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Abstract

Background: Amidst a rapidly evolving digital landscape that accelerates the flow of information, higher education institutions
face the unique challenge of managing vast and dynamic knowledge resources. This research delves into the motivations and
innovative solutions for developing Knowledge Management Systems (KMS), which is key to optimizing knowledge resource
utilization and enhancing academic collaboration.

Objective: This research provides a comprehensive mapping of problems and solutions for developing university knowledge
management systems based on previous research. Not only that, but the results of this study also suggest three future research
studies that can be adopted.

Methods: This study used the Kitchenham systematic literature review method. The author uses literature in the form of journals
and conference proceedings published from 2019 to 2023. Twenty-three articles were used for this study from 5 databases, such
as ACM, ProQuest, Scopus, Taylor & Francis, and IEEE Xplore.

Results: This study reveals research trends in knowledge management systems within higher education, examining aspects such
as country, data collection methods, research methodologies, and theoretical frameworks. The main problems motivating the
development of KMS are identified and categorized based on the people, process, and technology framework. In overcoming
these problems in the university business process, there are several alternative solutions, both in the form of requirements and
systems. Thus, the results of this study seek to provide guidelines for future research to adopt alternative solutions from this
research and develop KMS to provide new solutions.

Conclusion: This study advances knowledge about various trends, motivations, requirements, and system solutions to address
KMS problems in higher education. The authors' research results can add valuable insights to improve our understanding of the
development of KMS in universities in various countries. Future research can identify new potential in KMS in business
processes currently running in a university with appropriate methodologies.
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I. INTRODUCTION

There are various organizations under the auspices of higher education or universities, both student organizations
and organizations in the formal structure of the university. When carrying out business processes in an organization,
each member of the organization has specific knowledge in the area of responsibility. To keep this knowledge can be
shared in the organizational environment, knowledge management is needed with a system that can support these
activities. Knowledge management (KM) means knowledge management is an activity that maximizes scientific
resources [1]. The primary process carried out in KM is creating, capturing, correcting, storing, updating, and
disseminating knowledge in the organization [2]. The information system that implements the KM process is the
knowledge management system (KMS) [3]. This system is a forum for organizations to share knowledge within the
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organization's scope. Therefore, the organization needs a KMS to support the process of sharing knowledge with other
members.

The motivations for adopting knowledge management in higher education institutions stem from the need to
efficiently preserve and transfer knowledge to society, with a growing interest worldwide in strengthening knowledge
preservation strategies [4]. However, while technology transfer and knowledge sharing are recognized as critical
components of innovation in higher education, the practical implementation and integration of KMS to support these
processes remain underexplored [5]. There is a lack of comprehensive studies on the antecedents and effective
mechanisms for knowledge sharing within higher education project teams, highlighting a gap in understanding how
to leverage KMS to enhance team performance and reduce costs [6]. Furthermore, the applicability and impact of
specific technology and KM tools in improving knowledge sharing and the learning experience in higher education
have been insufficiently investigated, particularly in the context of developing countries [7]. The evolving nature of
KM processes in the era of Industry 4.0 presents an opportunity for higher education to adopt new methodologies and
tools. Yet, there is limited research on how these advancements can be effectively integrated into KMS for educational
organizations [7]. Lastly, the role of social media and other digital platforms in facilitating knowledge transfer and
supporting collaborative learning in higher education has been acknowledged. However, the development of
frameworks to effectively integrate these tools into KMS is still in its nascent stages [8].

Previous research has been conducted to identify the implementation of KMS in higher education. However, these
studies focused on the main problems, targeting one or two issues. Previous research focused more on benefits and
challenges [9], trends [10], gamification implementation [11], drivers of KMS adoption [12], and system integration
[13]. Another research identified the impact of cloud use integrated with KMS to support knowledge management in
higher education [9]. Other research summarises Information and Communication Technology (ICT) development
trends in KMS implementation in higher education in different regions [10]. A further study used gamification in
KMS to increase participation in research [11] and integrated KMS with e-learning systems for blended learning [13].
In addition, other studies have identified factors that influence people to adopt KMS in higher education to increase
effectiveness and productivity [12]. Therefore, this research seeks to discover the issues that motivate the development
of KMS in higher education and then map them to appropriate feature recommendations.

This systematic literature review explored various motivations, problems, and challenges encountered in developing
KMS in university organizations, guided by the People, Process, Technology (PPT) framework [14]. The PPT
framework is a holistic approach emphasizing the interdependence and alignment of three critical organizational
components: people, process, and technology. This framework ensures that technology implementation is effectively
integrated and supported by appropriate processes and human resources, enhancing organizational performance and
efficiency [15,16]. People refers to the individuals or teams involved who must have the necessary skills and
knowledge to utilize technology effectively [15]. Process encompasses the structured series of actions or steps to
achieve specific goals, ensuring consistency and optimization across various operations [15]. Technology includes the
tools, systems, and software that facilitate and streamline these processes [15].

