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solve many problems when properly extracted by experts, known as data scientists. The

Accepted: 22 Feb 2025 collaboration of these data experts helps capture and share expertise, experiences, ideas and its
crucial for the improvement and problem solving. The sharing of data and information must be
balanced and controlled to maximize its effectiveness and creating an infrastructure to distribute
high-performance, discovered knowledge across a geographically diverse community is
essential. This study developed a website as a platform for sharing big data within the data
scientist’s community, using the Technology Acceptance theoretical model to focus on its
usefulness and ease of use. The website, named the Expert Community website, was reviewed by
two experts and launched for three months. A survey was designed based on the System Usability
Scale, a reliable tool for measuring usability, distributed between 25 users for a usability test and
to assess the website's applicability. Based on expert reviews and usability test results, the
website was found to be effective in facilitating knowledge sharing within the data scientist’s
community.
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INTRODUCTION

Big data has emerged as a critical asset for organizations seeking to enhance their decision-making processes, service
delivery, and operational efficiency. To fully harness its value, it's essential to merge data from a wide range of
sources, which requires cooperation and resource-sharing between companies and institutions to strengthen their
analytical capabilities. When there is a strong, interactive relationship among users, whether individuals or
organizations, data flows freely between them, these users can be recognized as forming a Big Data Community [1].

Users play a crucial role in big data systems, as their behavior directly influences both the generation and utilization
of big data [2]. [3] emphasized that users’ or community members’ behavioral expectations shape various analytical
aspects of knowledge-sharing services. These include attributes such as the satisfaction derived from helping others,
as well as the intentions and reliability levels of participants in sharing knowledge [4]. However, within Big Data
Communities, the high speed at which data is produced poses challenges in standardizing workflows and integrating
data usage effectively [5]. In such complex scenarios, data scientists are responsible for managing these challenges
by organizing large volumes of unstructured data and enabling meaningful analysis [6]. Their role involves
uncovering insights to meet specific needs and solve defined problems. Much of the current research in big data and
data science has concentrated on areas like data mining, statistics, and ontologies, which offer powerful tools for
leveraging big data. Nonetheless, many of these fields primarily emphasize knowledge discovery, and there is no
universal “discovery engine” capable of automatically identifying and extracting all types of information [7].
Moreover, redundancy is a common issue, often leading to wasted time and resources in the chaotic process of
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organizing diverse knowledge. Therefore, establishing a collaborative platform that encourages experts to share their
insights, expertise, and tools is essential for effective knowledge management in big data environments.

This study identified the gaps and key factors influencing knowledge-sharing platforms for data scientists to exchange
insights and collaborate. Based on these findings, along with the Technology Acceptance Model discussed in the
Literature Review section, a website was designed and launched for a period of three months. The platform was
evaluated through expert reviews and the System Usability Scale. The results and analysis of this evaluation were
presented in the Results and Discussion sections.

LITERATURE REVIEW
Research Background:

Big Data refers to massive amounts of information that can be either organized (structured) or disorganized
(unstructured), and it can be generated by users, devices, or systems. Structured data follows defined formats, making
it easily understood by systems and typically stored in locations like databases. In contrast, unstructured data
encompasses content such as websites, blogs, news media, social networks, text repositories like academic papers or
internal documents, as well as emails, images, videos, and other forms of content created by users [8].

According to the Oxford Dictionary, a community is defined as a social group, small or large, that shares common
interests or characteristics. A community-based approach plays an important role in knowledge sharing, as it enables
the informal exchange of expertise and experience among community members [3]. Online communities, in
particular, promote social capital, foster mutual trust, and offer social support, as users interact and connect through
digital platforms [9]. These communities often form around shared interests, with members united by mutual respect
for those interests. Building on this concept, Big Data Communities (BDC) are described as networks of individuals
and organizations, ranging from decision-makers and service providers to social media users, who are connected
globally and exchange vast and diverse knowledge. Participants come from various sectors, including healthcare,
business, government, science, education, and social media, engaging in dialogue, collaboration, and knowledge-
sharing to enhance decision-making, services, and innovation.

