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ABSTRACT 
This study aims to develop a Learning Object Repository (LOR) prototype for scientific writing. The research 
design follows the Waterfall approach which consists of four stages, namely analysis, design, coding, and 
testing. This study was conducted from June to December 2023, involving 136 students and 6 lecturers at 
Buddhist Higher Education Institutions in Indonesia. The results showed that: (1) Stakeholders showed 
urgency towards the development of scientific writing LOR that can be used in learning and accommodating 
teaching materials in the curriculum. LOR users are classified into two groups, namely knowledge seekers 
and knowledge holders; (2) Back-end and front-end designs are carried out to facilitate users in managing 
data in the form of Learning Objects (LO) in LOR. These LOs are in the form of scientific writing teaching 
materials in various formats, such as courses, learning modules, learning videos, e-books, learning 
infographics, and learning portfolios, which are presented in PDF, image, video, zip, excel, and URL formats; 
(3) The results of testing all LOR system functionality are declared valid, indicating that this system is ready 
to use and has been tested on a wider scale. Users gain positive experiences from utilizing LOR as a means 
of collaboration in providing learning resources for scientific writing. However, to improve the effectiveness 
and user acceptance of LOR, in-depth evaluation of user satisfaction, development of additional features, 
content development, development of a knowledge management model, exploration of the integration of the 
latest technology, and analysis of sustainability and maintenance are needed. 
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1. INTRODUCTION 

Writing scientific papers has a significant 
contribution to developing students' cognitive, 
affective, and psychomotor aspects. In the cognitive 
aspect, scientific writing is useful in terms of 
developing analytical and logical skills [1][2]. In the 
affective aspect, scientific writing can develop a 
positive attitude and creativity [3]. Widyartono also 
mentioned that the benefits of scientific writing in 
the psychomotor aspect include motor skills and 
physical abilities needed to express ideas and 
thoughts in writing. 
 

Despite its significant benefits, writing scientific 
papers remains a challenge for students in Indonesia. 
The challenges faced by students in writing scientific 
papers include the lack of availability of references 

and sources related to the student's thesis topics, 
insufficient understanding of research methodology, 
and a lack of knowledge about academic writing 
conventions [4]. Other challenges are related to 
issues of technological competence, time 
management, the complexity of field research, and 
unstable student motivation [5]. Additionally, 
students also encounter challenges in finding 
research topics, writing literature reviews, and using 
various academic vocabularies [6]. These challenges 
are also experienced by the majority of students at 
Buddhist Higher Education Institutions. 
 

Based on the results of a preliminary survey at 
Buddhist Higher Education Institutions in June 
2023, the availability of learning resources is the 
dominant factor causing student difficulties in 
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writing scientific papers, reaching a percentage of 
44.85%. PowerPoint is the most utilized learning 
resource, with a percentage reaching 77.21%. In 
addition, other learning resources used in learning 
include textbooks, online journals, and campus 
repositories. With a percentage of 56.62%, most 
students stated that the learning resources they used 
in learning were ineffective, while 43.38% stated 
otherwise. In this context, it needs to be recognized 
that the ineffectiveness of learning resources can 
hurt the quality of learning scientific writing and 
students' ability to write scientific papers. 
 

Learning resources in the digital era should 
maximize "human" aspects such as curiosity, 
connection, creativity, and independence in learning 
[7]. In particular, digital learning resources for 
scientific writing need to encourage independent 
learning and critical awareness that can contribute to 
improving scientific writing skills [8]. Digital 
learning resources for scientific writing should be 
able to promote self-learning and critical awareness 
that contribute to the improvement of scientific 
writing. Therefore, teachers must be involved in 
learning resources by providing input for students. 
The attributes and features that digital learning 
resources for scientific writing should have include 
analyzing assignments, tasks, lecture videos, 

interactive exercises, as well as engaging and 
informative feedback [9]. The characteristics of 
these learning resources can be accommodated in the 
form of a Learning Object Repository (LOR). 
 

