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This study presents the development of a RESTful API service to support student schedule 

and attendance management in a higher education environment. The research is motivated 

by the fact that schedule management and attendance recording are often still handled 

manually or by stand-alone applications, which complicates recap processes, attendance 

monitoring, and integration with existing academic information systems. The proposed 

system is implemented using the Laravel framework and MySQL database, where student, 

lecturer, course, schedule, and attendance entities are modeled in a structured way and 

exposed through RESTful endpoints over HTTP with JSON data format. The research 

adopts a software engineering approach consisting of requirement analysis, system 

design, implementation, and testing using Postman on a local development environment. 

The experimental results show that all CRUD operations and attendance recording 

functions work as expected, producing consistent JSON responses with appropriate HTTP 

status codes, indicating that the developed API is suitable to be used as a foundation for 

future integration with web and mobile applications. 
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1. Introduction 

Higher education institutions require an integrated information system to effectively manage 

academic processes, including scheduling classes and tracking student attendance (Surakarta et al., 

2018)(Dan et al., 2022). In many academic programs, these activities are still carried out manually using 

paper attendance sheets or separate applications, as reported in various studies on attendance systems 

that still rely on signatures or manual input, thereby complicating the process of compiling attendance 

records, monitoring student discipline, and integrating with other academic information systems 

(Hamdani et al., 2024)(Syifa et al., 2025). This situation has the potential to lead to duplicate entries, 

delays in information, and a high risk of data entry errors (Qr-code et al., 2021). 

As service-oriented software architecture continues to evolve, Application Programming Interfaces 

(APIs) are widely used to connect heterogeneous systems. The RESTful API approach enables schedule 

and attendance data to be presented in a standard HTTP- and JSON-based format, making it accessible 

to various clients, such as web and mobile applications, as well as third-party services (Dan et al., 

2022)(Pangestu et al., 2022). Several previous studies have examined the implementation of web- and 

mobile-based academic information systems and attendance systems, including those utilizing the 

Laravel framework and QR code technology (Qr-code et al., 2021)(Mudaparsyah et al., 2023)(Ghany & 

Raharjo, 2025). However, most of them still focus on monolithic applications tied to a specific interface, 
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so their flexibility in integrating with other systems remains limited (Andema & Informasi, 

2021)(Santoso, 2024).   

Research This study proposes the development of a RESTful API for managing student schedules 

and attendance in a university setting, utilizing the Laravel framework as the backend. The API is 

designed to provide structured and consistent services for managing data on students, faculty, courses, 

schedules, and attendance records. Unlike previous studies, which generally integrated attendance 

logic directly into specific web or mobile applications (Hamdani et al., 2024)(Mudaparsyah et al., 2023), 

This study emphasizes a resource-oriented service design, a clear separation between the service layer 

and the user interface, and API functional testing using Postman-assisted test scenarios as the basis for 

functional and baseline performance evaluation (Ghany & Raharjo, 2025). 

To keep the research focused, the scope of development is limited to core data CRUD operations 

and attendance tracking, without addressing integration with existing academic systems or 

comprehensive multi-role access management. Given these limitations, the objective of this research is 

to design a data model and implement a RESTful API for student schedule and attendance 

management, as well as to test the basic functionality and response times of the resulting service as a 

foundation for the development of a more integrated academic system in the future. 

 

2. Research Methods 

This study falls under the category of applied research, focusing on the development of a RESTful 

API to support the management of student schedules and attendance in a university setting (Pernando, 

2021). The development method used follows a sequential process comprising four main stages: 

requirements analysis, system design, implementation, and testing, as shown in Figure 1. This phased 

approach aligns with various studies on RESTful API development in the domains of tracer studies, 

inventory management, and operational data collection, which generally begin with needs 

identification, architecture and data model design, API service implementation, and conclude with 

functional testing and basic performance evaluation (Anjarwani et al., 2022)(Saputra & Fery, 2024). In 

addition, system performance and responsiveness were also taken into account as part of the 

development process, as highlighted in the research on the optimization of web-based attendance 

applications (Sadikin et al., 2025). 

Requirments 
Analysis

TestingImplementationSystem Design

 
 

Figure 1. Development Method 

2.1 Requirements Analysis 

The requirements analysis phase focuses on identifying the system’s functional and non-functional 

requirements. Functional requirements include the management of student, faculty, and course data, 

class schedules, and attendance tracking for each session. This approach aligns with the design patterns 

of attendance systems and other operational information systems that aim to replace manual or semi-

manual processes (such as the use of paper attendance sheets or separate records) with centralized web- 

and mobile-based services (Lesmideyarti et al., 2023)(Dwi et al., 2024). Non-functional requirements 

include integration capabilities via RESTful APIs, consistent data formats (e.g., JSON-based), ease of 

access from various clients, and acceptable response times even as the number of requests increases. An 

emphasis on interoperability and cross-platform integration is also evident in the development of 

RESTful APIs for tracer studies and other operational management systems, where the APIs are 
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designed to serve as a bridge between databases and various client applications (Anjarwani et al., 

2022)(Praptiwi et al., 2024). The results of this requirements analysis are then used to determine the 

API’s primary resources and the operations that must be provided. 