Knowledge management centers on handling knowledge as actionable information, encompassing its creation or
acquisition, storage, dissemination, and practical use [10]. At its core, it aims to deliver accurate and relevant
knowledge from dependable sources to the right users at the right time. Typically, users engage in knowledge sharing
when they are trying to solve problems, explore specific topics, or provide feedback on others’ perspectives. According
to [11], knowledge sharing is a process that involves learning from the experiences of others. As [12] explains, this
process includes both the transfer and receipt of knowledge.

Knowledge transfer refers to the dissemination of an individual's ideas, methods, or expertise, while knowledge
receiving involves acquiring that information from others [13]. As such, knowledge sharing can be understood as the
exchange of community-relevant ideas, suggestions, and expertise among individuals [14]. To assess the current state
of knowledge sharing, it is essential to explore the factors that influence and encourage users to share their
knowledge. These influencing elements can be grouped into three main categories: behavioral, environmental, and
technical factors, which align with users who generate big data, organizations that establish structural rules, and the
information and communication technologies (ICT) that support these interactions.

1) Behavioral: These involve personal traits and motivations, such as the satisfaction individuals derive from helping
others without expecting anything in return, and the reciprocal nature of benefit-sharing and mutual support [3].
They also include the trust among community members, encompassing beliefs in good intentions, competence,
reliability, and benevolence [4]. Furthermore, this category emphasizes treating colleagues as peers and maintaining
mutual trust and respect [3].

2) Environmental: These refer to organizational structures and dynamics, including formalization (the degree to
which tasks are governed by formal rules and procedures), complexity (how specialized and segmented tasks are
within a job), and centralization (the distribution of decision-making authority) [3] [15]. Additionally, motivation,
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defined as the internal drive to share knowledge with co-workers, plays a crucial role in how effectively knowledge is
shared within an organization [16].

3) Technical: This category includes the level of trust team members have in each other's expertise and the
effectiveness of communication within the team. It also considers how timely and relevant the information exchanged
is in relation to specific development tasks [17].

These combined factors help shape a knowledge-sharing environment where individuals, organizations, and
technology work together to facilitate the flow and application of big data knowledge.

Technology Acceptance Model:

The Technology Acceptance Model (TAM) is an information systems theory that explains how and why users adopt
and utilize technology. According to the model, two key factors influence a user's acceptance of a technological
system: perceived usefulness and perceived ease of use [18]. [19] defined perceived usefulness as the extent to which
a user believes that a particular system can improve their job performance. It described perceived ease of use as the
degree to which a user believes that using the system requires minimal effort. Essentially, when a technology is user-
friendly, it lowers the barriers to adoption. Conversely, if the system is difficult to navigate or understand, users are
less likely to develop a positive attitude toward it, often rejecting it due to its complexity.

Gap Analysis:

The characteristics of data in BDC, whether small or large, create significant challenges in accessing, managing, and
governing data, especially when sharing it between members. Data warehouses, which store vast amounts of sensitive
information such as financial transactions, product details, medical procedures, insurance claims, research findings,
and personal data, face these challenges as well. Organizations must ensure their privacy and security infrastructure,
allowing employees to access only the relevant data for their department [20]. Data sharing must be carefully
balanced and controlled to maximize its benefits, as large-scale datasets require organizations to efficiently share and
integrate crucial information while maintaining strong ties with business partners [21].

The problem arises when the volume of accumulated data becomes so vast that identifying the most valuable
information becomes increasingly difficult. Organizations are often limited to working with subsets of data and
performing basic analyses due to the overwhelming size of the data, which can exceed the capacity of their processing
systems [22]. The sheer volume of data necessitates stronger security measures for sharing, as failure to do so can
expose big data to risks and threats, including network security breaches [23]. Additionally, processing large numbers
of metadata records and datasets to meet the needs of many users is challenging, as is managing the flow of highly
diverse data models, encoding formats, and access service interfaces [24].

