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Abstract. In today’s digital era, the Diploma 2 (D2) Computer Network 

Administration program plays a vital role in preparing graduates to contribute to 

the ICT industry. The success of this program, however, relies heavily on the 

effectiveness of internship experiences, which serve as a bridge connecting 

theory with practice. Internships provide students with essential skills and 

insights, yet supervision and management remain persistent challenges. Issues 

such as monitoring student attendance, tracking their locations, and accurately 

evaluating performance often weaken the program’s outcomes and limit students’ 

opportunities to maximize their learning. To address these challenges, this study 

proposes the design and development of a Geolocation-Based Control System for 

managing internships of D2 Computer Network Administration students. The 

system enables real-time monitoring of students’ locations, ensuring 

accountability and transparency for both universities and internship providers. 

Beyond monitoring, it functions as a collaborative platform that supports students 

with features such as smart travel planning, helping them arrive safely and 

punctually at their internship sites. This research highlights not only 

technological innovation but also educational advancement. By improving the 

quality of internship supervision, the system enhances efficiency, accountability, 

and student preparedness. Ultimately, it strengthens the link between academia 

and industry, ensuring graduates are better equipped to face the competitive 

demands of the ICT workforce. 
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1 Introduction 

The rapid development of Information and Communication Technology (ICT) has had 

a significant impact on various sectors, including education. The Diploma 2 (D2) 

Computer Network Administration program, one of the most popular programs, 

demonstrates the important role of ICT in preparing competent graduates. This program 

emphasizes not only mastery of theory but also practical industry-oriented experience 

through a mandatory internship program. 

The internship program is a crucial element in bridging the gap between theoretical 

learning and practical application in the workforce (Chairunissa & Rahmayanti, 2023).  
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However, supervision and management of internship programs often face significant 

challenges. One of the main obstacles is the lack of an efficient system to monitor the 

location and activities of students during their internships (Yulianto & Firdaus, 2021). 

This limitation hinders accurate performance assessment and reduces the overall 

effectiveness of the internship program. 

Geolocation technology offers a potential solution to these challenges. A 

geolocation-based control system allows real-time monitoring of student locations, 

facilitating more effective supervision by universities and internship institutions 

(Ngulum et al., 2024). This system is expected to improve student accountability and 

provide more precise data for performance evaluation. 

Furthermore, a geolocation-based system can assist students in planning their trips 

to internship locations by providing information on optimal and safe routes. This 

logistical support enables students to focus more on their tasks and responsibilities, 

minimizing potential disruptions. 

Based on the need for efficient internship management and the potential of 

geolocation technology, this research aims to design and develop a “Geolocation-Based 

Control System for D2 Computer Network Administration Student Internships”. The 

resulting system is expected to benefit students, universities, and internship institutions. 

This study seeks to contribute positively to enhancing the quality of education and 

student internship experiences, thus preparing graduates who are better equipped to face 

the demands of a competitive job market. The development and implementation of this 

system are projected to result in significant improvements in the overall effectiveness 

and accountability of the internship program. 

2 Methodology 

2.1 Related Research 

Yulianto and Firdaus developed a GPS-enabled web and mobile system to modernize 

internship attendance reporting, allowing supervisors to monitor students’ locations and 

reasons for off-site check-ins, improving oversight and efficiency (Yulianto, 2021). 

Baharuddin and Ulfah created a web-based Internship Management Information 

System using UML design and R&D methods, validated to be practical, effective, and 

efficient for students, supervisors, and administrators (Baharuddin, 2021). Anggita and 

Suwardoyo designed an Android attendance app with geolocation and fingerprint 

authentication, enhancing accuracy and discipline in employee attendance, though 

device specifications affected geolocation accuracy (Arfah, 2022). Turmudi and 

Rosyani implemented a web-based online attendance system with photo and 

geolocation verification at PT. Logistic International aims to address remote work 

attendance challenges, aiming for long-term habitual use and system improvement 

(Turmudi, 2023). Supiana developed an Android app using the Waterfall method to 

monitor student activities and locations during the pandemic, targeting increased 

technology readiness and educational use (Supiana, 2022). Tamtelahitu applied QR-

Code and geolocation technology in an integrated mobile and web system to facilitate 
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and verify student attendance, confirmed functional through Blackbox testing 

(Tamtelahitu, 2021). 

2.2 Waterfall Model 

The waterfall model is the earliest SDLC approach used in software development. This 

model describes the software development process in a linear and sequential flow; 

therefore, it is also called a linear-sequential lifecycle model. This means that each 

phase in the development process only begins if the previous phase has been completed. 

In the waterfall model, the phases do not overlap. The waterfall approach was the first 

SDLC model widely used in software engineering to ensure project success (Fitria et 

al., n.d.). 

. 

