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ABSTRACT

Background: The rapid development of digital technology and the emergence of the Industry 5.0 era require
higher education institutions to transform into systems that are adaptive, collaborative, and technology-driven.
However, the academic culture of digital writing and knowledge sharing among students of the Building
Engineering Education program remains low. To address this gap, this study develops an initial design of U-
NeedKC, a web-based Knowledge Center intended to support collaboration, training, and flexible academic
information access. Methods: This research adopts the R&D approach using the 4D model (Define, Design,
Develop, Disseminate), with a current focus on the design phase. Data were collected through observations,
interviews, and literature reviews involving students and lecturers to identify user needs. Findings: The
findings indicate that users face significant challenges related to limited digital literacy, suboptimal use of
existing LMS features, technical constraints, and the absence of an integrated knowledge-sharing culture that
supports collaboration and academic literacy. Based on these needs, the study produced the conceptual design
of U-NeedKC, a web-based Knowledge Center integrating course modules, digital archives, workshops,
discussion forums, and a point system, developed using user-centered and knowledge management principles.
This design is expected to enhance learning engagement, information accessibility, collaborative practices, and
digital competencies, although its effectiveness has not yet been empirically tested. Conclusion: This study
concludes that the initial design of U-NeedKC represents a strategic educational innovation to strengthen digital
writing culture and knowledge-sharing practices in higher education. By integrating collaborative features such
as learning resources, discussion forums, training modules, and incentive-based engagement, the platform has
the potential to foster a sustainable academic ecosystem that supports adaptive learning, social interaction, and
institutional transformation in response to the demands of Industry 5.0.Novelty/Originality of this
article: This study introduces a web-based Knowledge Center that integrates digital technology with
collaborative learning practices to strengthen knowledge sharing and support sustainable educational
transformation in higher education.

KEYWORDS: construction education; digitalization; industry 5.0; innovation; knowledge
center; learning technology.

1. Introduction

In a dynamic era marked by accelerated technological innovation, vocational
education, including Building Engineering Education (PTB), faces significant challenges in
ensuring the relevance of learning within the ever-evolving digital ecosystem (Aithal &
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Maiya, 2023). The global transformation from Industry 4.0 to Industry 5.0 has transformed
the way people work, collaborate, and access knowledge. This shift requires educational
institutions to become not only users of technology, but also managers and producers of
knowledge through integrated digital platforms capable of bridging academic needs and the
demands of the industrial world (Linzalone et al., 2020; Tan et al., 2021).

In this era, vocational education must train students not only to master technical skills,
but also to develop digital literacy, critical thinking, creativity, and adaptability.
Strengthening digital capacity and knowledge management are strategic elements in
producing competent and competitive graduates (Laily et al., 2024). In this context, the need
for a digital ecosystem capable of integrating knowledge management, information literacy,
and academic collaboration is increasingly pressing, especially in practice-oriented
vocational education such as PTB.

To date, Jakarta State University has provided digital facilities such as a Learning
Management System (LMS) and an e-Library. However, various studies and empirical
findings indicate that these facilities do not fully support improving the quality of vocational
learning, particularly in terms of academic collaboration, access to scientific resources, and
fostering a culture of writing. The implementation of an LMS in vocational education still
faces several limitations, such as limited accessibility, limited variety of learning content,
and a lack of features that facilitate in-depth academic interaction (Herniawati et al., 2025;
Munisamy et al., 2025).

This situation directly impacts students' low motivation to produce scientific work and
explore knowledge independently. A strong culture of academic literacy has not yet
developed, particularly because the available digital ecosystem functions more as a passive
repository than as a dynamic space for intellectual development (Wulandari et al.,, 2020;
Suryani et al.,, 2021). Several studies have shown that students consume information
passively and rely more on general search engines than on seeking or utilizing credible
academic sources (Suciati et al., 2014; Rahmawati & Sasmita, 2021). This phenomenon is
reinforced by recent information literacy studies, which note that most students lack the
ability to accurately evaluate the quality of digital sources (Dissen et al., 2022).

Research by Afifa & Astuti (2024) shows that the use of digital media, such as
instructional videos, has been shown to improve student motivation and learning outcomes.
However, this improvement has not been matched by the existence of a comprehensive and
structured knowledge platform to support academic activities across the board. Students
benefit from the one-way nature of digital media, but lack a space that allows for deeper
academic interaction, scientific discussion, and collaboration.

Ramadhan et al. (2024) study confirmed that PTB students require online platforms
that enable the exchange of ideas, thematic discussions, and collaboration in project work.
Students require not only access to materials but also a space to engage in dialogue with
fellow students, communicate with lecturers, and consult with industry practitioners. This
demonstrates that today's primary need for students is not simply a learning platform, but
rather a knowledge ecosystem that can connect learning, research, and technical
competency development.

