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A B S T R A C T  A R T I C L E  I N F O 

Student achievement data collection is a crucial component of 
academic management, particularly at the Study Program 
level. However, many institutions still rely on the manual and 
fragmented processes, leading to inefficiencies, data loss, and 
lack of structured supervision. This study aimed to develop a 
web-based internal information system called SIMP PILKOM 
(Sistem Informasi Mahasiswa berPrestasi Pendidikan Ilmu 
Komputer) to support the documentation of student 
achievements and integrated supervision activities. The 
system was developed using a Research and Development 
(R&D) approach with the ADDIE model; consisting of analysis, 
design, development, implementation, and evaluation phases. 
The system was built with the Django framework, supported 
by SQLite and MySQL databases, and implemented with HTML 
and CSS interfaces. Key features include competition data 
entry by students, supervisor selection, and documentation of 
supervision sessions. To evaluate the system’s effectiveness, 
qualitative feedback was gathered through structured 
interviews with both students and lecturers, focusing on user 
satisfaction, usability, relevance to academic workflows, and 
potential for system adoption. The result indicated high levels 
of user satisfaction and confirmed that SIMP PILKOM 
successfully reduced administrative workload, improved 
tracking of supervision activities, and enhanced interaction 
between lecturers and students. The system lays a strong 
foundation for broader integration in academic information 
system at the institutional level. 
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1. INTRODUCTION 
 

Student achievements and publications are among the key components for a Study 
Program in the higher education environment. One of the main challenges in documenting 
these accomplishments lies in the suboptimal system currently used for managing student 
achievement and publication data. The data collection process is often conducted manually, 
relying on physical documents or dispersed digital files, making it vulnerable to data loss and 
information redundancy. This situation hampers the Study Program’s ability to track student 
achievements accurately and consistently, causes delays in decision-making, and complicates 
the documentation process for purposes such as accreditation or the provision of awards to 
outstanding students. 

The absence of an integrated data management system can also compromise transparency 
and accountability in overseeing academic achievements. Furthermore, it may diminish 
student motivation, as there is a lack of formal recognition or appreciation for their 
accomplishments. Acknowledging student achievements not only benefits the individual but 
also enhances the reputation of both the Study Program and the institution at large. In the 
framework of quality management in higher education, an effective information system is 
essential to support the efficient collection, storage, processing, and analysis of data. 

In response to technological advancements, the development of internal web-based 
information systems has emerged as a promising solution. Such systems provide centralized, 
real-time, and flexible data access for students, lecturers, and academic administrators alike. 
Utilizing web development frameworks like Django, which is based on Python, enables the 
creation of applications that are fast, secure, and maintainable; thanks in part to its built-in 
ORM, CSRF/XSS protections, and modular design, as demonstrated by Duisebekova, 
Khabirov, and Zholzhan (2021). Additionally, the Research and Development (R&D) approach 
is considered particularly appropriate for this type of system because it supports systematic 
planning, iterative development, and active user involvement; essential elements when 
creating solutions tailored to real academic workflows (Umar et al., 2023; Abuhassna & 
Alnawajha, 2023). This method enables phase-by-phase refinement and validation, ensuring 
that the system meets user needs and institutional requirements effectively. 

This study aims to develop a web-based internal information system for the Study Program 
that supports the integrated documentation of student achievements and publications. The 
system is designed not only for internal administrative use but is also directly accessible by 
students and lecturers. Studiyanti et al. (2019) highlight how usability testing directly 
contributes to satisfying user experiences. It includes a supervision module that enables 
active lecturer involvement in mentoring students participating in competitions. Key features 
of the system allows students to input details of the competitions they are participating in 
and select a lecturer to serve as their supervisor. Lecturers, in turn, can view a list of students 
currently participating in competitions and requiring supervision. Both students and lecturers 
are able to document the supervision activities that take place throughout the competition 
process. The resulting system is expected to offer an innovative solution to the data 
management challenges faced by the Study Program level, particularly in terms of student 
achievement tracking, while also contributing to the strengthening of academic governance 
in higher education. 
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2. METHODS 

 

Figure 1. Flow diagram of the system development process based on the ADDIE model.  
 