2.2 System Design 

The system design phase involves creating a data model in the form of a relational database schema 

that represents core entities such as students, lecturers, courses, schedules, and attendance records 

along with their relationships, as well as designing a RESTful API service by defining CRUD endpoints 

and specialized attendance endpoints, including URL patterns, request parameters, JSON response 

formats, and HTTP status codes, as implemented in the design of academic information systems, 

attendance systems, and various RESTful APIs for tracer studies, inventory management, and vessel 

registration (Anjarwani et al., 2022)(Saputra & Fery, 2024). 

2.4 Implementation 

 Implementation The system was implemented using Laravel as the primary backend, where 

each designed resource is implemented as a model, migration, and controller, enabling CRUD 

operations and attendance tracking to be accessed via consistent RESTful endpoints. This approach 

applies the principle of separation of concerns by separating business logic from routing and the user 

interface, utilizing the framework’s built-in validation and database management features, as well as 

establishing a code structure that is easily integrated with both web and mobile applications, similar to 

various academic information systems, operational data collection systems, and employee/teacher 

attendance systems in previous research  (Lesmideyarti et al., 2023)(Dwi et al., 2024). 

2.2 Testing 

 The testing phase aims to verify that all RESTful API endpoints function according to 

specifications through a black-box testing approach, by testing API responses based on various input 

scenarios using Postman for key operations (creation, update, deletion, and retrieval of data for 

students, faculty, courses, schedules, and attendance), then evaluating the validity of the JSON response 

structure and content, HTTP status codes, baseline response times, and the consistency of endpoint 

behavior, in line with REST API testing practices for web-based operational applications that emphasize 

system functionality and responsiveness (Praptiwi et al., 2024)(Sadikin et al., 2025). 

 

3. Results and Discussion 

This chapter presents the results of applying the methods described in the previous section, 

covering the stages of requirements analysis, system design, implementation, and testing of the 

developed RESTful API. For each stage, the outcomes are detailed, ranging from the formulation of 

functional and non-functional requirements, the design of the data model and API endpoints, the 

implementation of services using the Laravel framework, to the test results obtained using Postman. In 

addition to presenting the results, this chapter also includes a discussion linking the implementation 

findings to the research objectives, so that it can be assessed to what extent the built system has met the 

needs for student schedule and attendance management. 

3.1 Requirements Analysis 

The requirements analysis phase produces a list of functional and non-functional requirements 

that serve as the basis for system design. 

1. The formulated functional requirements include: 

a. The system is capable of managing student data, including adding, updating, deleting, 

and viewing student data. 



JSTI: Jurnal Serumpun Teknik Informatika 

Vol. 1 No. 2 April 2026 pp, 67-77 

70 

                                                                                                  Rizki Parlika  et.al, RESTful API Development... 

b. The system is capable of managing faculty data, including adding, updating, deleting, 

and viewing faculty data. 

c. The system is capable of managing course data, including course codes, course names, 

credit hours, and recommended semesters. 

d. The system is capable of managing class schedules that link courses with instructors, as 

well as information on the day, time, and classroom. 

e. The system can record student attendance for specific schedules, including attendance 

status (present, excused, sick, absent) and arrival time. 

f. The system provides a feature to display attendance summaries by student and by class 

schedule. 

g. All of the above functions can be accessed via a RESTful API, allowing them to be utilized 

by different client applications. 
2. The formulated non-functional requirements include: 

a. Availability and reliability: the API service must run stably in the development 

environment and be easily deployable to the production environment. 

b. Performance: response times for basic operations (reading and adding data) should be 

kept low to ensure a smooth user experience for clients. 

c. Basic security: the API structure is designed to allow for the easy addition of 

authentication and authorization mechanisms during future development. 

Interoperability: data is transmitted in JSON format via the HTTP protocol so that it can 

be integrated with various platforms (both web and mobile). 

3.2 Design System 

 The implementation of the RESTful API in this study uses the Laravel framework on the server 

side. The database used is MySQL to store student schedule and attendance data. Figure 2 shows the 

Entity Relationship Diagram (ERD) that illustrates the database structure and the relationships between 

the main entities, namely students, instructors, courses, schedules, and attendance. This ERD serves as 

a reference for creating migrations and Eloquent models in Laravel. 