LOR is a system or platform designed to store, 
manage, and disseminate learning objects (LOs). 
LOs are learning units that include modules, videos, 
simulations, interactive content, or other educational 
resources that can be used in a learning context 
[10][11]. Essentially, LORs can be likened to digital 
stores that provide services to a specific community 
by hosting a collection of digital resources for 
learning and teaching purposes. Lecturers and 
students have access to tested and verified learning 
resources, creating a richer and more effective 
learning experience. In the context of knowledge 
management, LOR has a variety of functions, 
including store, search, browse, view, download, 
rate/comment, bookmark, automatic 
recommendations, knowledge filter, mash-ups, 
validate, social tagging, personal accounts, forums, 
wikis, RSS feeds, blogs, and social networks [12]. 
 

In general, there are eight characteristics of LOs in 
LOR, including accessibility, interoperability, 
adaptability, reusability, durability, granularity, self-
contained, and collaborative (Table 1) [13]. 

 
Table 1. LOR Functional Characteristics 

Characteristics Description 
Accessibility LOR not only includes physical accessibility but also embraces the concept of intellectual 

accessibility, ensuring that anyone can best access and understand learning materials. 
Interoperability LOR allows users to access and utilize learning materials without restrictions, not tied to one 

specific platform. 
Adaptability LOR dynamically adapts to the latest developments in the digital era and learning trends. 
Reusability The LOR is designed to ensure that the learning materials provided can be effectively reused 

by various users. 
Durability The sustainability of LOR is not only limited to the physical durability of the platform but 

also to its ability to endure and provide benefits over a long time. 
Granularity LOR allows users to access detailed information, allowing students to customize the level of 

depth of knowledge according to their needs. 
Self-contained Each learning resource and information in the LOR can be retrieved independently, allowing 

students to determine their learning path. 
Collaborative The LOR serves as a tool that facilitates the growth of a dynamic and interactive learning 

community. 
Accessibility LOR not only includes physical accessibility but also embraces the concept of intellectual 

accessibility, ensuring that anyone can best access and understand learning materials. 
Interoperability LOR allows users to access and utilize learning materials without restrictions, not tied to one 

specific platform. 
Adaptability LOR dynamically adapts to the latest developments in the digital era and learning trends. 

Reusability The LOR is designed to ensure that the learning materials provided can be effectively reused 
by various users. 

Durability The sustainability of LOR is not only limited to the physical durability of the platform but 
also to its ability to endure and provide benefits over a long time. 
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LORs can be monodisciplinary or 
multidisciplinary LOs. Monodisciplinary LORs 
focus on one particular discipline or learning area, 
while multidisciplinary LORs cover a wide range of 
disciplines and learning areas. In this study, the LOR 
developed is monodisciplinary, particularly in the 
field of scientific writing.  
 

LOR development for scientific writing in 
Indonesia is generally done through campus 
repositories [14]. However, this type of LOR has 
limitations related to the LO collection and limited 
accessibility. The campus repository only includes a 
collection of scientific papers from the institution 
and can only be accessed by the academic 
community of the campus. This limitation is in line 
with the characteristics of a LOR that should be an 
open-access repository, which means it can be freely 
accessed by the general public. 

 
The development of LOR by Supriyanta, et al. 

introduces an innovative new model in LOR 
development in Indonesia, particularly in the field of 
visual communication design [15]. By 
accommodating students' daily work, this LOR not 
only functions as a repository for final projects but 
also as a dynamic platform that supports continuous 
and collaborative learning. Although there are 
challenges to be addressed, the benefits offered by 
this model have great potential to enhance the 
quality of learning.   
 

The development of scientific writing LOR is 
driven by the many LO developments in the form of 
teaching materials, both digital and non-digital, that 
have been carried out. Teaching materials for 
scientific writing have been developed for students 
at several institutions, including PGRI Semarang 
University [16], Stikom Jambi [17], STKIP 
Muhammadiyah Kotabumi [18], and UIN Syarif 
Hidayatulah Jakarta [19]. In addition to emphasizing 
material understanding, writing skills, and data 
literacy, the LOs developed generally also highlight 
the importance of positive characters in scientific 
writing, such as the prevention of plagiarism and 
upholding scientific ethics. 
 