Furthermore, the project-oriented nature of vocational learning, including practical
work, construction drawings, materials technology, and field problem-solving, necessitates
systematic information storage. Students need quick access to construction standards,
technical modules, research reports, field case studies, and relevant working drawing
examples. The lack of an organized knowledge hub often makes it difficult for students to
find credible references, thus hampering their ability to produce quality academic work.

More broadly, research on vocational education confirms that digital transformation
can only be successful if accompanied by a strengthened collaborative culture and
knowledge production (Fernandez et al, 2023; Xu et al., 2024). Building engineering
education, for example, requires a platform capable of supporting project-based learning
practices such as teaching factories, construction design, technical drawing preparation,
and computer-based simulations.
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Several studies have also shown that the integration of information technology into
engineering learning significantly improves students' creativity, problem-solving abilities,
and technical skills needed in the industrial world (Dewi & Saputra, 2025). Students who
are accustomed to interacting with feature-rich digital platforms tend to have better
collaborative skills and digital literacy, two competencies highly sought after in the modern
construction world. Literature on Knowledge Management Systems (KMS) emphasizes that
effective educational organizations are those capable of systematically managing
knowledge, from creation, storage, distribution, and utilization (Utami, 2023). Web-based
KMS enable knowledge sharing, scientific discussions, content repositories, and online
training that support the competency development of academic community members
(Kruesi et al., 2020; Jaya & Ayub, 2021; Vitriani et al.,, 2023; Zamiri & Esmaeili, 2024).

A good KMS is not just a document repository, but an ecosystem that enables
interaction, brings together various stakeholders, and encourages sustainable collaboration
in the academic community. This aligns with the principles of Industry 5.0, which emphasize
the integration of intelligent technology with humanistic values such as collaboration,
creativity, and connectivity between humans and machines as a unified ecosystem
(Carayannis et al., 2024; Hashim et al., 2024; Martini et al., 2024; Sheikh et al., 2025). The
successful implementation of knowledge centers at several institutions has demonstrated
that such platforms can strengthen research culture, academic collaboration, and digital
literacy. For example, the PT PP (Persero) Knowledge Center and the ITB Cremona platform
provide various facilities such as online training, a scientific repository, an internal peer
review system, and discussion spaces that bring together students, lecturers, and
practitioners. These facilities have been shown to improve the quality of academic
discussions, expand access to learning resources, and accelerate competency development
(Wulandari et al,, 2020; Suryani et al., 2021). From this experience, it is known that an
effective digital ecosystem is not only about providing comprehensive content, but also
activating knowledge communities through interactive features, incentive systems, cross-
institutional collaboration, and user-needs-based training integration.

Based on the needs analysis, digital learning challenges, and current vocational
education dynamics, the development of a Digital Knowledge Center U-NeedKC (University
Knowledge Center) for Building Engineering Education is highly strategic and urgent. U-
NeedKC is designed as a learning ecosystem that functions not only as a knowledge
repository but also as a space for academic interaction, a collaborative medium, and a digital
training center. Key features such as scientific writing modules, discussion networks, article
management, collaborative forums, academic repositories, online workshops, and
integration with an LMS will strengthen students' information literacy (Dissen et al., 2022),
improve the quality of project-based learning (Yandra & Sari, 2020), and support the
development of a scientific writing culture (Ramadhan et al., 2024). Furthermore, U-
NeedKC also provides space for developing digital media such as video tutorials,
construction animations, and structural simulations, which are essential for engineering
learning practices. With the advancement of construction technologies such as Building
Information Modeling (BIM), the Internet of Things (10T), artificial intelligence, and digital
fabrication, students at Educational Engineering and Technology must be equipped with
both technical understanding and digital literacy skills. Several studies have confirmed that
integrating digital technology into engineering education can improve students' work
competencies, technical skills, and readiness to enter the increasingly complex industrial
world (Ferndndez et al.,, 2023; Dewi & Saputra, 2025; Tan et al.,, 2021).

Through U-NeedKC, students can develop 21st-century competencies, including digital
literacy, online collaboration, problem-solving skills, and scientific writing skills, which are
indicators of graduate quality in the Industry 5.0 era. U-NeedKC serves not only as a learning
medium but also as an academic incubation space that encourages student innovation,
creativity, and research. Thus, the development of U-NeedKC is expected to be a catalyst for
improving the quality of vocational education. This platform serves not only as academic
support, but also as a center for digital competency development, a collaborative platform,
and a means of enriching knowledge for students and lecturers. In the long term, U-NeedKC
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can help build a sustainable scientific culture, expand access to knowledge, and develop
graduate competencies to be more adaptive, innovative, and highly competitive in the
Industry 5.0 era.

