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Abstract. The manual attendance method for students at the Adisutjipto Institute of Aerospace 

Technology is the background to this research to attendance system to minimize the loss of attend-

ance data and cheating in taking attendance. By utilizing Android-based Near Field Communication 

(NFC) technology, student attendance can be done more efficiently and facilitate the recapitulation 

of student attendance data. The purpose of this research is so that attendance can be done more 

easily via smartphone, facilitating the attendance process and data recapitulation by the admin. 

Some related data are collected as database requirements from the attendance application, such as 

Lecturer data, Students, KRS, room data, and courses. The design of the attendance application 

begins with creating the flow of each system using a flowchart and designing a database, which is 

then realized in the form of an Android-based application. Several test tests are run to determine 

the functionality, efficiency, and satisfaction of student users with the attendance application. Sev-

eral tests have been run; it can be concluded that the student attendance application at the Adisujipto 

Yogyakarta Aerospace Technology Institute runs well and is efficiently used as a student attendance 

method. 
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1 Introduction 

Near Field Communication (NFC) is a short-range wirel 

tween devices within proximity, typically less than 10 cm 

opportunities and challenges in various sectors. While NFC 

tion, it can be vulnerable to security threats like skimming a 

. 

ss technology enabling data exchange be-

As NFC technology evolves, it presents 

 offers ease of use and secure communica-

d identity theft [5]. 

Recent research has explored various technologies for improving student attendance systems in 

higher education. Near Field Communication (NFC) and smartphones have been utilized to develop 

efficient attendance tracking systems, reducing time consumption and potential cheating [6]. Face 

recognition technology has been proposed as an enhancement to existing NFC-based systems, address-

ing issues of proxy attendance [7]. Radio Frequency Identification and Detection (RFID) technology 

has also been implemented, offering rapid attendance tracking and incorporating biometric security 

measures. This system additionally features parental notification for absent students, further enhancing 

attendance monitoring [8]. These technological advancements aim to streamline attendance processes, 

improve accuracy, and reduce time constraints in educational institutions. 

This Android-based attendance application, which uses near-field communication, commonly called 

NFC, is helpful for student attendance at the Adisutjipto Institute of Aerospace Technology (ITDA), 

making it easier for staff to find student attendance. Because ITDA still uses a manual attendance sys-

tem, paper, or website-based Elena, which allows for loss or damage to the attendance paper and fraud 

in taking attendance, this is no longer efficient to implement. On the other hand, the rapid development 

of smartphone technology, especially Android, makes it easy for humans to help solve all the problems 

they face. Android has NFC technology, a set of wireless connectivity technologies based on Radio 
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Frequency Identification Co, mainly called RFID, which allows communication over short distances. 

Near Field Communication is a wireless connectivity technology device that uses cables, which allows 

communication over short distances. For this reason, research was conducted that utilized NFC tech-

nology to help overcome the problems of the Student attendance system at the ITDA. The design of the 

attendance application using NFC can be implemented as an automatic attendance system to carry out 

adequate attendance and correctly record attendance data. 

2 Research Methods 

Near Field Communication is a Radio Frequency Identification (RFID) based technology develop-

ment. RFID itself has the same shape and function as an ATM card. However, of course, there is a 

difference: if to make an ATM transaction, it must be swiped, then the RFID card is only brought close 

to the reader. NFC works by having an NFC chip on their device and attaching or waving it to another 

device with an NFC reader. Before building an attendance system, an analysis of system design needs 

is needed; this is intended to facilitate the creation of software to be more structured; the system re-

quirements include: 

2.1 System Requirements Analysis 

Analysis of hardware requirements: Hardware or hardware functions as a tool that supports input, 

process, and output processes. The hardware specifications used in building the system are: ACER Lap-

top, Core i7 Processor, 12GB RAM, 1 T.B. Storage, and Razer Mouse. Analysis of software require-

ments: Besides hardware, software is needed to build the system. The software specifications needed 

are: Windows 10 Operating System, XAMPP, Google Chrome Browser, Sublime Text, Android Studio, 

Draw.io. 