Based on the new model of LOR development in 
learning and LO development in the form of 
teaching materials for scientific paper writing, 
researchers are interested in developing LOR for 
scientific paper writing learning. The development 
of this LOR will be a new learning resource that can 
be utilized as a repository for LOs that have been 
developed previously. LOR has the potential to 

create an integrative and holistic learning 
environment for scientific writing. By utilizing 
technology, LOR can present in-depth materials, 
provide diverse evaluation tools, and facilitate 
interaction and collaboration between students and 
lecturers. Hopefully, LOR for scientific writing can 
provide a more interactive learning experience that 
is responsive to students' individual needs. 

 
Based on the description of the problems, facts in 

the field, and opportunities that can be obtained 
through the development of LOR in scientific 
writing, the objectives of this study are threefold: 1) 
Analyzing the needs and designing the LOR system 
for scientific writing from the user's perspective; 2) 
Describe the prototype of scientific writing LOR; 3) 
Test the functional validity and user experience of 
scientific writing LOR. 
 
2. METHOD 

This study uses a Research & Development 
(R&D) design with the Waterfall model, which 
involves the stages of analysis, design, coding, and 
testing [20]. This study was conducted from June to 
December 2023. The research subjects included 
students and lecturers at Buddhist religious colleges 
in Indonesia, including Sekolah Tinggi Agama 
Buddha Negeri Sriwijaya Tangerang (Sriwijaya 
State Buddhist College Tangerang), Sekolah Tinggi 
Agama Buddha Negeri Raden Wijaya Wonogiri 
(Raden Wijaya State Buddhist College Wonogiri), 
Sekolah Tinggi Ilmu Agama Buddha Smaratungga 
Boyolali (Smaratungga Buddhist College Boyolali), 
Sekolah Tinggi Agama Buddha Kertarajasa Malang 
(Kertarajasa Buddhist College Malang), Sekolah 
Tinggi Agama Buddha Dharma Widya Tangerang 
(Dharma Widya Buddhist College Tangerang), and 
Sekolah Tinggi Agama Buddha Syailendra 
Semarang (Syailendra Buddhist College Semarang). 
 
2.1 Analysis 

The needs analysis aims to map the functional and 
nonfunctional specifications of the product to be 
developed [21]. The needs analysis in this study 
involved 136 students and 6 lecturers as 
stakeholders. This research instrument uses a 
questionnaire distributed via Google Forms to 
respondents during the learning process (Table 2).  
 

Table 2. The framework of the Survey 
Survey 
aspect 

Survey content Survey 
form 

Functional 
requirements 

LOR function 
requirement 
LO format 
requirement 

Multiple 
responses 
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Non-
functional 
requirements 

Need for teaching 
materials 
Need for an 
evaluation format 

Multiple 
responses 

 
Before being used for data collection, the 

instruments were tested for content validity and 
reliability. The results of Aikens' calculation showed 
V values for all items > 0.80, indicating that all items 
were considered valid [22]. Meanwhile, the results 
of the reliability calculation using the Borich 
formula show the similarity of the raters' perceptions 
with a value of > 75%, indicating that this instrument 
is reliable [23]. After the data was collected, it was 
followed by descriptive data analysis. 
 
2.2 Design 

At this stage, two tasks are completed: create use 
case diagrams and activity diagrams. Use case 
diagrams are created to describe the relationships 
and types of interactions between the LOR system 
and the actors. Activity diagrams are created to 
describe the activities or processes that take place in 
a LOR system. 
 
2.3 Coding 

This stage is done by creating program lines using 
the Codeigniter 3 framework to produce the back-
end and front-end of LOR. Codeigniter is known as 
a lightweight and fast framework. It has complete 
and clear documentation, making it easy for 
developers to understand and use the various 
features provided. Codeigniter provides strong 
support for various types of databases, including 
MySQL, PostgreSQL, and SQLite, providing 
flexibility in database selection and management. 
 