2. Methods
2.1 Study design

This study uses a Research and Development (R&D) approach by adopting the 4D
development model (Define, Design, Develop, Disseminate) as the main methodological
basis in designing and developing the Knowledge Center platform named U-NeedKC. The
R&D approach was chosen because it is able to provide a systematic and structured
framework oriented towards the creation of educational products that are effective, valid,
and according to user needs. The 4D model developed by Thiagarajan, Semmel, and Semmel
is considered relevant for this study because it emphasizes the process of developing
learning tools and educational innovation products with clear and traceable stages.

The research was conducted at the Building Engineering Education Study Program,
Jakarta State University, as the target institution for the U-NeedKC platform
implementation. This location was selected based on the real need for strengthening digital
literacy, the availability of integrated learning resources, and an increased scientific writing
culture among Building Engineering Education students and lecturers. Therefore, the main
focus of this R&D research was not only to produce a digital platform prototype but also to
ensure the product's suitability to the context and user characteristics in the vocational
engineering education environment. The 4D model consists of four main stages: Define,
Design, Develop, and Disseminate. These four stages not only provide direction in product
design but also ensure that the development process is sequential, logical, and oriented
toward user needs and the effectiveness of the development results.

2.1.1 Define stage

This initial stage serves to identify and analyze various fundamental needs that form
the basis for the development of U-NeedKC. The needs analysis was conducted through
several activities, including observation, interviews, and focus group discussions (FGDs)
with lecturers, students, and educational staff Building Engineering Education Department.

Observations were conducted on the actual use of learning resources, digital learning
systems (LMS), and access to e-libraries. These observations included how students search
for information, their level of reliance on general search engines, and the perceived
limitations of existing digital resources. Initial findings indicate that although students
actively access the internet, their use of verified academic resources remains low.

Interviews were conducted with lecturers, who play a role in providing teaching
materials and facilitating academic activities. The interviews revealed a pressing need for a
dedicated platform that aggregates teaching materials, academic references, research
products, and discussion forums. Lecturers revealed that there is currently no integrated
platform that supports knowledge collaboration between students, lecturers, or across
study programs within the Engineering Education cluster.

The focus group discussions (FGDs) involved student representatives from various
semester levels. The FGDs confirmed that students need a digital platform that not only
stores content but also provides a training system, a feature for uploading scientific papers,
a question-and-answer forum, and a space for collaborative writing. Furthermore, they
expressed difficulty finding credible learning resources due to limited access to paid journal
databases and a lack of understanding in assessing the quality of digital sources. Based on
these findings, the Define stage identifies several key needs. First, there is a need for an
integrated digital platform that can bring together teaching materials, scientific references,
and knowledge products in the field of building engineering. Second, students require
improvements in information literacy, digital literacy, and academic writing skills in order
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to effectively engage with digital learning resources. Third, lecturers need more systematic
media for storing, organizing, and sharing learning content. Finally, institutions are
required to strengthen digital ecosystems that support 21st-century learning as well as the
principles of Industry 5.0. The information obtained at the Define stage becomes the basis
for the conceptual design of U-NeedKC in the next stage.

2.1.2  Design stage

This stage focuses on developing the conceptual design of the U-NeedKC platform,
including system structure, user interface design , feature mapping, and user flow . The
design process is based on the findings from the Define stage, which identified user needs.
The first step was to develop a conceptual design, an overview of how the platform would
work, its core features, and the integration of content, users, and learning activities. The
initial concept of U-NeedKC was designed to include five main components that support
knowledge sharing and academic collaboration. The first component is the Knowledge
Repository, which stores various academic resources such as course materials, practical
modules, research outputs, student final projects, and scientific articles. The second
component is the Digital Collaboration Space, which provides discussion features, forums,
and collaborative environments where students and lecturers can develop knowledge
projects together.

The third component consists of Training and Tutorial features that offer guidance on
scientific writing, the use of building engineering software, and the latest developments in
construction technology. The fourth component is the Academic Activity Dashboard, which
displays user activity and records academic contributions, allowing users to track their
engagement within the platform. The fifth component is a Content Management System,
which enables lecturers to upload learning materials, provide academic guidance, and
moderate student-generated content to ensure quality and relevance within the platform.

The second step is to structure the system using flowcharts, site maps , and database
models to ensure effective relationships between components. This stage is crucial for
determining how data will be stored, how users will access content, and how features will
be interconnected to ensure the platform runs efficiently.

The third step was to design the interface, focusing on the principles of simplicity,
intuitiveness, responsiveness, and user-friendliness for vocational students with diverse
digital skills. Colors, layout, typography, and icons were selected based on UX studies and
student preferences obtained in the Define phase. The fourth step is to develop a feature
mapping by determining priority features for the initial prototype. Because this research
only reached the stage of developing a conceptual prototype, the features developed
focused more on functional design than technical implementation.

