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ABSTRACT 
 
Scientific and competency mapping web-based information system aims to address 
several relevant issues within the context of the Tri Dharma framework in higher 
education, specifically at UPN "Veteran" Jawa Timur. One of the primary issues is how to 
review and evaluate the implementation of Tri Dharma, especially in the areas of 
Education and Teaching, Research, Community Service, and publications, in alignment 
with the parent-subfields of study and competencies mapping in each study program. 
Therefore, the research proposes to create an innovative solution that can review and 
evaluate the alignment of implementation of Tri Dharma in higher education. The 
research developed a database and Role Base Access Control (RBAC) for web-based 
information system that lecturers can input education and teaching, research, 
community service activities, and publications based on the available academic fields, 
while also helping to identify lecturer expertise according to the knowledge mapping in 
their respective study programs through a visualization dashboard. The development 
plan for this application begins with the planning phase, including analyze the system's 
business processes to understand the system needs of users, designing the necessary 
features, completing master data such as a list of parent field of study and subfield of 
study for each study program. This is essential for obtaining an initial understanding of 
the data structure for the database design. After the database design has been 
completed, the next step is to implement the database design into an actual database 
structure using MySQL and then proceed with the development of the web-based 
application. The system was designed to generate curriculum vitae and visualization in 
the spider chart to make it easier for the user to understand their scientific and 
competencies. 
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Introduction 

Based on the Tri Dharma of Higher Education, education, research, and community service, as 
goals that must be achieved by universities and must be implemented well (Rusilowati & Pratiwi, 2022). 
It requires a higher education system that is closely related to the organization, implementation, and 
evaluation of the learning process, as well as competent human resource capabilities to improve the 
quality of education. Lecturers, as human resources, play a crucial role in the quality of student 
education, thus requiring lecturers who have competence in their respective fields (Kaur, 2019). 
Therefore, monitoring the competence of lecturers is a necessity. 

Over the last few years, there has been no evaluation process for monitoring the suitability of 
Tridharma implementation, especially based on maps of scientific fields and lecturer competencies in 
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each study program at UPN Veteran Jawa Timur. The monitoring process is often carried out using 
conventional methods, requiring a large amount of time and resources by contacting lecturers in each 
study program and filing physical documents. The lack of accessibility to information about the 
knowledge and competence of lecturers for students, staff, and university leaders is a challenge in 
terms of transparency and accessibility. Hence, there is a need for efficient access to enhance 
productivity and transparency (Muhie et al., 2020). Addressing this problem can be achieved by 
building and developing a web-based application to record the implementation of the Tri Dharma for 
each lecturer which will help monitor the suitability of the scientific map and lecturer competence. 

According to Muhie et al. (2020) also mentioned the advantages of using a web-based system in 
managing evaluations for lecturers, including maintaining the accuracy, confidentiality, and integrity 
of evaluation data. Additionally, the results of evaluations can be viewed in real time and quickly. A 
web-based application is necessary for effectiveness, facilitating easy communication among all parties 
and establishing follow-up mechanisms. By combining a web-based application with Scientific and 
competency information management for lecturers, a website can be created for data collection 
related to education, research, and community service carried out by lecturers in their respective 
fields. This website can be further developed for greater effectiveness and ease of use. 

The research conducted by Anastasia et al. (2022) included the development of a web-based 
information system for lecturers to record their activities related to the Tri Dharma, namely education 
and teaching, research, community service, and publications, based on Rapid Application Development 
(RAD) at the Faculty of Mathematics and Natural Science, Sam Ratulangi University. The researchers 
designed the web-based application through data observation and interviews, incorporating several 
features such as allowing lecturers to log in to their respective accounts, add data, edit data, delete 
data, and implement a security system so that visitors can only view profiles and lists of lecturers. The 
researchers used a simple MySQL database system with 10 tables for data storage (Anastasia et al., 
2022). 

Another research conducted by Ramdania et al. (2019) described the design of a web-based 
lecturer performance reporting application using Unified Modeling Language (UML) to illustrate the 
system design, with the research object being lecturers from private Islamic higher education 
institutions. The database used in this research is based on MySQL. The study detailed that the website 
system operated effectively as it could process lecturer data related to education, research, and 
community service. It was an easily usable application with assured security measures.  