The application of the PPT framework is crucial as it provides a comprehensive approach to addressing
organizational challenges and achieving strategic objectives [14]. Therefore, this study employs the PPT framework
to systematically map problems and solution requirements for developing a KMS in higher education. By mapping
based on people, process, and technology aspects, higher education institutions can ensure a balanced and synergistic
approach to change management and innovation. This alignment helps mitigate risks associated with technology
adoption, such as resistance to change or process inefficiencies [16]. Additionally, the framework helps identify gaps
and potential areas for improvement, thereby facilitating the development of a robust and effective KMS that aligns
with higher education goals and enhances overall performance.

This research aims to learn more about the development of KMS for organizations in universities in the future. The
research adopts the Kitchenham methodology as a guide for conducting a Systematic Literature Review (SLR) to
provide a comprehensive and in-depth overview of the existing literature, identify research gaps, and offer evidence
for best practices. The author will use this literature review in future research related to KMS development to overcome
problems in university organizational business processes. Therefore, the author needs a SLR to find various problems
and solutions implemented in developing KMS in previous research. Behind this application, of course, there are
various motivations, problems, and proposed solutions to problems encountered in developing KMS in universities.
These things need to be known further so that the development of KMS can be planned. Through this literature review,
subsequent research is expected to find out how the implementation of KMS is following existing problems in the
organization through proposed solutions that are right on target. This is the main reason for implementing SLR
regarding KMS, which has been developed in higher education organizations over the past five years. Therefore,
through the results of this SLR, researchers can find the best practices for solving organizational problems based on
previous research and the methodology used to develop KMS.
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II. LITERATURE REVIEW

A. Knowledge Management in Higher Education

Various types of KMS have been applied in organizations to share knowledge, especially those under the auspices
of higher education. These organizations include faculties, counseling institutions, research laboratories, and teaching
assistant institutions. Each of these organizations has different business processes. However, various challenges are
faced in carrying out these business processes. For example, counseling agencies in universities in the Philippines still
manually collect data on counseling students, so updating the data is difficult [17]. Then, there is still an effective way
to share knowledge related to practical teaching between university teachers. The goal is that knowledge related to
practicals is not lost and can be applied occasionally [18]. There needs to be a system to deal with the problem.

Most of the problems experienced by business processes in university organizations are creating, capturing,
correcting, storing, updating, and disseminating knowledge that is still done traditionally. The KMS is a solution to
overcome these challenges. According to the definition of KMS in the previous explanation, KMS can make sharing
knowledge more efficient through the systems that operate in it. Using KMS helps organizations correct existing errors
by evaluating old knowledge [19] and systematically identifying, using, and transmitting scientific information [20].
Therefore, many studies have examined the development of KMS to deal with challenges in organizational business
processes in universities.

B. People-process-technology (PPT) framework

The PPT framework was first developed by Schneier [14] as an extension of Leavitt's Diamond Model; the elements
in this model consist of people, structure, tasks, and technology. The model illustrates the interconnectedness between
essential organizational elements when facing a change. Schneier [14] developed the model by combining structure
and task elements into a new process element. Then, a new framework called people-process-technology was formed.
The framework emphasizes that the organization's balance of people, processes, and technology determines success
and efficiency in the organization's business processes when facing a change. The PPT framework is generally used
to investigate various organizational management issues, including implementing knowledge management. The PPT
framework has a theoretical foundation that helps investigate problems in implementing knowledge management in
organizations [14].

1) People

The people element refers to people who use KMS in organizations. In this use, people share knowledge based on
specific interests and beliefs. When people believe and are willing to share their knowledge, they can succeed in using
knowledge management in organizations [15,21]. Therefore, people have the most crucial role in knowledge
management [15].

2) Process

The process element refers to sharing knowledge and learning using knowledge management [21]. It takes
implementing infrastructure such as hardware, software, and networks to support the processes that occur using
knowledge management [22]. In higher education, knowledge management includes how organizations acquire,
create, and organize knowledge in higher education [15]. It aims to train the ability of members of educational
institutions so that they can achieve the desired business processes.

3) Technology

Technology refers to the efficiency of infrastructure that works on a KMS. A good infrastructure integrates scientific
information effectively and efficiently into the KMS [22]. Examples of technology elements include the
implementation of cloud computing in KMS, which is considered to make KMS more effective and efficient and can
reduce expenditure costs [23]. This shows that applying the proper infrastructure in the KMS affects its performance.