Thus, the Design stage produces a complete blueprint as a reference for prototype
development in the next stage.

2.1.3  Develop stage

The Development phase is the process of building an initial prototype of the design that
has been developed. Development is carried out in two main steps: prototype construction
and expert validation. In the prototype construction stage, the conceptual design that was
created in the Design stage is translated into a visual prototype that shows the platform
display, menu layout, user interaction flow, and simulation of access to repository
components, forums, and training features. It's important to emphasize that the prototype
developed in this study does not yet encompass the full implementation of a web-based
program. This means the prototype remains at the interactive design representation level
and is not a widely usable digital platform. This aligns with the research objectives, which
prioritize conceptual design development and initial validation.

After the prototype was completed, expert validation was conducted by lecturers
specializing in engineering education, learning tool development, and educational
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technology. The experts provided input on content feasibility, feature functionality, design
aesthetics, potential for further development, and its suitability to user needs. This
validation aimed to ensure that the U-NeedKC prototype met academic standards and could
be further developed in subsequent research.

2.1.4 Dissemination stage

The final stage in the 4D model is Dissemination, which involves disseminating the
developed product so that it can be used by a wider audience. However, in this study, the
dissemination stage has not yet been implemented, as development is still at the conceptual
prototype stage. The Dissemination phase will be realized through further research that
includes limited-scale trials, platform refinement, and actual implementation within the
Building Engineering Education Study Program. This dissemination is planned to include
prototype demonstrations to lecturers and students, user training, and platform integration
with existing academic systems.

1 Define 1 Design 1 Develop 1 Disseminate

Fig. 1. 4D method

2.2 Data collection techniques

The data collection techniques in this study were comprehensively designed to identify
user needs, map digital learning challenges, and obtain a comprehensive overview of the
academic ecosystem in the Building Engineering Education Study Program. A
multiprocedural approach was used to generate valid, rich, and representative data, thus
supporting the design of the U-NeedKC Knowledge Center in a targeted manner. Four main
methods were used in this process: observation, interviews, focus group discussions
(FGDs), and literature review.

First, observations were conducted to understand the actual digital learning practices
taking place within the environment. The observations examined how students and
lecturers interact with learning technology, from how they access the LMS, download
materials, to their tendencies to use digital devices in lectures. Furthermore, the
observations highlighted emerging obstacles, such as delays in accessing materials due to
internet connection issues, lack of synchronization of the LMS interface with reference
sources, or students' learning patterns that still rely on face-to-face methods. The results of
these observations provide an empirical picture of the gap between the potential of
technology and learning practices occurring in the field.

Second, structured interviews were conducted with students and lecturers to further
explore the observation findings. The interviews explored user expectations and needs for
digital learning platforms. Lecturers expressed the need for integrated storage for teaching
materials, research references, and student project documentation. Students, on the other
hand, emphasized the need for a platform that provides quick access, automated search
features, and easy-to-follow academic writing guidelines. Interviews were conducted using
systematically structured question guidelines to ensure data consistency and alignment
with research objectives.

Third, Focus Group Discussions (FGDs) were conducted to gather direct input from
small groups of students, lecturers, and educational staff. The FGDs served to explore ideas
regarding features deemed most important for inclusion in the U-NeedKC platform. FGD
participants discussed aspects of functionality, navigation flow, interface readability, and
integration priorities, such as digital archive features, forums, workshops, and a points

AJCSEE. 2026, VOLUME 3, ISSUE 2 https://doi.org/10.61511/ajcsee.v3i2.2026.2460


https://doi.org/10.61511/ajcsee.v3i2.2026.2460

Libastari & Ziqri (2026) 141

system. The FGDs also discussed potential collaborations with industry, such as providing
training content or updated technical materials relevant to curriculum needs.

Fourth, a literature review was conducted to obtain a theoretical and empirical basis
for Knowledge Management System development, LMS effectiveness, and digital education
practices. The literature analyzed included international journals, research reports, LMS
development standards, and technical documentation. This literature analysis serves as a
conceptual foundation that strengthens the argument regarding the urgency of developing
a web-based platform like U-NeedKC. Through this literature review, this study confirms
that the integration of digital repositories, discussion forums, and self-paced learning
systems has been proven to improve digital literacy and conceptual understanding of
students in various educational institutions. By combining these four data collection
methods, this study yielded a comprehensive picture of the evolving academic needs and
digital culture. This data provided a solid foundation for formulating the design and key
features of U-NeedKC.

2.3 Data analysis

Data obtained through observation, interviews, focus group discussions (FGDs), and
literature review were processed using a qualitative analysis approach. This analysis was
conducted to identify patterns, categorize information, and formulate interpretations that
could be used as a basis for developing the platform design. Three main steps were taken:
data reduction, data classification, and data presentation.