Another study conducted by Gultom et al. (2021) developed an information system that could be 
used by the Research and Community Service Center (P3-M) for managing research and community 
service activities to be carried out by lecturers at the University of Yayis Papua. The researchers used 
the waterfall model for its development process and employed Unified Modeling Language (UML) to 
construct the system design (Gultom et al., 2021). 

Therefore, considering efficiency, ease of access, and guaranteed security, we have developed a 
Scientific and Competency Mapping web-based information system called SIKAD (“Sistem Informasi 
Pemetaan Keilmuan dan Kompetensi Dosen”) that integrates data into a MySQL database and Role 
Base Access Control (RBAC) concept. The purpose of this development is to facilitate lecturers in 
inputting data related to education, research, community service, and publications based on the 
available fields of expertise. It also assists in identifying the expertise of lecturers according to the field 
of expertise map in their respective study programs in the form of dashboard visualization. 
 
Material and Methods 
System design 

System design is conducted before forming the database system to provide an overview of how 
the database system is created and define the overall system architecture. (Nasution et al., 2022). 
Before implementing a database design, it is necessary to analyze the system's business processes to 
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understand the system needs of users (Kaniški & Vincek, 2018).  Techniques for exploring user needs 
through several questions, interviews, and discussions with users are recorded and translated into 
documents that are easy for users to understand. The challenge in developing the system is that apart 
from designing the database design, it is completing master data such as a list of faculties, study 
programs, parent field of study, and subfield of study for each study program. The parent field of study 
and subfield of study for each study program will be collected based on surveys conducted through 
Google Forms for the all-study program. The master data that has been completed is entered into the 
database, while the database was built using a MySQL database by creating relational tables. Apart 
from designing the database, then create a user interface mockup according to user experience needs. 
Figure 1 shows the proposed system design of the research. 
 
User role 

Three types of user roles can access the Scientific and Competency Mapping web-based 
information system: super admin, admin, and lecturer. The super admin has access to all tables in the 
database and has the privilege to perform CREATE-READ-UPDATE-DELETE (CRUD) operations, while 
the admin needs to register and log in through the super admin. It is important to develop security 
systems that protect information systems from external threats. An important stage in the 
development of data protection in information systems is the creation of a high-level model, 
independent of software, that meets the requirements for safeguarding and securing a system. One of 
the basic concepts of the protection model is access control. The purpose of access control in 
information systems is to limit the actions or operations that can be performed by system users. Access 
control based on the role concept is an interesting alternative to traditional systems of the DAC 
(Discretionary Access Control) or MAC (Mandatory Access Control) type. The RBAC (Role Based Access 
Control) model, based on the concept of roles, defines user access to information based on the 
activities that users can perform in a system (Poniszewska-Maranda , 2011).   
 
MySQL database 

MySQL is one of the most commonly used Database Management System software (DBMS), with 
over 6 million installations worldwide. MySQL offers many advantages to its users, including free, open 
source, stable, flexible, having good security, being suitable for database management, and 
experiencing rapid software development (Susanto & Meiryani, 2019). MySQL provides an interface 
for users to create tables that are related to each other in the database by specifying names and 
attributes, primary key and foreign key relationships in the table, and operations to manipulate data 
in the table. RBAC concept is used in the development of the proposed system. Basic to advanced CRUD 
operations can be implemented to manipulate data according to user needs, whether they want to 
add data, modify data, delete data, or view data (Zmaranda et al., 2021). In the software development 
framework known as the MVC (Model-View-Controller) concept, the database is considered as a model 
that has a schema and data-related logic. 
 