C. Related Secondary Studies

Secondary studies have also examined the implementation of KMS in higher education. Each of these studies
focuses on the goals and context set. Previous studies discussed the benefits and challenges of integrating KMS with
the cloud [9], identifying trends of ICT in KMS implementation [10], developing a gamification model for KMS [11],
finding factors that increase KMS adoption [12], also the integration process of KMS and e-learning system in higher
education [13]. The summary of the research is summarised in Table 1.

Noor et al. [9] discussed cloud-based KMS in Higher Education Institutions (HEIs) to identify the benefits and
challenges associated with these systems. By exploring previous literature, this research seeks to understand the impact
of cloud-based KMS on knowledge dissemination and education in higher education. The research results are expected
to provide insights into how cloud-based knowledge management systems can enhance knowledge creation, sharing,
and decision-making processes in higher education settings.
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Yigzaw et al. [10] examined the ICT integration trend in KMS within higher education institutions. This study
emphasizes the crucial role of technology in managing and enhancing the distribution and utilization of KMS,
identifying significant gaps, and providing specific insights for the education sector in developing countries. The
findings reveal that although ICT significantly promotes sustainability in education and research, challenges in
adopting KMS in less developed regions remain.

Sanmorino et al. [11] emphasize that the conventional KMS used in higher education institutions do not adequately
optimize research outcomes, prompting them to explore gamification as an additional approach. Through a detailed
literature review, they identified a significant gap in the application of gamification within the existing KMS
frameworks, leading to the conceptualization of an enhanced KMS model incorporating game-like elements to foster
greater engagement and productivity among researchers. Their findings suggest that integrating gamification can
substantially transform the traditional research management approach, making it more dynamic and effective in
promoting collaboration and enhancing outputs in academic settings.

Abdullah et al. [12] identified the benefits of implementing KMS to address unproductive information management
and enhance the institution's overall performance. This study aims to provide an in-depth review of the influential
factors in the decision-making process for adopting or rejecting KMS. The results of this study have developed and
proposed a comprehensive, integrated conceptual model for KMS implementation aimed at enhancing the
performance and efficiency of higher education.

Samar Ibrahim et al. [13] explored the integration of KM processes in higher education, focusing on using KMS to
facilitate a blended learning environment. Their findings reveal that although KM significantly boosts innovation and
organizational performance, the deployment of KMS often falls short of expectations, hindered by underutilization
and ineffective strategic alliances within institutions. They underscore that effectively implemented KMS can
revolutionize traditional learning environments into dynamic and adaptable educational spaces, though substantial
challenges persist in maximizing the system's effectiveness in higher education.

There is a clear focus on the purpose and context of the above studies. Each of the studies focuses on a specific
KMS implementation, such as the adoption of cloud computing [9], ICT trends [10], the adoption of gamification
[11], the factors influencing the adoption of KMS [12], and the integration with e-learning systems [13]. The previous
studies identified one or two problems and then provided recommendations for requirements and feature solutions for
KMS in higher education. However, none of them have further explored the various problems found in higher
education as a motivation to develop a KMS, especially providing proposed features and requirement solutions to
overcome these problems.

TABLE 1
RELATED STUDIES

Ref Goal Concerns in research questions

Present the benefits and challenges of
[9] implementing cloud-based knowledge
management in higher education.

A. Exploring the key benefits and challenges of integrating Knowledge Management
Systems (KMS) with cloud computing in higher education.

Exploring the state-of-the-art and A. Examining the evolving roles of technology within higher education knowledge
[10] trends in the application of management systems.
implementation of KMS within higher B. Assessing ICT's impact and changing significance in KMS applications in higher
education education.
Propose a novel KMS model that A. Investigating whether incorporating gamification elements into the KMS model
[11] incorporates gamification elements to enhances research productivity.
enhance its effectiveness. B. Determining if gamification boosts researcher motivation to maximize research output.

Develop a comprehensive, integrated
conceptual model for implementing

[12] KMS in higher education that
leverages technology to elevate
performance.

A. Analyzing the factors influencing the implementation of KMS in educational
institutions.

B. Categorizing the influencing factors of KMS implementation into technology,
organizational, and environmental levels.

A. Evaluating the main KM processes implemented in higher education and their impacts.

B. Mapping the geographical distribution of KM research across various countries.
Summarize the integration of KMS C. Identifying primary research methods and databases used in KM studies.
processes within a blended learning D. Exploring the relationship between KM processes and innovation in higher education.
framework in higher education to drive ~ E. Examining the effects of blended learning environments with KMS on academic
innovation and enhance performance. performance in higher education.

F. Developing a framework for implementing KMS in more blended learning

environments within higher education institutions.

