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Components in evaluating student academic achievement can be seen 

from several things, including attendance. Recording attendance or 

absenteeism in courses is one of the factors for assessing academic 

performance and student activities in the learning process. Errors in 

recording attendance are human errors that can be detrimental to 

students. This research aims to develop a mobile-based application with 

the Android platform to overcome errors in attendance. Application 

software development uses the Agile method; the research results are 

applications that can overcome human error problems, and development 

using the Agile method can be done more quickly. 

 

 
 

 

Introduction  

Currently, information technology (IT) is developing rapidly; IT also has an impact 

on improving processes in various sectors, including the education sector. The presence 

of students in the educational process is essential because attendance is an activity that 

proves that students carry out lecture activities (Setiawan & Muhaqiqin, 2021); 

attendance is also one of the evaluations of student academic performance in the learning 

process (Andriawan & Hamid, 2023). 

His research was conducted with a case study at Paramadina University; meetings 

are held 16 times in a one-semester class, and students must attend lectures as much as 

80% of the time. Academics will leave absent students or alpha three or more times 

without information (Musthofa, 2019).  The problem that often occurs is that the 

attendance recording is not careful, so student attendance is not recorded properly due to 

human error. Another thing is that attendance is still carried out conventionally and is 

considered inefficient, so an application is needed to manage student attendance records 

(Munthe, 2022). 

Recording student attendance is essential to describe student performance; bad 

recording can harm students or not describe actual performance. Errors in recording can 

generally occur due to human error factors (Rahmat & Yunanto, 2017), such as lecturers 

needing to record student attendance or students remembering to write attendance.  This 

happens because the recording of events is still manually done by filling out forms or 

paragraphs when students attend each lecture.  Manual or conventional recording is also 

considered inefficient because it can reduce learning time (Yeni, 2018). An IT-based 

application is needed to record attendance and manage student attendance well. 
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This study aims to develop student attendance recording using a mobile-based 

application, in this mobile application, using the Android platform. The selection of 

Android as the application platform, according to Global Stats Stats Counter data with 

the title "Mobile Operating System Market Share Indonesia" in the Android mobile 

platform market in Indonesia from June 2022 to June 2023 amounted to 89.66% of the 

population in Indonesia while for iOS platform users amounted to 10.19% (Tamtelahitu, 

Sambono, & Unenor, 2021). 

Application software development in this study uses agile methods. The agile 

methodology is a short-term system development type that requires rapid adaptation in 

the form of any change. In addition, agile is flexible and transparent, improves quality 

and customer experience, and is predictable compared to other SDLC models (Pratasik & 

Rianto, 2020). 

In Agile, the document's requirements are functional and non-functional features, 

the results of interview analysis, observation, and literature study (Dinasari, Budiman, & 

Megawaty, 2020). As for the design stage, such as making UML and the design of the 

application system, for testing with the black box testing method, namely to ensure the 

approach made by its structure and function can be used correctly, and at the application 

deployment stage is carried out by distributing the application based on the Android 

mobile that has been built. 

 

Research Methods  

The development of attendance system applications in this study, in collecting data 

using qualitative methods and development methods using Agile development. The data 

collection process is carried out by observation and semi-structured interviews. At the 

same time, application development goes through several stages, namely the system 

analysis stage, the design stage, the application development stage, the testing stage, the 

application deployment stage, and the revision and evaluation stage. The following are 

the stages of the research framework for developing attendance system applications. 
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The research framework above is developing a mobile-based attendance system 

application in this study, which is divided into six stages. The first stage is identifying 

problems in the field, namely at Paramadina University. Then, in the requirement stage, 

data sources are collected from several references to previous research literature studies, 

Paramadina student interviews with user stories approach, and observation. 

The next step of the requirements stage is design, which consists of system design, 

namely designing, UML modeling with use cases, entity relationship diagrams, and 

activity diagrams. Then, we move to the development stage, namely, writing the program 

code using the Flutter framework in Dart language to build mobile user interfaces and the 

database model using MySQL. After the scene, a test is carried out using a black box with 

a table to determine the suitability of the features developed for users to repeat the cycle 

stages. Suppose the last step after the location of the cycle is complete. In that case, the 

mobile application goes into deployment, namely the distribution of the application based 

on Android mobile that Paramadina students can use. 