The interconnection and interrelationship of massive datasets from various sources complicate their real-time
analysis, management, and sharing [25]. Security issues also arise when sensitive data is transmitted from a local
server to a big data platform, and there are concerns regarding the secure computation, storage, and eventual
destruction of this data [26]. The reliability of data poses another challenge, as decisions based on unreliable or
unrepresentative data are less valuable. [27] emphasized the need for data to be valid, of sufficient quality, and
suitable for purposes such as decision-making. Given the complexity and volume of data, it is critical to ensure that
datasets are comparable when merged, to maintain accuracy and usefulness [28]. Table 1 summarizes the key
challenges of managing knowledge within the BDC.

Table 1. Knowledge sharing challenges among big data community

References Accessibility Reliability validity security privacy
[20] X X X X
[21] X X
[22] X X
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References Accessibility Reliability | wvalidity security privacy

[23] X X
[25] X X
[26] X X X
[28] X X X
[27] X X X

Total 6 4 4 3

Big data, collected by various devices around the world and stored across different regions, requires a highly
decentralized cyber-infrastructure for efficient processing and sharing. This infrastructure must support rapid
advancements in internet and communication technologies, enabling a range of applications and facilitating the use
of globally distributed digital resources. It also plays a critical role in data acquisition, storage, management,
integration, processing, and utilization, allowing researchers to conduct reliable investigations. According to the
findings presented in Table I, data reliability is the most crucial concern for many researchers, highlighting the
importance of a dependable infrastructure. Furthermore, other factors such as accessibility, validity, and security
further emphasize the undeniable need for a reliable and effective knowledge sharing platform.

Knowledge sharing within a BDC involves the collaboration of community members, including individual users and
organizations, alongside the technical aspects that support the sharing process. To facilitate effective knowledge
sharing, it is essential to improve the accessibility, reliability, validity, security, and privacy of the shared information.
As previously noted, various factors influence knowledge sharing, which can be categorized into three areas: user
behavior, environmental or organizational context, and technical aspects. Each of these factors directly affects the
effectiveness of knowledge sharing.

RESEARCH METHODOLOGY

Based on Factors list in the Gap Analysis session the research website, called the "Expert Community," was created
as a communication platform to facilitate knowledge sharing among members of the big data community. The design
of the website was based on the Technology Acceptance Model (TAM), which emphasizes the perceived usefulness
and ease of use. The goal was to create a functional website for knowledge experts within the BDC, following a five-
step process outlined by [29] and [30].

In the first step, the website's goal was defined. According to [30], identifying and understanding the target user is
crucial to determining the website’s objectives. In this case, the users are knowledge experts and members of the big
data community, and the platform is designed to enable them to exchange and share knowledge.

The second step involved selecting the appropriate programming languages and technologies to support the platform.
The website was developed using JavaScript, HTML (Hypertext Markup Language), and CSS (Cascading Style
Sheets) for the user interface, ASP.net for backend development, and SQL Server for the database. Both the user
interface and backend development were designed to integrate the website's content effectively.

The website was tested to ensure a smooth user experience and to identify and resolve any potential browsing issues.
It was reviewed by two experts, one from industry and one from academia, to evaluate its features. The academic
review focused on the literature and research-based factors outlined in the study. Both experts agreed that the website
successfully addressed all research objectives, though they noted its potential for further enhancement to support
global use. Additionally, they recommended using the System Usability Scale (SUS) to assess the site's usability.

After the website was launched, it was closely monitored for three months to collect user feedback and assess how
well it aligned with the research objectives. A total of 25 participants created profiles and interacted with the research
website, and they were asked to complete a questionnaire to share and evaluate their experience with the Expert
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Community website. However, only 11 participants responded to the survey, and their feedback is presented in the
following section.

RESULTS

The Expert Community website was created to offer a platform where experts can exchange knowledge. Users are
required to create a profile and provide personal information, such as their name and date of birth. For privacy and
comfort, users have the option to make this personal information invisible or hidden. Additionally, members must
specify their area of expertise, which helps facilitate easier communication based on their experiences.

After logging into the Expert Community website, experts have the option to engage in general discussions with all
users or select a specific topic-based chat room for more focused conversations. This feature enhances the platform's
ability to facilitate knowledge sharing among members by providing spaces tailored to various areas of expertise and
interest.