[13]
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III. METHODS

This study used the appropriate Kitchenham SLR method to answer the research questions consisting of three phases
of SLR as a guide: planning, conducting, and reporting [24,25]. This approach is also expected to provide a
comprehensive overview of the existing literature, identify research gaps, and furnish evidence for best practices.
During the reporting phase, the author will present the final results of the systematic literature review as a research
report. Meanwhile, a detailed description of the planning, conducting, and reporting phases will be shown below.

A. Planning Phase

The first phase is planning to identify SLR needs and determine protocol review. The purpose of implementing this
SLR is to discover the problems and solutions in developing KMS in higher education organizations. Thus, this SLR
needs to collect various problems that become motivations in the development of KMS and map them to proposed
solutions to overcome these problems in the organization's business processes. Furthermore, the review protocol is
determined using the PICOC formula, which consists of population, intervention, comparison, outcomes, and context.
Details for the PICOC formula are explained in Table 2.

TABLE 2
PICOC FORMULA

Description  Criteria

Population Knowledge management system in higher education

Intervention  Problems and solutions for developing KMS in higher education

Comparison  N/A

Outcome List of problems and solutions for developing a KMS in higher education

Context Organizations in higher education that use KMS to solve problems in their business process

The research questions in this study are developed using the PICOC framework, ensuring precise targeting of
specific insights relevant to the defined aspects of the study. These questions guide the selection of relevant papers,
inform the data extraction methods, and drive the synthesis of findings. This structured approach anchors the
systematic literature review process, providing a clear pathway from question formulation to data analysis. There are
three research questions (RQ) for this study consisting of:

RQI. How is the trend of knowledge management systems implementation in higher education?

RQ2. What problems motivate the development of a knowledge management system in the organization domain at
higher education?

RQ3. What proposed solutions for problems were discussed in the previous paper?

B. Conducting Phase

Implementation includes research identification, literature selection, quality testing, data extraction, and data
synthesis. In research identification, the authors conducted a literature search on several databases, such as Scopus,
IEEE Explore, ACM Digital Library, ProQuest, and Taylor & Francis. The search in the database is carried out using
keywords in the form of boolean AND and OR as follows:

(“knowledge management system”) AND (“higher education” OR “college” OR “university” OR “academic”)
AND (“motivation” OR “problem” OR “issue” OR “challenge” OR “solution”)

Search with these keywords is devoted to titles, keywords, or abstracts in previous research published in the
database. Then, the literature search results are stored on Mendeley as reference management software. Furthermore,
the author selects based on inclusion and exclusion criteria tailored to the research objectives in Table 3.

TABLE 3
INCLUSION AND EXCLUSION CRITERIA
Stages Inclusion Criteria Exclusion Criteria
e Journal publications and conferences; Published In addition to journal publications and conferences; Not

Initiation Stage between 2019 and 2023; published between 2019 and 2023

There are keywords related to knowledge There are no keywords related to knowledge management
Stage 1 (Title and management systems in higher education; Discuss systems in higher education; Does not discuss motivations,
abstract selection) motivations, problems, and solutions related to the problems, or solutions for applying knowledge management

application of knowledge management systems systems.

Can answer research questions, namely discussing Not answering research questions, which do not discuss
Stage 2 (Full-Text motivations, problems, and solutions in the motivations, problems, and solutions to the application of
Selection) application of knowledge management; Passed the knowledge management; Failed to pass the minimum score

minimum score in the quality test in the quality test
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The author only uses papers published in the last five years (from 2019 to 2023) to ensure the papers are up-to-date
with the latest technology and systems. Furthermore, paper selection will be carried out in several stages, starting from
the first stage, namely the search stage from the database with the results of 309 papers. Then, in the second stage, the
author eliminated 198 papers based on inclusion and exclusion criteria and obtained 111 selected papers. Furthermore,
in the third stage, the author checked for duplicate papers and confirmed there were no overlaps, resulting in a total of
111 unique papers being obtained. In the fourth stage, the author conducted a full-text check with a quality assessment
and selected 23 papers as the final result to be used in data extraction. Visualization of the final literature selection
process can be seen in Fig. 1.

Search Source

Taylor & ACM Digital
Francis Library
151 papers 69 paper

Scopus
49 papers

IEE Xplore ProQuest
17 papers 23 papers

!

Inclusion and Exlusion Criteria

Taylor & ACM Digital
Francis Library
17 papers 20 paper

Scopus
39 papers

IEE Xplore ProQuest
15 papers 20 papers

'

Records after duplicated removed
111 papers

'

Quality Assesment
23 papers

Fig. 1 Final literature selection process

At the quality assessment stage, the author will test the papers obtained before. This is done to evaluate the
suitability and quality of the context of this study. This quality check includes research objectives, previous research,
methodology, results, conclusions, objectives, and literature indexes. Index identification is done by checking on
Scimago Journal & Country Ranks. The author uses an assessment with a score of 0 to 1 based on the questions in
Table 4. A score of 0 indicates that the study does not meet the predefined checklist criteria, and a score of 1 indicates
that the study is highly consistent with the checklist criteria [26].