The first stage is data reduction, a selection process aimed at filtering important
information from all the raw data collected. At this stage, researchers separate data relevant
to the research objectives and eliminate information that does not contribute to system
development. For example, student complaints regarding assignment load were not
recorded because they were not directly related to digital needs, while findings regarding
difficulties accessing the LMS, limited digital resources, and the need for discussion forums
were recorded in detail. Data reduction was carried out systematically to maintain the
research's focus.

The second stage is data classification. The filtered data is then organized into main
themes discovered through analysis. Three thematic categories emerged in this study. First,
the feature requirements category , which relates to user needs for specific features such as
document storage space, interaction forums, course systems, and workshops. Second, the
digital literacy constraints category , which contains findings regarding students' low digital
academic writing skills, difficulties using the LMS, and limited device usage patterns on
mobile phones. Third, the system development priorities category , which includes
recommendations from focus group discussions and interviews regarding features that
should be developed first based on the urgency and frequency of user needs.

The third stage is data presentation, which presents the analysis results in narrative
form, thematic diagrams, and supporting tables. Data presentation is intended to facilitate
interpretation and ensure that the analysis findings are fully understood by the reader. A
relationship diagram between variables, for example, is used to demonstrate the
relationship between digital literacy barriers and the need for a discussion forum. The
interview findings table presents a summary of respondents' answers regarding the most
needed features. This presentation emphasizes that the analyzed data is not simply a
collection of information but has been processed into a strong argumentative basis for
designing the U-NeedKC platform.

2.4 Prototype development

The development of the Knowledge Center within the Building Engineering Education
program was carried out through several integrated processes to ensure the platform
effectively meets user needs. This development process included the design and
implementation of key features, including courses, archives, and workshops. The product
development stages are as follows:
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2.4.1 Course feature development

The Course feature is designed as an online learning space that provides learning
materials related to Building Engineering Education. The first stage of development is
material identification, where researchers collect teaching materials from lecturers,
including lecture slides, practical modules, construction standards, and other references.
The second stage is content preparation, which includes compiling the materials in an easy-
to-understand format, such as theory summaries, structural illustrations, engineering
diagrams, and demonstration videos. This effort is made to ensure that the materials are
not only informative but also visually appealing. The third stage is platform integration,
which involves inserting the content into the selected web-based LMS. This integration
allows flexible access to the materials, including download and preview features, so
students can study anytime, from their laptops or mobile phones.

2.4.2  Archive feature development

The Archives feature serves as a digital repository providing academic documents such
as research journals, project reports, student theses, and scientific articles. Its development
begins with a document collection process, which involves selecting credible document
sources, including research findings from lecturers and students. Content is then organized
by grouping documents into categories such as building structures, construction
management, building materials, and engineering drawings. This grouping aims to make it
easier for users to find references through quick searches. The final stage is storage and
access, which ensures documents are securely stored in cloud storage and accessible only
to authorized users. The access system is built with file security in mind to prevent
copyright infringement.

2.4.3  Workshop feature development

The Workshop feature is designed to support training and seminar activities for
students and the general public. The development process includes workshop planning,
which involves identifying relevant topics such as civil engineering software training,
seminars on the latest construction technologies, and scientific writing workshops. Next
comes content creation, including presentation materials, training modules, and video
tutorials to support the workshop activities. The final stage is participant registration and
management, which allows users to register online and manage attendance data,
certificates, and participant feedback through an integrated system. Overall, these three
features are fundamental in supporting U-NeedKC's function as a comprehensive digital
knowledge center.

2.5 Validation and evaluation

Prototype validation and evaluation were conducted in two main stages: alpha testing
and beta testing. These tests aimed to ensure that the conceptual design and user interface
met standards for functionality, usability, and academic requirements. The first stage, alpha
testing, was conducted through an expert review involving lecturers, educational
technology practitioners, and information systems developers. The experts were asked to
assess the relevance of the design, the logical structure of the platform, the consistency of
navigation, and the quality of the content. They provided feedback on page layout, icon
usage, clarity of instructions, and completeness of features. Alpha testing helped identify
design issues early so that improvements could be made before the system was tested by
live users.