To illustrate the interactions between users and the Expert Community system, a use case diagram has been
developed. This diagram, presented in Figure 1, outlines the scenarios in which members engage with the system.
The system offers seven core services aligned with its primary objective: providing a functional communication
platform for experts. These services facilitate seamless knowledge exchange and collaboration among users.

Login and Logout

Create Profile

Ask or Answer in
General Discussion

Ask or Answer in
Field Discussion

User Search Expert

Privet Massage to
Expert

Figure 1. Use case diagram for user interaction

The system architecture of the Expert Community is structured into three layers, as shown in Figure 2. The top layer,
known as the presentation layer, serves as the user interface of the web application and allows users to access the
second layer through web browsers. The application layer handles core services like login and search, and includes
application programming interfaces (APIs), which enable communication between different software applications.
An entity framework links the second and third layers, offering an automated way to manage data storage and
retrieval. The final layer, called the data layer, consists of databases used for storing and accessing information.
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The Expert Community website was shared with 25 big data users, inviting them to explore and exchange knowledge.
These users were also given a usability questionnaire; however, only eleven participants completed and returned the
survey. The responses were analyzed based on the demographics of the participants and their levels of agreement
with various usability statements.

User Interface
: ASP.Net
: JavaScri
Presentation Layer \'-’_Veb_ pt & MVC
Applications
HTML C88

Application Layer Services and
APIs

- Entity Pramework’/\_‘\‘

Data Layer SQL Server

Figure 2. System architecture of expert community website

After exploring the Expert Community website, survey participants responded to questions assessing the site’s
usability. Among the eleven respondents, the majority were male (63.64%), while females made up 36.36%. Most
participants fell within the age ranges of 31—40 and 41—50, each representing 36.36% of the total. Additionally, over
half of the respondents identified as experts in communication platforms, and none reported having low proficiency
with communication applications.

Participants were also asked about their interest in various topic-based chat rooms and could select multiple options.
A total of 25 responses were recorded. The most popular choice was the "General Discussion" room, selected by 50%
of respondents. "Machine Learning" followed with 20%, while "Information Systems" and "Software Development"
each received 10%. The least popular topics were "Business Management" and "Network Security," each garnering
5% of the responses.

The study employed the System Usability Scale (SUS), a well-established tool developed by [31], to assess the usability
of the prototype. SUS was chosen because it is simple to administer and proven to be reliable, even with a small
sample size.

The scale consists of 10 items, where odd-numbered questions highlight positive aspects of usability and even-
numbered ones address negative aspects. The responses from the eleven participants were analyzed, and individual
SUS scores were calculated for each respondent, as shown in Table 2.

According to [31] guidelines for interpreting SUS scores, a score above 68 is considered above average, while a score
below 68 is considered below average. Specifically, scores over 80.3 indicate excellent usability, whereas scores under
51 reflect poor usability. Additional categories include: 68 to 80.3 for good usability, exactly 68 as acceptable or
"okay," and 51 to 68 as poor usability.
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Table 2. Summary system usability scale for 11 respondents

Respondents SUS Scores
R1 87.5
R2 85
R3 87.5
R4 87.5
R5 8o
R6 92.5
R7y 92.5
RS8 82.5
Ro 72.5

R10 87.5
Ri11 90

As shown in Table 2, 9 out of 11 respondents rated the site as having excellent usability, while the remaining 2 rated
it as good. These results indicate that the Expert Community website met a satisfactory level of usability for the
purposes of this research.

Table 3 shows that the odd-numbered questions (1, 3, 5, 7, and 9), which highlight the positive aspects of the system,
have mean scores between 4 and 5. This indicates that participants generally agreed or strongly agreed with these
statements. In contrast, the even-numbered questions (2, 4, 6, 8, and 10), which focus on the system’s negative
features, have mean scores between 1 and 2. This suggests that respondents mostly disagreed or strongly disagreed
with the negative statements, further supporting the system’s positive usability perception.