This study adopts a Research and Development (R&D) approach using the ADDIE model,  

consisted of Analysis, Design, Development, Implementation, and Evaluation, as the 
framework for developing the information system. The ADDIE model is considered suitable 
for this study because it supports a phased development process while continuously 
addressing user needs. A similar approach was employed by Laipaka (2017) in developing a 
web-based e-learning system, demonstrating the model’s effectiveness in designing 
structured and systematic educational information systems. The model's relevance is further 
reinforced by the findings of Akromudin and Munggaran (2024), whose research showed that 
implementing the ADDIE model significantly improved the effectiveness and efficiency of 
asset management in specialized institutions. The resulting web-based system in their study 
successfully addressed managerial issues in an organized manner and contributed 
meaningfully to system development tailored to institutional requirements. Meta-analyses 
have shown that the ADDIE model consistently yields structured yet flexible designs suitable 
for online learning environments (Spatioti et al., 2022; Feng & Sangsawang, 2023), while 
Adeoye (2024) emphasizes its benefit in enhancing pedagogical effectiveness. 

Branch (2009) noted that the ADDIE model consists of five core stages that are sequential 
yet iterative, allowing for adjustments based on ongoing evaluations. Gustafson and Branch 
(2002) emphasized the model’s prominence in educational system development due to its 
structured yet adaptable nature. Furthermore, Molenda (2003) highlighted that although 
ADDIE was not initially designed as a formal model, its consistent application has established 
it as a standard framework in instructional design and information system development. The 
following is an explanation of each stage in the ADDIE model: 

a. Analysis 
The initial stage involved conducting discussions and coordination sessions with system 
developers and primary users, namely lecturers and students of the Computer Science 
Education (Pendidikan Ilmu Komputer, can be abbreviated as PILKOM) Study Program, 
to identify the needs for a data collection system related to student achievements and 
publications. These discussions focused on gathering information regarding the types 
of data required, desired system features, and user interface preferences. An initial 
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system concept and a preliminary database design were drafted as foundational 
references for the system development process. 

b. Design 
Following the needs analysis, the system was designed by detailing its data structure, 
interface layout, and the necessary hardware and software architecture. An Entity 
Relationship Diagram (ERD) was constructed to model the database, accompanied by a 
storyboard that illustrated the interface and flow of system usage. The resulting design 
documentation was reviewed and validated collaboratively to ensure alignment with 
user expectations and development goals. 

c. Development 
At this stage, system development was carried out using the Django framework, which 
is based on the Python programming language, in accordance with the validated design 
specifications. The database structure was implemented as outlined in the ERD, and the 
key system features were developed according to the storyboard. Internal testing was 
conducted during development to ensure that system functionalities operated correctly 
and met the defined requirements. Continuous collaboration between developers and 
potential users was maintained to refine and enhance the system based on real-time 
feedback. 

d. Implementation 
The developed system was deployed on hardware infrastructure available within the 
Study Program environment. A data migration process was conducted by inputting 
previously documented information into the new system following the predesigned 
data flow. This phase also included system orientation for students, lecturers 
(particularly those serving as competition supervisors to the students) and Study 
Program administrative staff. To support optimal use, training sessions and user 
manuals were provided as part of the implementation and system familiarization 
process. 

e. Evaluation 
Following system deployment, an evaluation was conducted to assess its effectiveness 
and efficiency. Feedback was collected from users specifically students and lecturers of 
the PILKOM Study Program through interviews aimed at measuring user satisfaction 
and identifying any obstacles or shortcomings in the system. The evaluation outcomes 
served as the basis for iterative improvements and further development of the 
information system. 