2.4 Testing 

At this stage, the design and function of LOR were 
tested using the black box testing method. The Black 
Box Testing method is an approach used to test 
software without having to focus on the details of the 

software [24]. In this test, only the output is checked 
based on the given input. There is no attempt to 
understand the program code used to generate the 
output. The Black Box Testing process is carried out 
by involving lecturers and students (Table 3). The 
next step is to analyze user experiences (instructors 
and students) concerning the roles that can be 
performed in the LOR. 
 
Table 3. LOR Function Testing Indicator with Black Box 

Testing Method 
Function Expected Outcome 

Store Users store various types of LOs related 
to the topic of scientific writing. 

Search Users can search for LOs by keyword. 
Browse Users can search LOs based on 

classification. 
View Users can view LO details according to 

classification. 
Download Users can download LOs and reuse 

them as needed. 
Comment Users provide comments on the LO. 
Mash-ups Users can present LOs merged from 

various sources to provide new 
functions or insights. 

Personal 
account 

Users can create and manage their 
accounts.  

Discussion 
forum 

Users can communicate and exchange 
ideas within the course.  

Blog Users can read articles containing the 
latest information in the field of 
scientific writing. 

 
3. RESULT 

The results of research on the development of 
scientific writing LOR are by the stages of research 
design, involving needs analysis and design of the 
LOR system, making LOR prototype designs, and 
testing LOR prototype results. 
 
3.1 Needs and Design of Scientific Writing LOR 
System 

LOR needs based on responses from students and 
lecturers as stakeholders can be seen in Table 4.

 
Table 4. Requirements for Scientific Writing LOR System 

Content Survey Conclusion 
LOR Function The functionality required by stakeholders in LOR includes store, search, view, browse, 

download, comment, mash-ups, personal accounts, forums, and blogs. Meanwhile, features such 
as automatic recommendations, knowledge filters, validation, social tagging, wikis, RSS feeds, 
and social networks are less preferred by stakeholders. 

LO format Stakeholders need teaching materials in the form of courses, learning modules, learning videos, 
e-books, learning infographics, and learning portfolios. Lecturers can create materials in the 
form of courses, which can then be accessed by students. In addition, lecturers and students 
have the facility to collaborate and share LOs in various formats, such as PDF, image, video, 
ZIP, Excel, and URL. 

Teaching 
material 

The need for teaching materials in the form of courses involves several important topics, 
including 1) Definition, characteristics, functions, benefits, types, and language varieties of 
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scientific writing; 2) The preparation stage of scientific work; 3) The data collection stage of 
scientific work; 4) The stage of organizing and presenting scientific work; 5) The stage of 
editing scientific work; 6) The stage of presenting scientific work; 7) Citation writing 
techniques; 8) Bibliography writing techniques; 9) Writing papers; 10) Writing journal articles; 
11) Scientific work presentation techniques. Meanwhile, teaching materials that are not a 
stakeholder preference include 1) Indonesian spelling; 2) Effective sentences; 3) Paragraph 
development. These three materials are not considered a priority because they have been taught 
in the previous Indonesian language course. 

Evaluation Students and lecturers alike expect the inclusion of assessment of attitude, knowledge, and 
skills. 

 
Based on the system requirements, the LOR 

system design is carried out by creating use case 
diagrams and activity diagrams according to the 
needs. Relationships and types of interactions 
between the LOR system and actors are described 
through the following use case diagram. 
 

 
Figure 1. Use Case Diagram of Scientific Writing LOR 

 
Based on Figure 1, there are three actors in the 

LOR system, namely administrators, 
lecturers/instructors, and students. Administrators 
have the authority to 1) Create and manage users; 2) 
Create and manage LOs; 3) Create and manage 
teaching materials in the form of courses; and 4) 
Write and manage articles. Lecturers/instructors 
have the authority to 1) Create and manage teaching 
materials in the form of courses; 2) Change personal 
accounts; 3) Create course materials; 4) Make 
assignments in courses; 5) Upload LOs; 6) Write 
articles. Meanwhile, students have the authority to 1) 
Edit personal accounts; 2) Upload LOs; 3) Write 
articles; and 4) Learn the material by taking courses. 
Teaching materials in the form of courses are 
standardized by a group of lecturers so that they can 
be used by all students at Buddhist Religious Higher 
Education Institutions. 