Results and Discussion 
Modul page 

Table 1 shows the access rights for each role on the features provided. The symbol (V) indicates 
that the user has access, and the symbol (X) indicates that the user does not have access. Admin has 
access specific tables related to their study programs, including tables such as "induk_ilmu" (parent 
field of study), "cabang_ilmu" (subfield of study), "pengajaran" (teaching), "penelitian" (research), 
"pengabdian" (community service), "publikasi" (publications), "jenis_publikasi" (publication types), 
"hak_cipta" (copyright and intellectual property), "riwayat_pendidikan" (education history), 
"rumusan_kebijakan" (policy formulations), "narasumber" (speaker), and "penghargaan" 
(achievement). 
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Lecturers need to register and log in independently, there are certain tables they can only view, 
such as "prodi" (study programs), "jabatan_fungsional" (academic positions), "pangkat" (academic 
ranks), "golongan" (academic level), "jenis_publikasi" (publication types), "induk_ilmu" (parent of field 
study), and "cabang_ilmu" (subfield of study). Other access is limited to their respective study 
programs, including tables such as "pengajaran" (teaching), "penelitian" (research), "pengabdian" 
(community service), "publikasi" (publications), "hak_cipta" (patent), "riwayat_pendidikan" (education 
history), "rumusan_kebijakan" (policy formulations), "narasumber" (speaker), and "penghargaan" 
(achievement). 
 
Table 1. The access rights for each feature in the module 

No. Modul 
Feature Super Ad-

min 
Admin Lecturer 

1. Home Login  
 
Field: Username, Password, Captcha 

V V V 

Sign-up 
 
For lecturer page: 
Field: username, password, sta-
tus_user, id_fakultas_admin, 
id_prodi_admin 

X X V 

Forgot Password 
Field: Username 

V V V 

2. Manage users  
Super Admin 
manages [Admin 
user and lecturer 
user] 

Add data – CREATE V X X 
Update data – UPDATE V X X 
Delete data – DELETE V X X 
Show data - READ V X X 

Admin manages 
lecturer user 

Add data – CREATE V V – based on 
study pro-
gram 

X 
Update data – UPDATE V X 
Delete data – DELETE V X 
Show data - READ V X 

3. Dashboard 
 
Tab Menu (3 
Tabs) 

A. Spider Chart for Parent Field of 
Study 
 
Retrieve data from total count for 
each academic field each study pro-
gram 
 
Use a filter (dropdown chaining fac-
ulty → study program) 
 
Set the default chart to display ac-
cording to the study program (for ad-
min/ lecturer) 

V V V 

B. Spider Chart for Subfield of Study 
 
Retrieve data from total count for 
each academic subfield each study 
program 
 
 

V V V 

To be continued… 
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No. Modul 
Feature Super Ad-

min 
Admin Lecturer 

Use a filter (dropdown chaining fac-
ulty → study program) 
 
Set the default chart to display ac-
cording to the study program (for ad-
min/ lecturer) 
C. Spider Chart for (2 chart) for each 
lecturer 
 
Retrieve data from total count for 
each parent field and subfield of 
study according to lecturer login ses-
sion 
 
Use a filter (dropdown chaining fac-
ulty → study program) 
 
Set the default chart to display ac-
cording to the study program (for ad-
min/ lecturer) 

V V V 

4. Profile Add data – CREATE V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

5. Faculty Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V 

6. Study program Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V 

7.  Academic posi-
tion for each 
study program 

Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V 

8. Academic rank Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V 

9. Academic level Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V 

10. Parent field of 
study 
 
 
 
 
 

Add data – CREATE V V – based on 
study pro-
gram 
 

X 
Update data – UPDATE V X 
Delete data – DELETE V X 
Show data - READ V V – based 

on study 
program  

To be continued… 
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No. Modul 
Feature Super Ad-

min 
Admin Lecturer 

11. Subfield of study Add data – CREATE V V – based on 
study pro-
gram 
 

X 
Update data – UPDATE V X 
Delete data – DELETE V X 
Show data - READ V V – based 

on study 
program 

12. Teaching Add data – CREATE V V – based on 
study pro-
gram 
 

V – based 
on study 
program 
and ses-
sion 
 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

13. Research Add data – CREATE V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

14. Community ser-
vice 

Add data – CREATE V V – based on 
study pro-
gram 
 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

15. Publication Add data – CREATE V V – based on 
study pro-
gram 
 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