A minimum score of 5 is required to qualify a paper for final selection, following the guidelines adopted from
studies[26,27]. This threshold is set based on a checklist of eight criteria, with a score of five signifying that the paper
meets more than half of these standards [28]. Furthermore, this scoring criterion is established to enhance the findings'
reliability, integrity, and validity, thus ensuring that the research results and evidence are trustworthy [26,29].
Therefore, the results of this assessment obtained 23 final papers.

TABLE 4
LITERATURE QUALITY TEST QUESTIONS

Checklist  Question Checklist

Cl Does the article describe the purpose of the research clearly?

C2 Does the article write a literature review, background, and research context?

C3 Does the article feature related work from previous research to show the study's main contribution?
C4 Does the article describe the proposed architecture, methodology, or research method?

C5 Does the article have research results?

C6 Does the article present conclusions that are relevant to the purpose/problem of the research?

C7 Does the article recommend future work or improvements that fit the SLR context?

C8 Does the article Scopus indexed (Q1/Q2/Q3/Q4/unindexed)?

275



Maharani, Kurniawan, Sensuse, Eitiveni, Hidayat & Purwaningsih
Journal of Information Systems Engineering and Business Intelligence, 2024, 10 (2), 270-289

After getting the final paper, the author extracts and synthesizes data. At the data extraction stage, the author will
store information from each final paper obtained. The extraction of such data includes the underlying problems and
motivations of the research, the solutions proposed in the study, and the systems developed. In addition, the author
also extracts methodologies and theories from previous research as consideration for choosing methodologies and
theories to be used for future research. Other data extractions that the author also carried out were data collection
methods, country context, target users, and limitations from previous studies that have the potential to be developed
in future studies.

Data extraction was conducted using a specified form outlined in Table 5 to gather information essential to our
research question. This method ensured the comprehensive documentation of all primary studies relevant to the
inquiry. Through this approach, thorough data collection and analysis were achieved.

TABLE 5
DATA EXTRACTION FORM
No.  Study Data Description Relevant RQ
1 Identifier Unique ID for the study Study overview
2 Title Study overview
3 Authors Study overview
4 Year Study overview
5  Type of Article Journal, conference Study overview
6 Research goal What are the main objectives or aims of this study? 1,2,3
7 Background What is the background or context of this study? 1,2,3
8 Country Which country served as the location for the research study? 1,2
9  Research method What research methods were used in this study? 1
10 Data What kind of data was collected in this study? 1
1 Problem and motivation What are the problems addressed by the study and its underlying motivations to 2.3
develop KMS?
12 Solution What KMS feature solutions are proposed or developed in the study? 2,3
13 Developed system What is the name or type of the KMS solution developed in this study? 2,3
14 Validation What methods were employed to validate the findings of this study? 1,2,3
15 g;relgtritﬁons and future What limitations and future research has the study acknowledged? 2,3

In synthesizing data, the author maps every problem and solution found in previous research in KMS development
based on the people-process-technology framework. This framework was chosen as a guideline in classifying the
author's data extraction results because it can help investigate various problems in implementing technology in
organizations, including KMS. The author also attempts to classify similar problems and solutions. At this stage of
data synthesis, the author will also display the results of the methodology and theory obtained to see the methodology
and theory often used in previous research. Then, the author will also explain some problems that are usually the
background of the study as well as solutions and systems developed according to the data extraction results.

C. Reporting Phase

The review articulated its findings by summarizing research studies and responding to each designated RQ based
on the data gathered. Essential issues in the SLR were identified and reported using the PRISMA Checklist [30,31] as
a guideline. This approach ensured a thorough and structured presentation of the review's outcomes.

IV. RESULTS

In this section, the author will answer the research questions asked. The author made a table that includes problems
and solutions from previous research to answer these two research questions. Then, the author divides the solution
into solutions for requirements and system solutions developed from previous research. After addressing the research
questions, the authors also provide recommendations for future research based on the analysis following the resolution
of the research questions. The recommended future research takes the form of proposed ideas for new research based
on the novelty of the research context and the urgency of investigating areas not explored in the literature analyzed by
the authors.