AJCSEE. 2026, VOLUME 3, ISSUE 2 https://doi.org/10.61511/ajcsee.v3i2.2026.2460


https://doi.org/10.61511/ajcsee.v3i2.2026.2460

Libastari & Ziqri (2026) 143

= =
&

Fig. 2. U-NeedKC website creation implementation stage flowchart

The second phase, beta testing, involved students and lecturers as real users to assess
the interface's effectiveness and ease of access. Users were asked to try out all features, such
as accessing courses, downloading archived documents, attending workshops, and
providing feedback on their user experience. Aspects evaluated included system response
time, suitability of features to user needs, content readability, and potential technical
challenges. Beta testing results were used to refine the final design before full-scale
implementation. Through these two testing phases, the U-NeedKC prototype was gradually
refined to achieve the desired quality standards. Systematic evaluation ensured that the
platform was not only functional, but also relevant, easy to use, and capable of supporting
academic needs within the environment. A flowchart illustrating the U-NeedKC
development procedure is presented in Fig. 2.

3. Results and Discussion

3.1 User needs analysis

User needs analysis was conducted through observation, in-depth interviews, and
focus group discussions involving students and lecturers of the Building Engineering
Education Study Program. The data collection results indicate that there are various
fundamental problems related to access to academic information, digital literacy, and a lack
of knowledge sharing culture in the academic environment. Students reported difficulties
in finding academic documents, course materials, final project reports, and relevant digital
reference sources to support the learning process. Although this study has provided a
Learning Management System (LMS) and E-Library as digital tools, their utilization is
considered not optimal in supporting collaborative academic interactions.

This condition aligns with previous findings showing that LMS effectiveness depends
on users' ability to independently access, understand, and organize digital information
(Herniawati et al., 2025). The impact of limited digital literacy results in students being less
able to utilize LMS features optimally to increase learning engagement (Fernandez et al,,
2023). This barrier is also evident in the context of vocational education, where the use of
digital technology should be able to strengthen the learning of technical competencies and
practical skills (Antonietti et al., 2022; Tan et al.,, 2021).
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Official data from the one of the University Public Service Institute (PTB) shows that
more than 15,000 student accounts and 500 lecturer accounts are active on the LMS,
supporting nearly 2,000 online classes, 62,656 discussion posts, and 191,468 exam items
accessed over the past year. While these figures are quite high, the intensity of LMS
utilization as a center for academic collaboration and a knowledge repository has not yet
been fully achieved. This finding is supported by research by Munisamy et al. (2025), which
identified that e-learning governance in higher education often faces obstacles related to
system integration, user training, and infrastructure quality.

At the studentlevel, interviews revealed that most users only utilize LMS for three basic
activities: downloading course materials, taking quizzes, and uploading assignments.
Higher-level interactions such as academic discussions, sharing references, collaborative
writing, and integrating digital knowledge sources remain very limited. This fact is
reinforced by the findings of Suciati et al. (2014) who stated that reading interest and access
to digital libraries among Indonesian students tend to be low, influenced by a lack of
information literacy and minimal awareness of the importance of knowledge management
in the academic process.

Technical barriers also contribute significantly to the low utilization of LMSs and digital
repositories. Many students rely on low-capacity devices, particularly smartphones, with
limited storage and less-than-ideal performance. Internet access is often volatile, especially
for students living outside urban areas. This hinders their ability to access instructional
videos, digital scientific journals, and interactive modules. Afifa & Astuti (2024) noted that
video-based media is often underutilized by structural engineering students due to limited
device and network access.

Furthermore, user needs also include a broader knowledge-sharing space, beyond
simply document collection. Students expressed the need for an integrated platform that
would allow them to conduct academic discussions, publish ideas or simple scientific
papers, and access thematically curated learning materials. Lecturers also emphasized the
need for a system capable of supporting professional development activities, such as
workshops, internal seminars, and interactive forums with industry practitioners.

In this context, the development of the U-NeedKC platform is highly relevant. As a
website-based Knowledge Center, U-NeedKC offers a more comprehensive approach than
conventional LMSs. Features such as digital archives, discussion forums, workshops, point
systems, and structured online courses can address these needs. This aligns with the
concept of a Knowledge Management System (KMS), which integrates the creation, storage,
distribution, and utilization of knowledge in educational settings (Kruesi et al., 2020; Zamiri
& Esmaeili, 2024; Utami, 2023; Suryani et al., 2021). KMS has proven effective in improving
the performance of educational organizations when collaboration features are supported
by a standardized and user-friendly system.

The literature also notes that digital repositories help students improve their
information literacy skills and expand access to scientific sources (Sheikh et al., 2025;
Oseghale, 2023). Meanwhile, knowledge sharing practices can improve the quality of
academic discussions, develop critical thinking skills, and strengthen relationships between
students and lecturers (Wulandari et al., 2020; Salem & Arkiang, 2020).

In the national context, Indonesia still ranks in the moderate digital literacy index, at
around 62%, lower than the ASEAN average of 70% (Sindonews, 2024). This indicates that
students need a digital environment that supports improved information literacy,
technology literacy, communication literacy, and data literacy. U-NeedKC is expected to
catalyze this digital competency improvement through interactive features that emphasize
independent and collaborative learning.