Table 3. Descriptive statistics of usability test survey

Items N Minimum Maximum Mean Std. Deviation
Q1 11 4.00 5.00 4.1818 .40452
Q2 11 1.00 2.00 1.6364 .50452
Q3 11 4.00 5.00 4.5455 .52223
Q4 11 1.00 3.00 1.6364 .67420
Q5 11 3.00 5.00 4.2727 .64667
Q6 11 1.00 2.00 1.5455 .52223
Q7 11 4.00 5.00 4.5455 .52223
Q8 11 1.00 2.00 1.4545 .52223
Qo 11 4.00 5.00 4.7273 .46710

Q10 11 1.00 2.00 1.6364 .50452
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DISCUSSION

The research listed the knowledge sharing factors among BDC and validated them by developing and testing of a
website, using the System Usability Scale (SUS) as the evaluation method. The SUS questionnaire consists of 10 items,
and recent studies have shown that it provides a comprehensive measure of overall system satisfaction. It also allows
for analysis of two sub-scales: learnability (based on items 4, 7, and 10) and usability (based on the remaining seven
items). Figure 3 presents the participants' responses to the questionnaire, which are analyzed in the following section.

12

10

0 I I l I I I I I I
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

m Strongly Disagree Disagree Slightly agree m Agree Strongly Agree

(o)}

IS

N

Figure 3. Respondents feedback results on prototype

Item Q1 in Figure 3 corresponds to the statement, “I think that I would like to use the Expert Community website
frequently.” Nine respondents strongly agreed with this, indicating a high level of user interest. This item also aligns
with the concept user behavioral interest, which reflects the volume of user activity within the community.

Item Q2 relates to the statement, “I found the Expert Community website unnecessarily complex.” A total of 63.63%
of respondents disagreed, while four participants strongly disagreed, suggesting that most users did not find the
system overly complicated.

Item Q3, “I thought the Expert Community website was easy to use,” received 45.45% agreement and 54.54% strong
agreement, indicating that all respondents found the website user-friendly.

Item Q4 corresponds to the statement, “I think that I would need the support of a technical person to be able to use
the Expert Community website.” Here, 45.45% of participants either disagreed or strongly disagreed, reinforcing the
idea that the system is intuitive and easy to learn without external assistance.

Item Q5 corresponds to the statement, “I found the various functions in the Expert Community website were well
integrated.” About 54.54% of respondents agreed, while 45.45% strongly agreed. One participant slightly agreed,
indicating that overall, users found the system well-integrated and functionally cohesive.

Item Q6 relates to the statement, “I thought there was too much inconsistency in the Expert Community website.”
All participants disagreed with this statement, suggesting that users perceived the website as consistent and coherent
in its design and functionality.

Item Q7 corresponds to the statement, “I would imagine that most people would learn to use the Expert Community
website very quickly,” which evaluates the system's learnability. The results showed that 54.54% of respondents
strongly agreed that the website is easy to learn and use, while the remaining participants agreed with this statement.
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Item Q8 relates to the question, “I found the Expert Community website very cumbersome to use,” which assesses
the system’s convenience. The majority of respondents disagreed or strongly disagreed with this statement, indicating
that they found the website easy to use and manageable.

Item Q9 refers to the statement, “I felt very confident using the Expert Community website.” A strong 72% of
participants strongly agreed with this, suggesting that users felt comfortable and confident while navigating the
Expert Community website.

Finally, item Q10 corresponds to the statement, “I needed to learn a lot of things before I could get going with the
Expert Community website.” A strong 63% of respondents strongly disagreed with this statement, indicating that
they found the website simple to use and did not require extensive learning to begin using it effectively.

CONCLUSION

This study listed several factors affect knowledge sharing among BDC and developed a website designed to serve as
a platform for knowledge sharing among the data science community, guided by the TAM with an emphasis on
perceived usefulness and ease of use. Named the Expert Community website, the platform was reviewed by two
experts and operated over a three-month period. A usability survey, based on the System Usability Scale, a trusted
tool for evaluating system usability, was distributed to 25 users to assess the platform's effectiveness and relevance.
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