Based on the quality assessment (Table 4) conducted, all primary studies (23 articles) were evaluated. The first
question (C1) assessed the clarity with which each study described its research purpose, with 87% of the studies
affirming clear research objectives. The second question (C2) evaluated whether the studies provided a comprehensive
background and literature review, receiving a positive response in 52% of studies. The third question (C3) inquired if
studies effectively demonstrated their contribution through related work, which 74% successfully showcased. The
fourth question (C4) focused on the comprehensiveness of methodology descriptions, with 61% providing thorough
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details. The fifth question (C5) concerned the clarity and presentation of research results, achieved effectively by 78%
of the studies. The sixth question (C6) evaluated the relevance of the conclusions to the research problem, adequately
addressed in only 61% of the studies, indicating a potential area for improvement. The seventh question (C7) asked
whether the studies suggested future work or improvements appropriate for the systematic literature review context,
affirmed by 87% of the studies. Lastly, the eighth question (C8) checked for Scopus indexing to measure recognition
and impact, showing that 96% of the articles were indexed. Fig. 2 presents the percentage results of quality assessment
for all primary studies.

Q8
Q7
Q6
Q5
Q4
Q3
Q2
Q1

Fig. 2 Percentage Results of Quality Assessment

A. Trends KMS in Higher Education

The author obtained literature data based on the Kitchenham procedure carried out by the author for literature
selection. The visualization of the extracted data from the 23 final papers obtained in the study is presented below.

6
5
4
3
2
P A AN NN N
3 2> > > 2 o 2 N o @ @ &
F FF ¢ FSEF S
& (& &\\’b 2 o N & ° \Y' ¥
> & > &

® Number of Paper

Fig. 3 Number of papers by country of origin

Based on the data extraction results conducted by the author regarding the number of papers based on their country
of origin in Fig. 3, the author found that most papers use Saudi Arabia as a country context. Four kinds of literature
discuss Saudi Arabia. One reason is that Saudia Arabia limits interaction between the opposite sex due to religious
orders, so a KMS is needed so that differences in sex or gender do not hinder the learning process [32]

In other countries, such as Thailand [33], Nigeria [34], Morocco [35], Korea [19], Kazakhstan [20], Ghana [36],
and the Philippines [17], research on KMS in universities is still limited because there is only one literature each that
discusses the topic. Meanwhile, the five kinds of literature do not explain the context of the country in the study, so
the author assumes that the process of collecting data and research results can be used in general.

Mixed Method ) Not Explained
18% 4%

Qualitative
52%
Quantitative

26%

Fig. 4 Number of papers based on data collection method

Most data collection methods from previous studies used qualitative research, as many as 12 studies or more than
50%, as shown in Fig. 4. This was followed by data collection with quantitative analysis of as many as six pieces of
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literature. There is also a mixed method for data collection, namely by integrating qualitative and quantitative research,
as many as four studies. In addition, there was 1 study that did not explain the data collection method.

Research that uses qualitative methods gathers insights through interviews with relevant stakeholders who will use
the developed system. The interviews were conducted with case studies [19], semi-structured interviews [32,37],
experiments [20], usability testing [ 18], open-ended questions [38], open coding analysis [27], forum group discussion
[39], and checklist questionnaires [40]. Qualitative methods are mostly carried out to collect the criteria needed in
system development and evaluate the results so that most research resource persons with this method are stakeholders
of system users. Then, research with quantitative methods, among others, is carried out using surveys [34,36],
experiments [41], purposive sampling technique [42], and purposive judgment non-probability [43]. Quantitative
methods are mostly used to analyze satisfaction factors from using KMS and evaluate the use of KMS, which results
from research development.

Then, mixed-method research combined interviews and questionnaire distribution [44,45]. Interviews were
conducted to collect user needs related to the system to be developed, then validated with descriptive analysis through
questionnaire collection. Thus, each study uses qualitative and quantitative methods with different objectives
according to research needs. However, several studies combine the two to provide more comprehensive research
results.

TABLE 6
RESEARCH METHODOLOGY AND THEORY
Methodology and Theory References  Number of Papers
Design Science Methodology [32,37.46] 3
Waterfall Software Development Life Cycle [33,39] 2
Joint application development (JAD) [33,47] 2
Studio-Based Learning [19] 1
Snowball Network [41] 1
Carpe Diem Model [38] 1
Moscow Rule [47] 1
Kitchenham Systematic Literature Review [27] 1
Rational Unified Process (RUP) Methodology [40] 1
Axiomatic Design Theory (ADT) [43] 1
Socio-Technical Theory [36] 1
Bizagi Modeler [35] 1
Fernandez Methodology [47] 1
Feature-Driven Development (FDD) Agile Model ~ [43] 1

Based on Table 6, design science methodology is the most widely used methodology in developing KMS on 23
kinds of literature the author has identified. Furthermore, two papers implement waterfall as a guide in the software
development life cycle and joint application development (JAD). In addition, some literature integrates several
methodologies simultaneously to provide more comprehensive results. The combination of these methodologies
includes JAD with Fernandez Methodology [47], JAD with SDLC [33], and axiom design theory (ADT) with feature-
driven development (FDD) [43]. Meanwhile, nine kinds of literature do not explicitly mention the methodology and
theory used as a research guide.