 
The Django framework was selected as the core foundation due to its efficiency, modular 

structure, and strong support for developing object-oriented web applications. Its Model- 
View-Template (MVT) architecture enables a clear separation between data logic, user 
interface, and business processes, thereby streamlining system development and 
maintenance. Additionally, the integration of the Django Rest Framework facilitates seamless 
system interoperability through API development. Tanjung and Wibowo (2025) 
demonstrated that Django significantly enhances both the efficiency and accuracy of web-
based data management systems. Further support for the adaptability and accessibility of 
academic information systems is evident in the findings of Harahap et al. (2024), which 
confirm that web-based platforms can effectively address the structured and evolving needs 
of educational institutions, including those at the Study Program level. Similar systems built 
with Django have demonstrated high user acceptance and system robustness (Dela Rosa & 
Abad, 2025). 
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To evaluate the effectiveness of the developed system, a qualitative evaluation was 
conducted involving both students and lecturers as end users. The evaluation focused on 
three key aspects: user satisfaction, system usability, and relevance to academic workflows. 
Data were collected through structured interviews and observation during system trials. 
These evaluation components were selected to ensure that the system met the actual needs 
of its users and integrated well into existing academic activities. Talaohu and Gunawan (2024) 
emphasized that user-centered evaluations in academic systems are effective in identifying 
usability issues and increasing overall system acceptance, which supports the approach taken 
in this study. 

 
3. RESULTS AND DISCUSSION 
 

This study introduces the Computer Science Education Student Achievement Information 
System (Sistem Informasi Mahasiswa berPrestasi Pendidikan Ilmu Komputer, hereinafter 
abbreviated as SIMP PILKOM), a web-based internal platform designed to manage and 
document student achievements and academic guidance activities within the Study Program. 
SIMP PILKOM has been successfully developed as a digital solution to support the 
documentation of student achievements and publications. This system is designed to meet 
the needs of its users, students and lecturers, in carrying out various administrative tasks 
related to achievement recording. Key features include the ability to document competition 
participation, select supervising lecturers, and record mentoring sessions conducted between 
supervisors and student participants. The implementation of role-based access ensures that 
students and lecturers interact with the system according to their specific roles and 
responsibilities, enhancing both usability and data integrity within the Study Program 
environment. 

 

Figure 2. Role-based Access Interface. 
 

As seen in Figure 2, students are granted the ability to document the competition activities 
they participate in and to select supervisors whose expertise aligns with the relevant 
competition field. Lecturers, on the other hand, can access the list of students under their 
supervision and monitor progress through the recorded mentoring sessions. Technically, 
SIMP PILKOM was developed using Django as the primary Python-based framework. The 
system utilizes SQLite and MySQL for database management, while the web interface is 
designed with HTML and CSS to ensure responsiveness and user-friendliness. 

The development of SIMP PILKOM follows the ADDIE model, consisting of five stages: 
analysis, design, development, implementation, and evaluation. In the analysis phase, in- 
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depth discussions were conducted with primary users to identify system requirements, 
challenges, and expectations. The results indicated that the Study Program previously lacked 
a centralized system for documenting student achievements, resulting in frequent data loss, 
delayed reporting, and limited lecturer involvement in competition supervision. These 
findings informed the subsequent design phase, which covered data structures, navigation 
flow, and user interface elements. Entities and their relationships were visualized through an 
Entity Relationship Diagram (see Figure 3), while a storyboard was developed to illustrate the 
interface and process flow from the user’s perspective. The design was then validated 
through consultations with both lecturers and students to ensure its alignment with user 
needs and expectations. 

 

 

Figure 3. ERD of the Information System (Students, Lecturers, and Competition). 
 

The development of SIMP PILKOM was conducted iteratively using the Django framework. 
Each feature was implemented based on the validated system design, beginning with the 
student competition data input module, followed by the supervisor selection feature, and 
concluding with the guidance session recording functionality. Upon completion of these core 
features, a series of internal tests were conducted to ensure that all processes operated in 
accordance with the specified requirements. 

During the implementation phase, SIMP PILKOM was installed on devices within the Study 
Program environment, accompanied by the entry of initial data for simulation purposes. 
System orientation was provided through brief training sessions and the distribution of user 
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guides to both students and supervisors. Initial observations indicated that users found SIMP 
PILKOM to be user-friendly, informative, and well-aligned with the administrative needs of 
the Study Program. The interface design flow can be seen in Table 1. 

Table 1. Interface Design Flow. 
 