 

Results and Discussion  

First Level Sprint 

The first sprint stage in the Agile process is to perform requirements. In this phase, 

orientation will solve the needs of the students. 

Requirements (Planning) 

The first stage in the agile process is to perform requirements. In this phase, 

orientation will solve the user's problem, i.e., students. At the planning stage, the author 

and students will work together to design and build a system (Sevtiana, Cahyadi, & 

Setiawan, 2023). This stage can be done for several days, depending on the size of the 

application developed. Moreover, based on the results of the planning analysis, the 

features that will be built into the attendance application for students in the development 

of the attendance application include the features described in the table below. 

Table 1 

Functional features of the application 

Useful Features of the App 

Sign in to the app. 

View course schedules 

Conduct course schedule attendance 

Notification of attendance fails or needs to be on time. 

 

Table 2 

Non-functional features 

Non-Functional Features of the Application 

Orange-themed app system design 

Use of JSON web token 
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After the planning stage has been analyzed and a requirement document is made, 

enter the agile design stage. 

Design 

The initial stage of Agile design is the research framework, which refers to 

documentation design, such as designing a UML creation system consisting of use case 

design, entity relationship diagrams, and activity diagrams. 

 

 
Figure 2. Student use case 

 

Use case figure 2, which describes the actor who acts in the application and has a 

role like a student actor. The complete explanation can be seen in the table below. 

Table 3 

Description of Student Actor 

Actor Explanation 

Student 
It describes actors who can access application activities such 

as course absences. 

 

Table 4 

Description of use case 

ID Use Case Explanation 

UC_01 
Application 

Login 

In use cases, it is an actor activity that students can do 

to enter the attendance system application. 

UC_02 
Course 

Attendance 

In this use case, it is an activity carried out by students 

to make up for the absences of the courses that were 

followed. 

UC_03 Exit Application 
In use cases, it is an actor activity that students can do 

to exit the attendance system application. 
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Gambar 3. Activity diagram 

 

The activity diagram displays the main activities carried out by students to make 

attendance in the courses being followed, starting from entering the application that has 

been registered from the system and then, if you enter the application successfully, 

entering the display page of the course being followed. Then the student makes attendance 

if successful, it will be sent to the lecturer and the lecturer will confirm the student's 

attendance. 

Develop 

After the design stage in the first sprint, develop the appropriate interface system of 

requirements. The development stage is the stage of the process of writing program code 

on applications using the Flutter framework. The development also uses Android Studio 

to help visualize applications like Android emulators. Then, use the dart language with 

the flutter framework for the program code here (Harahap et al., 2023). 

The connection for the database in the application here is created as a model to 

retrieve user data to perform the entry stage to the application with the help of Postman 

tools as an aid to retrieve data from the API; this API defines a reusable building block 

and also allows modular functionality to be incorporated into the end-user application 

[12]. Figure 4 illustrates the modeling created for an API fetched from a student server if 

it goes inside its application. First, construct a constant value, which is the destination 

value of the URL Address for which the data will be retrieved. Then, a user class model 

is created to validate the data if the user enters a username and password. 
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Figure 4. Program code 

 

After making user modeling, namely implementing interface features using flutter 

in the Android emulator, among others made from the interface system, as shown in 

Figure 5 below. 

 

 
Figure 5. Application interface 
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Testing 

Application testing is carried out using black box testing, which is testing carried 

out to observe the results of program execution through test data and check each 

functional software; the tests carried out can be seen in Table 5, which is a test of all 

features tested. 

Table 5 

Black box testing 

Testing Activities Description of the test scenario 
Test 

Conclusion 

Log into the app. Students open the application and display an email 

form and password. 

Succeed 

Conduct course 

attendance 

Students select the courses attended, then select the 

"present" button. 