 
Although lecturers and students have clear 

authority in the LOR system, in practice both can act 
as knowledge seekers and knowledge holders. The 
description of activities or processes that occur in an 
LOR system is explained through the following 
activity diagram. 

 

Figure 2. Activity Diagram of Scientific Writing LOR 
 

Based on Figure 2, every user who acts as a 
knowledge seeker or knowledge holder must be 
registered in LOR. As a knowledge seeker, users can 
search and learn various knowledge, provide 
feedback, and manage the shared knowledge. As a 
knowledge holder, users can create and share 
knowledge, respond to feedback, and manage 
knowledge. 
 
3.2 Prototype Design of Scientific Writing LOR 

LOR prototype design is divided into two types, 
namely back-end and front-end. The back end is part 
of the data and infrastructure that makes the website 
function, while the front end includes visual 
elements that can be seen by users, such as buttons, 
checkboxes, graphics, and text messages. To access 
LOR, users must register, either as students or 
lecturers. 
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Figure 3. Registration and Login Page Display 

 
After successful registration, users can log in and 

go to the dashboard page. If the user identifies 
himself as a knowledge seeker, he can go directly to 
the LOR homepage through the "view client site" 
menu to search and learn new knowledge. If the user 
identifies himself as a knowledge holder, several 
menus can be utilized. The "teaching materials" 
menu can be used to add LOs in the form of courses. 
The "reference" menu is used to add LOs in the form 
of learning modules, learning videos, e-books, 
learning infographics, and learning portfolios in 
PDF, image, video, ZIP, Excel, and URL formats. 
The "articles" menu is used to add the latest 
information related to scientific writing. The "tasks 
and questions" menu is used to create quizzes and 
assignments in the course. The "application" menu is 
used to add links to scientific writing applications, 
such as reference management and plagiarism 
checking. The "grades" menu is used to view student 
learning outcomes. Meanwhile, the "logout" menu is 
used to complete activities as a knowledge holder in 
LOR. 
 

 
Figure 4. User Dashboard Menu Display 

 
LOs and information uploaded by users through 

the back end will be displayed by the LOR front end, 
both on the home page and on specific pages. A 
keyword-based search field is provided to make it 

easier for users to find LOs that are relevant to their 
needs. Examples of LO front-end displays, such as 
teaching materials in the form of courses, can be seen 
in Figure 5, while LOs in the form of learning 
modules, learning videos, e-books, learning 
infographics, and learning portfolios can be seen in 
Figure 6. 

 

 
Figure 5. LO Page View in the Form of Courses 

 

 
Figure 6. Module, Video, E-Book, Infographic, and 

Learning Portfolio LO pages 
 
3.3 Functional Validity and User Experience of 
Scientific Writing LOR  

After designing the back-end and front-end of 
scientific writing LOR, researchers tested the LOR 
function with the black box testing method. The 
results of testing the LOR function using the black 
box testing method can be seen in Table 5.
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Table 5. LOR Function Testing Results with Black Box Testing Method 
Function Test Scenario Testing Result Conclusion 

Store Saving a LO in video form LO successfully saved and displayed on the 
homepage 

Valid 

Search Searching for a LO using 
keywords 

LOs found according to keywords Valid 

Browse Browsing LOs related to 
research methods without using 
keywords 

LOs related to research methods are found Valid 

View Opening a LO  LO displays metadata in the form of title, 
description, author, upload time, and 
download access 

Valid 

Download Downloading the LO through 
the link provided 

LO can be downloaded and stored on the 
device 

Valid 

Comment Commenting on a LO Comment successfully added Valid 
Mash-ups Uploading a LO in RAR form  The RAR file was successfully uploaded and 

can be downloaded 
Valid 

Personal 
account 

Uploading a profile picture Profile photo uploaded successfully Valid 

Discussion 
forum 

Leaving a discussion comment 
in the course 

Comment successfully added Valid 

Blog Opening one of the articles The blog article opens properly Valid 
 

Based on the test results in Table 5, all aspects or 
functions of LOR desired by stakeholders as a whole 
are declared valid. This indicates that the 
implementation or fulfillment of LOR needs is 
reliable and to the expectations of stakeholders. 

