replaced by automatic storage on a more reliable 

server. The attendance recapitulation process has also become faster because it can be done automatically in 

Excel or PDF format, unlike the manual method which requires re-recording. In addition, transparency and 

data access have increased because administrators can monitor attendance at any time without physical 

media limitations. Thus, the web-based QR Code attendance system not only improves on the weaknesses 

of the manual system, but also provides added value in the form of ease of access, speed of process, and 

support for more professional school administration. With further development, this system has the potential 

to be adopted more widely in other educational institutions. 
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