2.2 Data Requirements Analysis 

The data required is lecture scheduling data at the Adisutjipto Institute of Aerospace Technology 

campus, including Lecture data in the even semester of 2022/2023, including lecture data, Student Data, 

Student Krs Data, Room Data, and Course Data. Scheduling data in the even semester of 2022/2023, 

Scheduling data in the even semester of 2022/2023 which contains data on course names, curriculum, 

course codes, classes, number of credits, type of course, list of names of lecturers in charge of course 

schedules in the informatics study program, number of students taking courses in each course and type 

of semester of each course taught in the informatics study program in the even semester of 2022/2023, 

which will be processed by the system so that it becomes precise and accurate information, in the sched-

uling in the even semester of 2022/2023 specifically for study programs. Student KRS data: Student 

KRS data is the course data taken by each student who takes the Information Technology and Systems 

course; there are 23 students as trial data in the odd semester learning of the 2022/2023 academic year. 

2.3 Data Requirements Analysis 

System design is the process of creating a good system. Its purpose is to provide the user with a 

general picture of the system that will be created. 

2.3.1 Student System Flowchart 

The design of the student system flowchart is a chart that shows the workflow or what is being done 

as a student. The following is the workflow in the lecture attendance application using Android-based 

Near Field Communication on the Adisutjipto Institute of Aerospace Technology campus. Starting from 

the login process, namely entering a username and password. For the following process, after successful 

login, it will enter the system display, which has several menu options: class menu, course menu, and 

user menu. The flowchart of this lecturer system can be seen in Fig. 3.3 Student system flowchart. 
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Fig. 1. Student System Flowchart 

In this context diagram, the admin, lecturer, and student are depicted as the admin inputting admin 

data, study class data, course data, student data, lecturer class data, and class schedule data, then the 

system produces an output of admin information, study class data information, course information, stu-

dent information, lecturer class information, class schedule information, and student attendance infor-

mation. The lecturer is depicted as inputting lecturer login data, and NFC tap writes data. The system 

outputs lecturer login information, NFC taps write information, and attendance schedule information. 

The student is depicted as inputting attendance login data and NFC tap data; then, the system produces 

an output of attendance login information, NFC tap information, and student attendance information. 

Fig. 2. Context Diagram 

3 Results and Discussion 

Application testing aims to determine whether the application has been created and runs well. In the 

thesis that has been made, there are three tests, namely functional testing (Black box), device testing 

(Device), and user testing (User). Functional testing is a software testing method that checks buttons 

and functions to see whether they can run well. Device testing is testing applications on several different 

hardware. Moreover, user testing aims to test applications against users who can easily use the applica-

tion based on user responses from a questionnaire. 

2.3.2 Context Diagram 



Table 1. The Device Test Results 

Table 2. Time And Distance Record Table In The Attendance Application 
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3.1 Functional system testing 

In functional system testing, black box testing determines whether the application functions properly. 

The presence application refers to the system functions, and the output results are compared with the 

expected results. The test results are declared valid. 

3.2.1 Device Testing 

In-device testing of the application uses several Android smartphone devices with different operating 

systems and specifications. This aims to determine the application's performance on the user's Android 

Smartphone device. In this test, a sample of four Android Smartphone devices was taken; the test results 

can be seen in Table 1. 

Device Name Device Specifications Test Results Final Results 

Xiaomi Poco M3 Ram 4GB, Android 10, 

Api level 29 

Application Running 

Well 

MI 10 Ram 8GB, Android 11, 

Api level 29 

Application Running 

Well 

Redmi Note 8 Pro Ram 6 G.B., Android 9 

(Pie), API level 29 

Application Running 

Well 

Redmi 6 Ram 4GBAndroid 9 

(Pie), Api level 29 

Application Running 

Well 

Implementation Type Time/Distance 

Attendance from the start of class until after taking attendance 9-15 second 

Student login to take attendance 7-11 second 

The process of taking attendance with NFC stickers 3-5 second 

Range of distance between mobile phone and NFC name tag 0.1-1 cm 

In the testing phase, this device took four samples of Android Smartphones that have different operating 

systems and Android versions; in testing this device, all features were run, and it can be concluded from 

the four devices that have been tested that all devices can run well, then to operate the Near Field Com-

munication (NFC) application, a minimum specification of the Android version used is required, namely 

Android 9.0 or Android Pie and the results of the time and distance records when doing attendance. 

3.2.2 User Testing 

The application testing stage against users in the questionnaire testing amounted to 30 audiences who 

were ITDA informatics study program students of the Class of 2022 and 2021 in the even semester of 
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the 2022/2023 academic year, where the audience was given a questionnaire created via Google Drive 

on a new Google form file, to access Google forms and Apk can be via a link distributed via WhatsApp 

social media. Then, the audience filling out the questionnaire can see a video clip of the attendance 

application demonstration via the video provided on Google Forms. Then, the audience can find five 

questions in Google Forms and fill out the questionnaire according to the audience's satisfaction. The 

assessment weight used in the calculations in this questionnaire has the lowest point, a point with a 

weight of 1, and the highest weight of 5, which is listed in Table 3. below. 