 
Instructor satisfaction with the functions of 

creating and editing personal accounts (100%), 
creating articles (100%), creating LO (100%), 
creating assignments (83.33%), creating course 
material (83.33%), and creating and managing 
course (83.33%) (Figure 7). 
 

 
Figure 7. Instructor Experience with LOR Functions 

 
Instructor satisfaction with various functions in 

LOR, such as creating and editing personal accounts, 
creating articles, LOs, assignments, course 
materials, and course management, reflects the 
effectiveness of the platform in supporting their 
teaching activities. High levels of satisfaction 
indicate that instructors feel comfortable using this 
tool to manage content and interact with students. 
However, a slight decrease in satisfaction with 

functions such as creating assignments, course 
materials, and managing courses may be areas that 
need further attention. This suggests the need for 
updates or adjustments in the platform to ensure that 
instructors can make the most of this tool in their 
teaching processes. 

 
Student satisfaction with the functions of creating 

and editing personal accounts (88.97%), create 
articles (41.17%), create LO (70.58%), and enroll 
courses (88.97%) (Figure 8). 
 

 
Figure 8. Student Experience with LOR Functions 

 
The high level of satisfaction from students with 

the basic functions of LOR, such as creating and 
editing personal accounts, as well as enrolling in 
courses, indicates their comfort level in interacting 
with the platform. However, lower satisfaction with 
advanced features such as creating articles and LOs 
suggests potential challenges in using more complex 
features. Improving student satisfaction with 
creating articles and LOs can be a primary focus, 
enabling them to become more actively engaged in 
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learning content. With this understanding, LOR 
providers can enhance the student experience in 
online learning and ensure that the tool provides 
maximum benefit to end users. 

 
4. DISCUSSION 

The initial objective of this study was to develop a 
prototype of scientific writing LOR in higher 
education. In general, the purpose of developing 
LOR for scientific writing is no different from the 
previously developed LOR, which is to improve the 
ease of access to learning resources [14]. However, 
LOR for scientific writing is different from the 
previous LOR because it adopts a knowledge 
management model in its system in its system as 
done by Supriyanta et al [15]. If previously students 
were only considered as passive recipients of 
knowledge, with this concept students are 
recognized as active knowledge owners and can 
share knowledge [25][26]. With this approach, LOR 
is not only a place to store and distribute teaching 
materials by lecturers but also a place where students 
can participate more actively in the learning process 
[12]. Students are invited to not only consume 
information but also engage in knowledge creation 
through writing their scientific papers. 

 
Different from Supriyanta et al., The LOR 

developed by the author has been integrated with the 
Learning Management System (LMS), making it an 
effective learning tool. This integration allows the 
LOR to function optimally in supporting the 
teaching and learning process, as learning materials 
can be easily accessed through a centralized 
platform. With this integration, lecturers can easily 
upload and manage teaching materials, while 
students can access, collaborate, and share 
knowledge efficiently. Additionally, the LMS 
provides various additional features such as learning 
progress tracking, automatic assessment, and 
discussion forums, all of which contribute to a more 
interactive and in-depth learning experience. This 
integration ensures that the LOR is not only an 
information repository but also a dynamic and 
interactive tool to enhance the quality of learning. 

 
LOs are not just materials but also represent the 

end product of a learning process that involves 
development, analysis, and curation [27]. This 
approach allows students to develop critical 
thinking, analysis, and writing skills while being 
active contributors to the learning community. By 
treating students as active knowledge owners, LOR 
creates a foundation for more participatory learning, 
supports the development of creativity, and 

motivates students to take an active role in the 
educational process. This approach not only adds 
value to the learning aspect of scientific work but 
also creates high-tech and high-touch learning 
technology innovations [28][29]. Technology 
should not condition students to think with only one 
pattern; instead, technology should be a medium that 
can encourage students to be able to think with 
varied patterns and approaches. 