Design Output 

Interface Description 

 

 

The home page interface of 
SIMP PILKOM provides a role- 
based login access point, 
allowing users to enter the 
system according to their 
respective roles, either as a 
Lecturer (Dosen) or a Student 
(Mahasiswa). This interface is 
designed to clearly distinguish 
user types and streamline 
access to features relevant to 
each role. By selecting the 
appropriate login option, users 
are directed to system 
functionalities that align with 
their responsibilities. Lecturers 
gain access to supervision and 
monitoring tools, while 
students can manage 
competition records and 
request guidance accordingly. 

 

 

The login page interface for 
students, where users can 
enter their registered 
username and password to 
access the system. 
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The interface of the student 
dashboard allows users to view 
a list of competitions they have 
participated in, with the ability 
to modify or delete competition 
entries. It also provides access 
to the recorded supervision 
activities with lecturers for each 
competition. 

 

The interface for students to 
add a competition entry, 
allowing users to input relevant 
competition details according 
to the fact and their needs. 

 

The interface of the lecturer 
login page allows users to enter 
their existing username and 
password to access the system. 

 

The interface of the lecturer 
dashboard allows users to view 
a list of competitions 
participated in by their 
supervised students and to 
record supervision activities 
related to competition 
mentoring. 

 

The interface of the supervision 
activity history page, displaying 
records of previously 
conducted mentoring sessions. 
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The interface of the supervision 
activity form page, designed 
specifically for lecturers, 
enables users to record new 
supervision sessions into the 
system from the lecturer’s 
perspective. 

 
Evaluation was conducted through interviews with several system users, including those 

real students and lecturers within the system as respective roles. Usability testing directly 
contributes to satisfying user experiences, supporting the choice to evaluate SIMP PILKOM 
through interviews focused on user satisfaction and system adoption. Therefore, a simulation 
through Zoom meeting was conducted as seen in Figure 4. Overall, the results indicate that 
the system has successfully reduced administrative burdens related to competition 
documentation, facilitated the tracking of supervision activities, and strengthened 
communication between lecturers and students in the context of achievement mentoring. 
Some points for future development include the need for an automatic notification feature 
and integration with the university’s existing academic information systems. The 
development of these features will be a primary focus in the next version of SIMP PILKOM.  

 

Figure 4. Presentation and Simulation of the Student Achievement Information System 
(SIMP PILKOM) to Students via Zoom. 

 
Overall, the development and implementation of SIMP PILKOM demonstrates that the 

system effectively addresses the fundamental needs of the Study Program in documenting 
student achievements in a structured and well-documented manner. Positive feedback from 
early users indicates that the system is not only technically beneficial but also enhances the 
functional interaction between academic supervisors and students in the context of 
competition mentoring. This system serves as an initial foundation for broader integration of 
information systems within the academic environment of higher education institutions, while 
also opening opportunities to improve the quality of academic management through digital 
technologies that are responsive to the evolving needs of higher education. 
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4. CONCLUSION 
 
The results of this study indicate that the development of the Computer Science Education 

Student Achievement Information System (SIMP PILKOM) serves as an effective solution to 
the challenges of documenting student achievements and publications within the Study 
Program of Computer Science Education. The system was designed based on actual user 
needs and developed using the ADDIE model, which includes the stages of analysis, design, 
development, implementation, and evaluation. SIMP PILKOM enables students to record the 
competitions they participate in, select a needed lecturer as supervisors aligned with the 
competition field, and document supervision activities carried out throughout the 
competition process. Meanwhile, lecturers can systematically monitor student progress 
through the supervision feature. 

This system successfully addresses two core needs: providing a platform for integrated 
documentation of student achievements and creating a collaborative space between 
lecturers and students in the competition mentoring process. The evaluation of system usage 
shows that SIMP PILKOM not only simplifies data entry and reporting but also improves the 
efficiency of academic administration within the Study Program. This initiative demonstrates 
that an information technology-based approach, designed through participatory methods, 
can make a tangible contribution to strengthening academic governance at the program level. 
Although the system still has certain limitations, such as the absence of an automatic 
notification feature and integration with the university’s academic system, SIMP PILKOM has 
established a strong foundation for the broader and more sustainable development of 
academic information systems. 
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