By referring to user needs, digital literacy challenges, and technological limitations, the
direction of U-NeedKC development becomes increasingly clear: providing an integrated
platform that can bridge the technology and knowledge gap, improve academic culture, and
open up space for cross-disciplinary collaboration in the digital ecosystem.
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3.2 U-NeedKC design outcomes

The design phase resulted in the conceptual framework of U-NeedKC, which serves
as a web-based Knowledge Center platform. This framework was designed based on the 4D
model in the Define and Design phase, with a focus on integrating key features that support
vocational learning activities, scientific repositories, knowledge management, and academic
collaboration. This design follows the principles of User Experience (UX) and Human-
Centered Design, ensuring all features are easily accessible, intuitive, and aligned with the
needs of diverse users, both students and lecturers. This feature provides organized online
and hybrid learning modules per course. Each module can contain materials in the form of
PDFs, videos, construction simulations, and interactive exercises. This learning approach
has been proven to increase student engagement (Fernandez et al., 2023; Herniawati et al,,
2025). The module system allows students to learn flexibly at their own pace.
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The archive serves as a digital repository for storing academic documents such as
student papers, lab reports, research proposals, scientific articles, and final assignments.
This system adopts the knowledge repository concept as explained by Sheikh et al. (2025).
The existence of a digital repository makes it easier for students to find references and
simultaneously fosters a culture of scientific publication.
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Fig. 4. Archive feature
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Workshops are designed to be hubs for competency development. Activities such as
construction software training, academic writing, BIM, and collaboration workshops can be
accommodated within this feature (Wang et al., 2023). Research by Linzalone et al. (2020)
and Vyas (2024) confirms that digital transformation in higher education requires ongoing
training support for effective technology adaptation.
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Forums provide a space for interaction between students, lecturers, and industry
practitioners. This function supports the knowledge sharing process, as explained by
Wulandari et al. (2020). Academic discussions can improve students' critical thinking skills,
creativity, and communication abilities.
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Fig. 6. Discussion forum feature

The points system encourages active user engagement. Students earn points for each
contribution they make, such as uploading mini-articles, responding to discussions,
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publishing summaries, or uploading academic work to the Archive. This approach has been
shown to be effective in increasing motivation in digital-based learning (Haikal et al., 2025;
Vitriani et al,, 2023). The U-NeedKC design framework integrates these five features in an
organized manner. An effective information retrieval model (Jaya & Ayub, 2021) is
implemented to ensure fast and accurate document and material searches. Furthermore,
the interface is designed to be responsive to mobile devices, given that most students access
the LMS via mobile phones (Ramadhan et al., 2024).
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& Signout EXCHANGE

© Help

Fig. 7. Point system

3.3 Relevance to building engineering education

The development of U-NeedKC is highly relevant to the needs in addressing global
challenges, particularly within the context of Industry 5.0. The program is required to
produce graduates who master theoretical and practical construction competencies, while
also adapting to digital technologies, multidisciplinary collaboration, and the integration of
technological and human values. U-NeedKC supports this goal by providing a digital
ecosystem that enhances learning interactivity, flexibility, and collaboration. Courses enable
access to online or hybrid materials anywhere and anytime, while Archive serves as a
scientific repository fostering academic literacy.

The relevance is further strengthened through the connection between academia and
industry facilitated by Workshop and Discussion Forum, enabling interaction with
practitioners and building essential 21st-century skills such as digital literacy,
communication, critical thinking, and cross-disciplinary collaboration. Additionally,
integration with LMS supports efforts toward digital-based education and national policy
directions promoting innovation in higher education. Therefore, U-NeedKC represents a
strategic transformation tool that enhances graduate quality, strengthens writing and
knowledge-sharing culture, and supports national infrastructure development through
academic contribution.

3.4 Implications and research limitations
The development of U-NeedKC has strategic implications for enhancing academic

literacy and fostering a culture of collaboration within the Building Engineering Education
Study Program. By integrating a digital repository, points system, discussion forums, and
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workshop spaces, this platform has the potential to foster a more interactive and
participatory learning ecosystem. Previous studies have confirmed that the use of
structured educational technology can enhance a culture of sharing, enhance learning
motivation, and enhance students' digital competencies (Kruesi et al., 2020; Suryani et al,,
2021; Zamiri & Esmaeili, 2024; Kruesi et al., 2020). Furthermore, U-NeedKC is designed to
facilitate collaboration between academics and the construction industry through thematic
forums and project-based activities relevant to the needs of the workplace. This platform
serves as a sustainable platform for integrating academic and professional insights.