 
On the one hand, giving all users a role as 

knowledge holders has strengths to support learning, 
but it also has weaknesses, especially in maintaining 
the quality of LOs. This is different from the LOR 
developed for learning in previous universities, 
where lecturers are designated as the sole knowledge 
holders in the system. This weakness can be 
overcome with the strategy of making lecturers as 
local administrators in their respective campuses 
[30]. Thus, each LO uploaded by students will go 
through a desk evaluation stage by lecturers as local 
administrators. In addition, feedback in the form of 
comments on each LO can be a natural assessment 
instrument to determine the feasibility of LO quality. 

 
In general, researchers agree with previous 

research that Learning LOR has the power to 
improve learning quality [10]. LOs in the form of 
courses, materials, tutorials, and theories are highly 
relevant to support the characteristics of technology-
based learning [31]. Blogs, wikis, and podcasts, as 
well as social devices, are emerging forms of 
technology that encourage connectivity among 
members of a group [32]. However, the researchers 
recognize that this study is a first step in the 
development of LORs, and further, more in-depth 
investigation and development is required. For 
example, exploring the possibility of wider scale use 
and diversification of existing LOs. 
 
5. CONCLUSION 

The development of the LOR prototype for 
scientific writing is based on the needs of 
stakeholders, namely students and lecturers in 
Buddhist Higher Education Institutions. The needs 
analysis became the basis for designing use case 
diagrams and activity diagrams. Furthermore, 
researchers created the back-end and front-end 
design of LOR based on the use case diagram and 
activity diagram to facilitate LO and data 
management in LOR. By referring to the knowledge 
management model, all LOR users have two roles at 
once as knowledge seekers and knowledge holders. 
LO in LOR is in the form of scientific writing 
teaching materials in the form of courses, learning 
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modules, learning videos, e-books, learning 
infographics, and learning portfolios presented in 
PDF, image, video, ZIP, Excel, and URL formats. 
The results of testing the functionality of the LOR 
system were declared valid, which means that the 
system is ready to be used and tested on a wider 
scale. 

 
The research on the development of the LOR 

prototype for scientific writing certainly has some 
limitations. The researchers identify at least four 
things to note, namely: (1) At the needs analysis 
stage, the number of lecturers who became 
respondents was limited because the number of 
lecturers teaching scientific writing courses at 
Buddhist Higher Education Institutions was limited, 
(2) LOR prototype for scientific writing was only 
tested on limited users and has not been tested on a 
wider scale, (3) this LOR prototype has not been 
assessed for feasibility by experts, both in terms of 
material, design, and system, (4) it is necessary to 
test the application of LOR for scientific writing in 
learning to determine its effectiveness.  
 

Some recommendations to improve the quality, 
acceptability, and effectiveness of LOR in the future 
include:  
1) Conducting an in-depth evaluation of user 

(students and lecturers) satisfaction with the 
scientific writing LOR. Receiving feedback on 
the user interface, ease of use, and adequacy of 
features. 

2) Identifying and developing additional features 
that can enhance the user experience. An 
example is integration with interactive 
platforms or gamification elements to increase 
user engagement. 

3) Focusing on developing and improving the 
learning object content within the LOR. In 
addition to teaching materials, consider 
presenting learning objects in more innovative 
or interactive formats to motivate learning. 

4) Further researching the knowledge management 
model used in LOR by considering ways to 
further improve the efficiency and effectiveness 
of knowledge exchange among LOR users. 

5) Exploring the integration of emerging 
technologies, such as artificial intelligence or 
virtual reality, to enhance the functionality and 
learning experience of the LOR. 

6) Examining the sustainability and ongoing 
maintenance of the LOR system and identifying 
effective strategies to ensure the continued use 
and maintenance of the system in the long term. 
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