Figure 1. Research Stages 

2.3 Geolocation  

Geolocation is a technology used to determine the physical location of an object, such 

as a mobile device, computer, or user, on the Earth’s surface. This technology utilizes 

various methods to identify the position (Rahman et al., 2023). Examples of geolocation 

technology include GPS (Global Positioning System), a satellite navigation system that 

provides high-accuracy location information (Perkasa et al., 2019). Wi-Fi, which uses 

signals from nearby Wi-Fi networks to determine location, especially in urban areas 

where GPS signals may not always be available (Sinaga et al., 2024); Cell Tower 

Triangulation, which uses information from nearby cell towers to estimate device 

location (Vendyansyah, 2024); and Bluetooth, which in some applications can be used 

to determine close-range location, such as inside buildings (Rizaldi et al., 2020). 
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3 Result and Discussion 

3.1 Result 

Requirement Analysis. An internship information system is a digital infrastructure 

designed to support the management of all activities within an internship program in an 

integrated manner. Through this system, various stakeholders such as students, 

mentors, lecturers, and administrators can interact on a single platform to record, 

monitor, and evaluate the internship activities carried out. 

With the internship information system, students can easily record attendance and 

receive internship tasks from mentors in real-time. On the other hand, mentors can 

assign activities, monitor student progress, and validate completed tasks. Supervising 

lecturers can also access student activity data, perform assessments, and print internship 

activity reports and evaluation reports more efficiently. 

This system is designed to create a more effective, transparent, and accountable 

internship administration experience for all parties involved. With technology 

integration, every process in the internship program can run faster, more accurately, 

and be well-documented. Thus, the internship information system not only facilitates 

the management of internship activities but also becomes an important part of 

improving the quality of practice-based learning in higher education. 

System Design. Use Case. This Use Case Diagram illustrates the interaction between 

system users and the functionalities available in the Internship Information System. The 

diagram involves four main actors: Admin, Lecturer, Field Mentor, and Student, each 

having different roles and access rights within the system.  

 

Figure 2. Use Case Design System 

Admin. Logs in, manages master data (students, lecturers, mentors, industries, users, 

courses, internship periods, internship data), inputs student grades, and prints activity 

and evaluation reports.  
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Student. Logs in, views internship activities created by mentors, records daily 

attendance for these activities, and views grades from lecturer evaluations.  

Field Mentor. Logs in, views the list of mentees, creates internship activities for 

students, and validates internship activities.  

Lecturer. Logs in, views the list of mentees, monitors and validates student internship 

activities, inputs student grades, and prints activity and evaluation reports. 

Each actor must first log in, which serves as the main entry point, before they can use 

other features. The login process is mandatory and used as the basis of authentication 

in the system. 

Enhance Entity Relationship (EER). This database schema illustrates the structure 

and relationships between the main tables in an academic system, which include data 

on students, teachers, courses, attendance, grades, and internships. Each table is 

interconnected using primary and foreign keys to manage related information in an 

integrated manner. The students’ table holds personal data and links to attendance and 

internships. The teachers’ table contains instructor information tied to courses and 

supervision. In contrast, the courses and grades tables manage academic performance 

records. This system enables efficient monitoring of attendance, internship 

management, and student grading within a well-organized database framework. 

 

 

Figure 3. Enhance Entity Relationship (EER) 

Implementation 

Geolocation. The implementation of the Google Maps API for automatic attendance 

involves combining the browser’s Geolocation API to detect students’ geographic 

positions in real-time during attendance recording. When students access the attendance 

page, the application requests permission to obtain location data in the form of latitude 

and longitude coordinates. This data can then be directly processed and sent to the 
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backend server to be stored along with the attendance time and student identity. In this 

way, the location of the internship students’ attendance is automatically recorded 

without requiring manual input. Student Attendance page 

 

 

Figure 4. Implementation Geolocation 

QR Code. Implementing QR Code to replace manual signatures in internship student 

administration can be done by assigning each student a unique QR Code containing 

personal and internship information; this QR Code is then scanned by the admin using 

a specialized application to digitally verify attendance or document approval, making 

the administration process faster, more accurate, and efficient without the need for 

physical signatures, while also facilitating real-time monitoring and reporting with 

secured data. 

 

 

Figure 5. QR Code Implementation  
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Testing. This testing method emphasizes the verification of input and output behavior 

without analyzing the internal program logic. Table 1 summarizes the test cases, 

procedures, expected outcomes, and validation results, providing a comprehensive 

overview of the system’s performance. 

Table 1. Blackbox Testing 

No. Feature Test cases Test steps Expected 

output 

Validation 

results 

1 Student Login Login with a 

valid account 

Enter a valid 

student 
account 

Login 

successful 

Valid 

2 Student Login Login with an 
unregistered 

account 

Invalid 
student 

account input 

Login failed, 
display an 

error message 

Valid 

3 View Activity View daily 

activity list 

Login as a 

student, go to 

the activities 

page 

The list of 

activities is 

displayed 

Valid 

4 Daily 

Attendance 

Conduct 

attendance 
based on 

activities 

Select the 

activity and 
fill in the 

attendance 

Attendance is 

saved and 
confirmed 

Valid 

5 Mentor Login Login with a 

valid account 

Enter a valid 

mentor 

account 

Login 

successful 

Valid 

6 Mentor Login Login with an 

unregistered 

account 

Invalid 

mentor 

account input 

Login failed, 

display an 

error message 

Valid 

7 View Student 

List 

View all 

students under 
guidance 

Login as a 

mentor and go 
to the student 

registration 

page. 