However, this study has several limitations. First, the development of U-NeedKC has not
yet entered the alpha and beta testing phase, so the effectiveness of the design, feature
functionality, and the quality of the user experience cannot be empirically measured. The
resulting design is still in the conceptual framework stage, so it cannot be operationally
evaluated for usability, accessibility, or its impact on the learning process. Second, the
limitations of empirical data arise because the needs analysis is based only on small-scale
observations and interviews, so its validity still needs to be strengthened through
quantitative surveys and data collection from a broader user group. Third, the success of the
platform is highly dependent on digital infrastructure conditions such as internet stability,
device availability, and institutional support for system maintenance, which remain
common challenges in Indonesian universities. Finally, the academic culture of engineering
students, who tend to be less accustomed to scientific writing and sharing digital knowledge,
presents a particular obstacle. This requires additional strategies such as digital literacy
programs, academic writing training, project-based workshops, and departmental policies
that encourage student scientific publications to ensure optimal use of the platform.

3.5 Recommendations for U-NeedKC development

Recommendations for the next phase of U-NeedKC development focus on the next steps
from the Develop and Disseminate phases in the 4D model. In the Develop phase, a
functional prototype needs to be implemented immediately by integrating key features such
as Courses, Archives, Forums, Workshops, and the Points System into a responsive web
platform that is easily accessible to users on various devices. Once the prototype is complete,
an alpha trial should be conducted with lecturers and students to evaluate the quality of the
interface, navigation flow, and technical functionality in depth. This stage is then followed
by a beta trial involving a wider user base, including industry partners, so that the platform
can be tested in a more realistic and varied usage context.

Content feature development is also a key recommendation. The platform needs to be
enhanced with e-modules, video tutorials, interactive construction simulations, and an Al-
based content recommendation system that can facilitate users in finding relevant academic
references (Sungkar et al, 2023; Yandra & Sari, 2020). In terms of infrastructure, cloud
storage integration is needed to ensure security, scalability, and ease of managing large
amounts of academic documents. Furthermore, establishing a platform management team
is crucial to ensure technical maintenance, content curation, user management, and ongoing
feature updates. The development phase needs to be complemented by a data-driven
evaluation mechanism through usage analytics to monitor user behavior, identify the most
frequently used features, and determine the direction of ongoing development based on
actual needs. By implementing these recommendations, U-NeedKC is expected to develop
into a comprehensive and sustainable digital ecosystem that supports the transformation of
learning in the field of building engineering and contributes to the development of student
competencies in the Industry 5.0 era (Supriya et al., 2024).

4. Conclusions
Based on the findings of this study, it can be concluded that the need for an integrated

digital platform in the Building Engineering Education Study Program (PTB) at Jakarta State
University has become an academic urgency that cannot be postponed. The low culture of
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scientific writing, limited space for knowledge sharing, and minimal access to curated
academic repositories indicate that the existing digital ecosystem does not fully support the
comprehensive development of student competencies. Although this study already has an
LMS and E-Library, their utilization is not optimal because the available features are still
limited to providing materials and uploading assignments, thus insufficient to build a
culture of discussion, collaboration, and sustainable knowledge production. This condition
has an impact on student learning patterns that tend to be passive and consumptive towards
information, and lack a platform to develop reflective and analytical skills that are essential
in vocational education. In response to these various limitations, the development of the U-
NeedKC (University Knowledge Center) concept emerged as a strategic innovation designed
to strengthen PTB's digital capacity. This platform consists of five main features Courses,
Archives, Workshops, Discussion Forums, and a Point System which function as a unified
ecosystem to support independent learning, academic collaboration, and the improvement
of digital literacy. Each feature is designed to address various vocational learning needs,
such as providing academic references, enhancing 21st-century skills, and facilitating
scientific interactions that have not been adequately facilitated through existing digital
platforms.

However, this research has only reached the Design stage in the 4D development
model, so the U-NeedKC platform is only available in the form of a conceptual design and
has not yet been realized as an operational website. Therefore, further research at the
Develop and Disseminate stages is crucial to ensure that the feature design can be
implemented effectively in a real-world context. The development stage includes
prototyping, user testing, content validation, and refining the interaction flow to ensure it
meets the needs of students and lecturers. Furthermore, the successful implementation of
U-NeedKC also depends heavily on institutional support, particularly through integration
with the LMS and E-Library, the provision of reliable server infrastructure, and intensive
training for users to be able to utilize the platform optimally. Strengthening digital culture
and the active contribution of the academic community are also key factors in ensuring the
platform's sustainability. If institutional support, technical readiness, and user participation
can work in harmony, U-NeedKC has the potential to become a catalyst for the
transformation of vocational learning relevant to the demands of the Industry 5.0 era. This
platform is not only expected to enrich students' learning experiences, but also strengthen
scientific culture, improve digital literacy skills, and support the creation of a collaborative,
adaptive, and highly competitive academic community within the environment.
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