 

 
Figure 2. Database Design 

Here is a brief explanation of each database table used: 

1. students Table 

Used to store student data. The main attributes in this table include id as the primary key, nim 

as the student ID, name as the student’s name, email as the email address, study_program as 

the academic program, and year as the graduation year. The created_at and updated_at 

attributes are used by Laravel to record the creation and update times of the data. 

2. Lecturers Table 

Used to store data on lecturers involved in the teaching process. The attributes used include 

`id` as the primary key, `nidn` as the national lecturer ID, `name` as the lecturer’s name, and 
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`email` as the email address. Like other tables, ̀ created_at` and ̀ updated_at` are used to record 

the time of data changes. 

3. Courses Table 

Used to store course information. Attributes in this table include id, code as the course code, 

name as the course name, sks as the number of semester credit units, and semester as the 

recommended semester for offering the course. The created_at and updated_at attributes are 

used to track data changes. 

4. The schedules table 

Used to store class schedule data. This table links courses and instructors via the course_id and 

lecturer_id attributes, which act as foreign keys to the courses and lecturers tables. 

Additionally, it includes the day_of_week attribute to store the day of the class, start_time and 

end_time to record the start and end times, and room to store classroom information. 

5. Attendances Table 

Stores student attendance data for each class session. The student_id and schedule_id 

attributes act as foreign keys linking attendance to students and schedules. The date attribute 

is used to record the class date, status stores the attendance status (present, excused, sick, or 

absent), time_in records the arrival time, and notes stores additional remarks if needed. This 

database structure is then mapped into a RESTful API service using Eloquent models and 

controllers in Laravel. Each main table is represented as a resource accessible via endpoints 

prefixed with /api, such as /api/students for student data, /api/lecturers for instructor data, 

/api/courses for course data, /api/schedules for schedule data, and /api/attendances for 

attendance data. Communication between the client and server utilizes standard HTTP 

methods (GET, POST, PUT, and DELETE) with a JSON-based data exchange format, ensuring 

that the built service is lightweight, consistent, and easily integrable with various client 

applications in the future (Izza et al., 2022)(Polgan et al., 2023)(Irmaliantie et al., 2024). 

3.3 Implementation 

The system was implemented using the Laravel framework as the backend and MySQL as the 

database. The implementation process began with the creation of migrations and models for each main 

entity, followed by the creation of RESTful controllers and the definition of routes in the routes/api.php 

file. This entire process resulted in an API service accessible via the address http://localhost/api/... in 

the development environment. 

1. Implementation of Models and Migrations 

Each entity in the ERD is implemented as a table via migration files in the database/migrations 

directory. For example, the students table is implemented with the attributes nim, name, email, 

study_program, and year defined as string-type columns, and id as a primary key of type big 

integer unsigned. Laravel automatically adds the `created_at` and `updated_at` columns to 

record the creation and update times of the data. After the migrations are created, Eloquent 

models for `Student`, `Lecturer`, `Course`, `Schedule`, and `Attendance` are created in the 

`app/Models` directory. Each model contains a $fillable property to define attributes that can 

be bulk-populated, as well as declarations of relationships between entities, such as the 

hasMany relationship between Student and Attendance, and the belongsTo relationship 

between Attendance and Schedule. Defining these relationships simplifies the process of 

retrieving interconnected data without having to explicitly write SQL queries. 

2. Controller and Routing Implementation  

Business logic for each resource is implemented in the controller located in the 

App\Http\Controllers\Api namespace. For example, the StudentController shown in Figure 2 contains 

the index, store, show, update, and destroy methods, which handle operations such as retrieving a list of 
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students, adding new data, displaying details, updating, and deleting data. Each method returns a 

response in a consistent JSON format, for example, containing a flag for success, a status message, and 

a data object containing the operation results. In the AttendanceController, two additional methods—

byStudent and bySchedule—have been added to generate attendance summaries based on students or 

class schedules. 

 

Figure 3. Code Snippet from StudentController 

All RESTful services are registered via the routes/api.php file shown in Figure 3. In this file, the 

Route::apiResource class is used to define standard CRUD routes for the students, lecturers, courses, 

schedules, and attendances resources. 

 Additionally, specific routes are defined for attendance summaries, namely GET 

/api/students/{student}/attendances and GET /api/schedules/{schedule}/attendances. With this 

approach, all API endpoints are centralized in a single routes file and automatically use Laravel’s built-

in API middleware. 

 
Figure 4. Code Snippet from StudentController 

3.4 Testing 

System testing was conducted to ensure that all RESTful API endpoints functioned in accordance 

with the defined requirements. Testing was performed in a local development environment using `php 

artisan serve` as the web server and Postman as the tool for sending HTTP requests. The testing focused 

on CRUD operations for each resource, as well as the recording and summarization of student 

attendance. 