The complete 

list of students 
is displayed 

Valid 

8 Daily Activity 

Input 

Input new 

activity 

Enter daily 

activities for 

students 

Saved 

activities 

Valid 

9 Activity 

Validation 

Validation of 

student 
activities 

Select a 

student 
activity and 

validate it 

Activity status 

changes to 
validated 

Valid 

10 Lecturer 

Login 

Login with a 

valid account 

Enter a valid 

lecturer 

account 

Login 

successful 

Valid 

11 Lecturer 

Login 

Login with an 

unregistered 

account 

Invalid 

lecturer 

account input 

Login failed, 

display an 

error message 

Valid 

12 View Student 

List 

View the list 

of interns 

Login as a 

lecturer and 
open the 

student page 

The complete 

list of students 
is displayed 

Valid 
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13 Advanced 

Validation 

Validation of 

student 

activities that 
mentors have 

validated 

Select activity 

and advanced 

validation 

Activity status 

changes to 

valid 

Valid 

14 Providing 

Value 

Give grades 

based on 

attendance and 

activity 

Input 

attendance 

and activity 

values 

Stored value Valid 

15 Print Activity 

Report 

Print validated 

activity report 

Click print 

report 

Printed activity 

report with 

valid data 

Valid 

16 Print Value 

Report 

Print student 

grade reports 

Click print 

value report 

Printed value 

report with 

valid data 

Valid 

17 Admin Login Login with a 

valid account 

Enter a valid 

admin account 

Login 

successful 

Valid 

18 Admin Login Login with an 

unregistered 

account 

Invalid admin 

account input 

Login failed, 

display an error 

message 

Valid 

19 Manage Master 

Data 

Add/Edit/Delete 

user data, 

students, 

lecturers, 

mentors, 

industry 

partners, 

courses, 

internship 

periods 

Make changes 

to master data 

Changes saved 

correctly 

Valid 

20 Internship Data 

Registration 

Internship data 

registration 

based on 

students, 

industry, 

lecturers, and 

internship period 

Complete 

internship data 

input 

Internship data 

is stored 

Valid 

21 Providing Value Give grades 

based on 

attendance and 

activity 

Input attendance 

and activity 

values 

Stored value Valid 

22 Print Value 

Report 

Print student 

grade reports 

Click print 

value report 

Printed value 

report with 

valid data 

Valid 

23 Print Activity 

Report 

Print mentor and 

lecturer 

validation 

activity reports 

Click print 

activity report 

Printed activity 

report with 

valid data 

Valid 

3.2 Discussion 

The tested system encompasses various essential features that serve the needs of 

internship students, mentors, lecturers, and administrators in managing the internship 

process in an integrated manner. Initially, testing focused on the login functionality for 

each user role. The system was able to process logins with valid accounts and reject 
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unregistered accounts by displaying appropriate error messages, indicating successful 

management of security and user access. 

Subsequently, the system was tested for features related to managing the students’ 

daily activities. Students could view the list of daily activities and record attendance, 

which was then properly stored. Mentors could input daily activities and validate the 

students’ activities. This validation was carried out in stages, first by the mentor and 

then further validation by the lecturer, reinforcing the accuracy and authenticity of the 

activity data. 

Regarding data management, both mentors and lecturers were able to view complete 

lists of students and internship participants. Administrators have broader roles with the 

ability to add, edit, and delete master data such as student data, lecturer data, mentors, 

industry partners, and internship periods. Internship data registration, which involved a 

combination of students, industry, lecturers, and internship periods, was successfully 

performed and stored properly. 

The system was also capable of assigning grades based on student attendance and 

activities, with these grades being stored accurately. The features for printing activity 

reports and student grade reports proved to produce valid data and could be printed 

according to needs, whether reports of activities validated by mentors and lecturers or 

student grade reports. 

Overall, the test results indicate that the system has operated well and stably, meeting 

all main functional requirements without significant issues found. The system provides 

a comprehensive and effective solution for managing the internship process from 

various aspects, starting from user authentication, input and validation of activities, 

grading, to report printing. Thus, this project is ready for further implementation stages 

or wider usage. 

4 Conclusion 

In conclusion, the Diploma 2 (D2) Computer Network Administration program plays a 

vital role in preparing students for the ICT industry by bridging theoretical knowledge 

with practical internship experience. However, traditional internship supervision 

methods face challenges such as inadequate monitoring and performance assessment. 

This research introduces an innovative geolocation-based control system designed to 

enhance the management and oversight of internships in real time. The system not only 

improves accountability, efficiency, and transparency but also supports students with 

features like smart travel planning. Comprehensive testing confirms that the system 

effectively meets all functional requirements, including secure access, activity tracking, 

validation, grading, and reporting. This solution represents a significant advancement 

in internship program management, poised to improve educational outcomes and better 

prepare students for competitive workforce demands, benefiting students, educational 

institutions, and industry partners alike. 
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