Succeed 

Confirm 

attendance by 

using fingerprint, 

location, and photo 

features 

After pressing the "present" button, students can 

confirm their attendance by asking for photos and 

fingerprints. 

Succeed 

Perform class 

absenteeism 

Students select courses that are not attended and 

then select the "absence" button. 

Succeed 

Successful 

attendance 

notification 

Students will be warned if they have done class 

attendance. 

Succeed 

Attendance 

notification if late 

Students will be given an announcement when the 

class is over. 

Fail 

 

Second Level Sprint 

The second stage in the agile iteration process is to continue the previous iteration 

process. In this phase, orientation will complete the rest of the main features. 

Requirements (Planning) 

The following need obtained from the analysis of documents needed for students 

can be explained in Table 6, which is the second sprint process. 

Table 6 

Functional features 

Functional Features of the App 

View student profile information. 

View a class's attendance history. 

 

Design 

The design carried out in the second stage of the sprint is to add some functional 

features from students and make additional use cases for students, as explained in Figure 

6 below. 
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Figure 6. Student use case 

 

Figure 6 in the second iteration process shows the use case design used by student 

actors consisting of use cases entering the application, absent courses, viewing attendance 

history, viewing student profiles, and exiting the application. Table 7 shows descriptions 

of student use cases. 

Table 7 

Student use case description 

ID Use Case Explanation 

UC_01 
Application 

Login 

In use cases, it is an actor activity that students can do 

to enter the attendance system application. 

UC_02 
Course 

Attendance 

In this use case, it is an activity carried out by students 

to make up for the absences of the courses that were 

followed. 

UC_03 
View attendance 

history 

For use cases, this is an activity carried out by 

students to see the entire attendance history of courses 

that have been followed. 

UC_04 
View Student 

Profile 

In this use case, it is an activity carried out on students 

to see student profile data after entering the 

application. 

UC_05 Exit Application 
In use cases, it is an actor activity that students can do 

to exit the attendance system application. 
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Figure 7. ERD table 

 

The entity relationship diagram design can be seen in Figure 7, consisting of 8 tables 

that will be developed in the attendance application; the table consists of a user table for 

students to enter the application, then a student table consisting of student biodata, a 

lecturer table also consists of lecturer biodata, for the department table is specialized 

separately from student data so that when queried it becomes easier when filtered 

students. The schedule table is a table that contains courses, course rooms, and lecturers. 

Moreover, the last table is the timesheet table, which consists of schedules and students. 

MySQL will be used from the ERD table because the open-source platform is most widely 

used after Oracle databases. 

Development 

After the user stage of the first sprint is built, the next step is to model the student 

data used for server requests. This is similar to the previous process for registering 

students in the application before defining the function of retrieving data from the server, 

as shown in Figure 8 below. 
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Figure 8. Defining student functions 

 

Figure 8 defines a student class consisting of a function to retrieve data for one 

student, then develop an interface for the class attendance history feature and a profile 

feature page on students, which can be seen in the following figure. 

 

 
Figure 9. Results of the second stage sprint interface 
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Testing 

Testing is repeated to ensure the new feature test runs well; Table 8 shows black 

box testing. 

Table 8 

Black box testing functional features 

Testing Activities Description of the test scenario 
Test 

Conclusion 

View class 

attendance history. 

After entering the application, students select the 

second menu, history, to see the entire absence in 

class. 

Succeed 

View a student's 

profile. 

After entering the application, students select the 

third menu to view the student profile. 

Succeed 

 

Conclusion 

This research resulted in an application that can record and manage attendance 

based on Android mobile. In application testing, the functions run well. The development 

of attendance management applications using agile methods runs efficiently and 

effectively when system development is short and needs to adapt quickly. Documentation 

of the role in developing with agile methods needs to be more detailed and complete, but 

the fulfillment of the user's requirements is essential. Repeated sprints are performed to 

get results that match the user's needs. Problems regarding errors in student attendance 

can be overcome by recording this mobile-based attendance. 
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