Test scenarios were designed to follow the system’s usage flow. The first phase involved testing 

the students, lecturers, and courses endpoints to ensure proper management of master data. The next 

phase tested the schedules endpoint to ensure class schedules could be generated from combinations of 
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courses and instructors. The final phase tested the attendances endpoint, as well as the attendance 

summary endpoints for each student and each schedule. 

In each scenario, POST requests are used to add data, GET to read data, PUT to update data, and 

DELETE to delete data. In addition to examining the response body, the researchers also observed the 

HTTP status codes returned and the response times recorded in Postman. 

 
Figure 5. Testing the GET endpoint /api/students. 

 

In each scenario, a POST request is used to add data, a GET request to read data, a PUT request to 

update data, and a DELETE request to delete data. In addition to examining the response body, the 

researcher also observed the HTTP status codes returned and the response times recorded in Postman. 

CRUD functionality testing was performed on the students, lecturers, and courses resources using 

Postman. For each resource, the testing sequence began with data insertion (POST) (Figure 6), followed 

by retrieving the list and details of data (GET) (Figure 6), updating data (PUT) (Figure 7), and finally 

deleting data (DELETE) (Figure 8). CRUD function testing on the students resource begins with a GET 

request to /api/students to ensure the service can return a list of students in JSON format. The response 

received is a JSON object containing data elements and a 200 OK status code (Figure 5). 
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Gambar 6. Testing the POST endpoint /api/students in Postma.  

As shown in Figure 6, the POST request to /api/students sent via Postman returns a response with 

a status code of 201 Created, indicating that the student data was successfully added. The returned 

response is a JSON object containing a `success` attribute with a value of `true`, the message “Student 

created successfully”, and a data object containing details of the newly saved student, such as `nim`, 

`name`, `email`, `study_program`, and `year`, along with the `id`, `created_at`, and `updated_at` values 

automatically populated by the system. This indicates that the POST endpoint /api/students is functioning as 

intended to add new student data to the database 

.  

Figure 7. Testing the GET /api/students endpoint in Postman.  

Figure 7 shows the results of testing the GET /api/students endpoint using Postman. The response 

was returned with a 200 OK status code, indicating that the service successfully retrieved a list of 

students from the database in accordance with the functional requirements for the data read operation. 
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Figure 8. Testing the PUT endpoint /api/students in Postman 
 

Figure 8 shows the results of testing the PUT endpoint /api/students/2 to update the data for the 

student with ID 2. The request was sent with changes to the name and email attributes, and the system 

responded with a 200 OK status code and the message “Student updated successfully”. The data object 

shows the student’s values after the update and the change in the ̀ updated_at` attribute, indicating that 

the data update operation via the PUT endpoint `/api/students/{id}` was successful. 

 

 
Figure 9. Testing the DELETE endpoint /api/students in Postman 

 

Figure 9 shows the results of testing the DELETE endpoint /api/students/2. The request to delete the student 

data with ID 2 returned a 200 OK response with the message “Student deleted successfully.” This confirms that 

the DELETE endpoint /api/students/{id} is functioning properly to delete student data from the system. 

 

4.  Conclusion 

Based on the series of design, implementation, and testing activities that have been carried out, it can be 

concluded that the development of a RESTful API service for student schedule and attendance management using 

the Laravel framework and a MySQL database has been successfully implemented in accordance with 

requirements. This success aligns with various implementations of academic and attendance information systems 

based on Laravel and RESTful architecture, which demonstrate the effectiveness of similar approaches in 

managing academic and attendance data in an integrated manner within educational environments (Luh et al., 

2023)(Studi & Informasi, 2025)(Uddin et al., 2025). The designed data model is capable of representing student, 

faculty, course, schedule, and attendance entities in a structured manner, so that relationships among academic 

data can be managed clearly and consistently, while the implementation of services via RESTful endpoints enables 

CRUD operations on master data as well as attendance recording and summarization to be performed through a 

simple workflow that remains aligned with academic business processes, as is also applied in employee attendance 

systems and REST API-based inventory management applications (Rizkyansah & Dzikri, 2025)(Yudanto et al., 

2025). Testing results using Postman show that each endpoint returns a response in JSON format with the 

appropriate HTTP status code; thus, the built API can be considered functionally stable in the local development 

environment and aligns with established practices for functional endpoint testing in REST API backend 

development, as documented in various previous studies (Rumonang et al., 2025)(Susilowati & Voutama, 2025). 

Separating business logic into RESTful API services and using the JSON data exchange format provides flexibility 

for future web and mobile interface development, as well as opening up opportunities for integration with other 

academic information systems already in use at universities, as also emphasized in research related to the 

development of SIAKAD, web-based attendance systems, application architecture optimization, and interface 

design that adapts to user needs (Farchani et al., 2025)(Rahayu et al., 2025)(Dhaifullasyah et al., 2024).. 

. 
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