16. Publication type  Add data – CREATE V V X 
Update data – UPDATE V V X 
Delete data – DELETE V V X 
Show data - READ V V V – based 

on study 
program  

17. Copyright and in-
tellectual prop-
erty 

Add data – CREATE V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

18. Educational his-
tory 

Add data – CREATE V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

19. Policy formula-
tion 
 
 
 
 
 
 
 

Add data – CREATE V V – based on 
study pro-
gram 
 

V – based 
on study 
program 
and ses-
sion 
 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

To be continued… 
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No. Modul 
Feature Super Ad-

min 
Admin Lecturer 

20. Speaker Add data – CREATE V V – based on 
study pro-
gram 
 
 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

21. Achievement Add data – CREATE V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

Update data – UPDATE V 
Delete data – DELETE V 
Show data - READ V 

22. Curriculum Vitae Print Curriculum Vitae V V – based on 
study pro-
gram 

V – based 
on study 
program 
and ses-
sion 

 
Implementation of relational database 

Database system design is built to connect the user's table (as the primary key) to profile, teaching, 
research, community service, and publications tables. The profile table also connects to academic 
positions, academic rank, and academic level table. Other supporting tables that are connected from 
the user table include policy formulations, speaker, and achievement tables, which users can use to 
input their activities. The database system is used so that the lecturer can input data on Tri Dharma 
activities they are undertaking by their scientific and competency mapping. Figure 2 shows the 
implementation of a relational database in SIKAD Web-based Information System. 

 

 
Figure 2. Implementation of a relational database in SIKAD Web-based Information System 

 
User interface mock up 

Figures 3 and 4 show the user interface mock up in the login page and register page of SIKAD Web-
based Information System. The login page allows the user to fill in e-mail as username and password 
field, while the register page provides several fields such as name, employee ID number (NIP), national 
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lecturer registration number (NIDN), gender, date of birth, place of birth, academic position, academic 
rank, academic level, Sinta ID, Scopus ID, and Google Scholar ID. 

 

 
Figure 3. User Interface Mock Up in Login Page of SIKAD Web-based Information System 

 
 

 
Figure 4. User interface mock up in register page of SIKAD web-based information system 

 
Spider chart for mapping scientific and competency lecturer 

The spider chart is one of the features that can be used by both admins and lecturers to display 
statistics of the mapping of lecturer scientific and competency in the database. The spider chart can 
be configured to display based on the parent field or subfield of study in each study program. Figure 5 
shows the spider chart design in SIKAD Web-based Information System. This spider chart will make it easier for 

users to understand the concentration of scientific and competence of each lecturer. 
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Figure 5. The spider chart design in SIKAD Web-based information system 

 
Generate curriculum vitae 

One of the features provided in the Scientific and Competency Mapping web-based information 
system is the ability to print a curriculum vitae (CV) to assist lecturers. The CV will display personal 
biodata, education history, teaching experience, research, community service, scientific article 
publications, participation in scientific seminars, book publications, copyright and intellectual property, 
experience in formulating public policies, roles as a speaker, and achievement. Figure 6 shows the 
curriculum vitae design in SIKAD Web-based Information System for Tri Dharma activities. 

 

 
Figure 6. Curriculum vitae design in SIKAD web-based information system for Tri Dharma activities 
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The system is able to generate list of articles from national proceeding and international 
proceeding categories which is illustrated Figure 7. 

 

 
Figure 7. The result of retrieving data from National and International Proceedings  

 
The system can generate books from categories of textbooks, reference books, diktat, 

monographs, and modules which is illustrated in Figure 8. 
 

 
Figure 8. The result of retrieving data from the Textbook, Reference Book, Diktat, Monograph, and Module 

 
Conclusion 

The Scientific and Competency Mapping web-based information system that integrates data into 
a MySQL database and RBAC concept offers numerous advantages. Apart from the efficiency in 
monitoring lecturers' competence levels, lecturers can have access to perform CRUD operations on 
data stored in the MySQL database. Additionally, the proposed design system can help identify the 
expertise of lecturers based on expertise maps in each program of study they are involved in. Utilizing 
a database also helps in determining data interconnections to facilitate the process of generating 
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curriculum vitae and visualization in spider charts. The access rights given to each role can also increase 
the level of security. 
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