Design science methodology is a KMS development method consisting of three phases, namely problem
identification, solution design, and evaluation [48]. Each phase is divided into several mutually continuous stages;
these stages are not always carried out sequentially. The problem identification phase aims to find criteria for problems
in the organization's business processes. The stages in this phase consist of identifying problems, literature research,
expert reviews, and pre-evaluation of relevance. The output of this phase is the definition of research questions whose
relevance has been validated by experts. Then, a state-of-the-art analysis of the identified problems was carried out.
Furthermore, the solution design phase aims to develop solutions to problems identified in the previous stage. This
phase consists of artifact design and literature research stages. Finally, the evaluation phase is carried out to evaluate
the solution when it has reached adequate conditions. In this phase, it is possible to return to the stage of design artifact
and identify problems. Evaluation can be done by conducting expert surveys, laboratory experiments, or case studies.
Through these actions, an evaluation will be obtained to what extent the proposed solution has successfully dealt with
the existing problem [48].

Almujally & Joy [32] use design science methodology in the development of the Teaching Practices Management
System (TPMS) to apply an interesting approach to sharing knowledge related to Best Teaching Practices (BPT) in
universities. The goal is for BPT to be well documented so that its knowledge can be passed on by academics further
in providing teaching in universities. This research applies design science methodology to understand how university
instructors share knowledge related to their teaching so that this method can be mapped into features in KMS. In the
problem identification phase, this study interviewed 22 academics who worked at the universities to obtain functional
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requirements. Then, the solution design phase is carried out by designing a system development design based on the
BPT structure. There are three stages carried out in this phase. In the first stage, researchers conduct a literature review
to find out the best practices of good documentation. The second stage is designing a medium-fidelity BTP Document
Template prototype. The third stage is to refine the design of the previous stage by holding workshops attended by
academics working in universities in Saudi Arabia. In the evaluation phase, design refinement was performed with
the help of 30 academic participants from the Department of Computer Science at the University of Princess Nourah
in Saudi Arabia [46]. The implementation of gamification in KMS also uses design science methodology for its
development [37]. The problem identification stage is carried out by literature review and investigative studies by
collecting university teaching instructors. Then, the solution design stage is carried out by making a design based on
the requirements of the combination of results in the problem identification phase. Finally, the evaluation phase
conducts experiments and analysis of the design results made in the previous stage [37].

Waterfall is one of the methodologies of the software development cycle (SDLC). This method comprises four
phases: requirement analysis, design, coding implementation, testing, and maintenance. Previous research has used
the waterfall to develop an expertise search system in KMS. The goal is to increase the use of KMS to improve the
academic experience and help the branding of higher education institutions enhance public perception. The
requirement analysis phase conducts forum discussions with lecturers, researchers, and experts in information systems,
aiming to collect needs in building an expert search system. Then, in the design and coding implementation phase,
make a low-fidelity prototype based on the requirements collected in the previous stage. Then, in the testing phase,
the system development results are tested with the BlackBox testing [39]

Joint Application Development (JAD) design is a method by which users and developers work together to determine
system development needs. The JAD phase consists of determining the objectives of the JAD session, collecting user
requirements, preparing for the JAD session, implementing the JAD session, and producing a report in the form of a
document containing aspects tested in the JAD session [47]. In previous research, JAD was used to develop KMS for
the Institute of Assistant Lecturers at the Faculty of Computer Science University of Indonesia and organize tacit
knowledge in universities in Thailand. Both literatures develop KMS by identifying the needs of the stakeholders
concerned who will use the KMS.

B. Results of Problems and Solutions in KMS Development

The systematic literature review categorizes the problems identified in developing KMS using the PPT framework.
The elements in this framework consist of essential components that are interrelated in the organizational business
process, making it suitable for investigating issues in technology implementation in organizations such as KMS [14]
The authors have classified the problems into people, technology, and processes. This classification is based on
understanding each element, as the relevant theories section explains. The results of this classification are available in
Table 7.

TABLE 7
PROBLEMS AND SOLUTIONS IN KMS DEVELOPMENT

Element Problems Requirement Solutions
Gamification [32,37,50]
User’s Feedback [32]
User-friendly interface [40,47,50]
Customer helpdesk [47]
Communication tools [47]
Issue management [47]

User participation and motivation [32,37,47,49]
People Human aspect behavior [32,50]
Need for collaboration [47]

Lesson learned [19,46] Best practice template [32,46]
Knowledge sharing [18,23,33,34,37,40,46] Documented knowledge [32,47]
Store Knowledge [18,32,34,40] Knowledge from experts [50]

Document management [19,47]
Visual analytic report [17]