Table 3. Assessment Weight 

Assessment Weight 

Strongly Agree(SA) Agree(A) Fair(F) Disagree(D) Strongly Disagree(SD) 

5 4 3 2 1 

The completion questionnaire refers to the formula explained in the theoretical basis of the Likert 

scale. The application test results are in the form of an interpretation presentation. To know the results 

of the interpretation, it is necessary to know the highest score and the lowest score of the Likert scale 

first with the number of respondents, as many as 30 participants; the highest point weight is worth 5, 

then the highest score = 5 x 30 = 150. Meanwhile, the lowest point weight is a point worth 1, then the 

lowest score = 1 x 30 = 30. Then, the next step is to find the interval (range of distance) and percent 

interpretation to determine the assessment using the percentage score interval method (I). So I = 100 / 

5 = 20 (value interval 0% to 100%) can be obtained. The result of I = 20 (distance interval from 0% 

lowest to highest 100%) Point interval score that measures a criterion is shown in Table 4. as follows. 

Table 4. Interval Poin 

Interval Poin Status 

0% -19.99% Very Poor 

20% -39.99% Poor 

40% -59.99% Enough 

60% -79.99% Good 

80% -100% Very Good 

Table 5 contains the results of the questionnaire answers filled in by users or respondents and summa-

rized using the Likert scale formula. 

Table 5. The Results Of The Questionnaire Answers 

Skor Percentage Answer 
No Question 

SD D F A SA (%) 

1 Can the Presence Application using 

NFC be easily understood by users? 

1 0 4 11 14 127 84,66 

2 Can the information contained in the 

application, such as attendance sched-

ules, be understood? 

0 0 3 12 15 132 88 

3 Are the functions in the application 

working correctly? 

0 0 6 18 6 120 80 

4 The NFC presence in this application 

can make it easier to take attendance. 

1 1 4 18 6 117 78 

5 Is this application more efficient than 

the previous attendance application? 

0 0 6 17 7 121 80,66 

Average Percentage 82,26 
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In this presence application, three stages consist of the first system test, which shows the application 

is running, as discussed previously. The second is the device tested using several different device sam-

ples, which are in Table 1 shows that it consists of four device samples used. Each device has different 

specifications, such as the Android version and RAM, which can run applications that have been in-

stalled and function very well; then, in the last stage in this discussion, namely the test stage for appli-

cation users. Respondents consisting of 30 audiences who are ITDA students of the 2022 and 2021 

Informatics study programs in the even semester of the 2022/2023 academic year. With 84.66% excel-

lent responses from respondents that the Presence Application using NFC can be easily understood by 

users, 88% of respondents said it is perfect if the information contained in the application can be under-

stood, such as the attendance schedule, 80% of excellent responses were given by respondents for the 

functions in the application can run well, 78% good responses for NFC Presence contained in this ap-

plication can make it easier to do attendance, and 80.66% excellent responses that this application is 

more efficient than the previous attendance application. Then, to summarize all respondent data, the 

average value obtained in the calculation using the Likert scale is 82.26%, listed in Table 5, and shows 

the status is Sufficient, as seen in the interval point listed in Table 4. 

4 Conclusion 

Based on the results of the discussion and testing carried out in this thesis, it can be concluded that the 

functional system test using the black box method shows that the system is running and functioning 

well. The results of the Informatics Study Program test for the Class of 2022 and 2021 in the even 

semester of the 2022/2023 academic year using data from 30 students ran well. Based on testing the 

Informatics Study Program for the Class of 2022 and 2021 in the even semester of the 2022/2023 aca-

demic year using 30 students. The results of the test with the attendance application using Near Field 

Communication (NFC) can carry out attendance well. In the future, system development suggestions 

will be made to make the user interface more attractive. Improve applications that are to be used by iOS 

users. The system is made to increase user security and can be combined or compared with fingerprints 

or facial recognition. 
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        The images or other third party material in this chapter are included in the chapter's 
Creative Commons license, unless indicated otherwise in a credit line to the material. If material 
is not included in the chapter's Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain 
permission directly from the copyright holder. 
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