Document access [19,47] Data search tool [18,20,40,50]
Process Manual data search [17] Repository [35]
Information limitations [41] Content categorisation [50]
Recommendation [27,35]
Article management [47]
Quality of Knowledge Management [40]
Quality of education [35,43] Security [40]
Branding [39] Notification [50]
Competitive advantage [39]
Centralized system [40] Cloud computing [23]
Technology Integrated data [20] Centralized database [32]
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Based on the grouping results, several problems were found in each element. The people element consists of three
problems, the process element consists of 10 problems, and the technology element consists of two problems. Based
on the number of problems in KMS development, they are most commonly found in process elements compared to
other elements. This shows that paying attention to the process element in KMS development in higher education is
very important because various problems occur, which is also in line with several previous studies [51-55]. Research
by Oumran et al. [54] mentioned that identifying process elements can help facilitate and manage KM practices
effectively in higher education. If the problem of the element process were identified as the background for the
development of the KMS, more targeted feature recommendations and system innovations would be made [52,53].
Therefore, the process element is the most important because it can evaluate business processes' efficiency and identify
improvement areas [51,55].

C. Results of Knowledge Management System Solutions

After mapping the problems and solution requirements, the author also created recommendations for various
solutions in a system. This system's solution is derived from a previously successfully implemented system in prior
research in higher education. The solutions in this research are distinguished into system and requirement solutions
because solutions in the form of a system are more general and universal. These system solutions also combine several
requirements, making it difficult to map with the problems in the previous table. The system solutions identified by
the author during the data extraction phase are shown in Table 8.

TABLE 8
KNOWLEDGE MANAGEMENT SYSTEM SOLUTIONS
System Solutions Reference
Studio based learning system [19]
Research management system [33]
Scholarly publication system [27]
Document management system [40]
Curriculum education management system [43]
Teaching assistant knowledge management system [47]
Teaching practices management system [18,37,46]
Guidance and counseling support system [17]
Knowledge ontological base system [20]
Expert locator system [41]
Expertise search system [39]
Teaching experience management system [32]

Knowledge management system quality management  [35]

V. DISCUSSION

A. Problems and Solutions in KMS Development

The people element consists of three problem topics, namely user participation and motivation [32,37,47,49],
human aspect behavior [32,50], and the need for collaboration [47]. Problems around user participation and motivation
include the lack of user motivation to carry out knowledge-sharing activities in KMS. Lack of motivation to share
knowledge causes the knowledge-sharing process to be poor, resulting in low learning achievement. Teaching
instructors are busy with their affairs, so sharing knowledge about teaching well for each course is challenging. This
is due to their lack of motivation to share knowledge [56]. The lack of appreciation obtained by teaching instructors
when sharing knowledge is also one of the causes of the lack of motivation in knowledge sharing [56]. Motivation is
essential in implementing KMS [49,50]. Then, the problem with human aspect behavior includes a lack of user trust
in sharing knowledge. This is due to their concern that they will lose intellectual property when sharing knowledge
[32]. The quality of knowledge management depends on human aspects that have complete control in carrying out the
management [49] Therefore, it can be concluded that the motivation of user participation and human aspect behavior
are essential and need to be considered in the development and inspiration of KMS.

Almujally & Joy [37] implemented the Computer-based Teaching Practices Management System (TPMS) with a
gamification approach to enhance motivation for participating in knowledge-sharing practices. High motivation
among KMS users can encourage them to generate new ideas, learn, adopt new technologies, improve skills, and
develop their abilities to achieve organizational targets [49]. In addition to implementing the gamification approach,
building a comprehensive KMS design by adding features based on user needs is suggested as another solution to
enhance user participation and motivation [47]. The study emphasizes that KMS development should consider the
user side to prevent resistance to KMS usage. Furthermore, user satisfaction is crucial based on user behavior toward
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the system [47]. Sensuse et al. [57] combined the adoption of Joint Application Development (JAD) and Fernandez
methodology to build a KMS that facilitates the business process at university assistant lecturer institutions. Adopting
both methods aims to meet user needs precisely, including adding a customer helpdesk feature as a platform for
questions, answers, and complaints to be submitted by assistants [47]. Almujally & Joy [37] also added a user feedback
feature to document learning experiences shared by instructors. Both features are incorporated to accompany KMS
users so that they do not feel alone when using it, motivating them to participate due to feedback received from other
users.

The issue of user collaboration is also identified as one of the challenges in developing KMS within the people
element. There is a need to establish effective coordination among course coordinators and other assistant lecturers
[47]. Good coordination ensures that lectures proceed in a structured and systematic manner. Two features were
introduced to address this challenge, namely, communication tools and an issue management feature. The
communication tools include discussion forums, which enable accompanying lecturers to discuss matters related to
courses, with discussions automatically documented [47]. The issue management feature is designed to document
problems and solutions that have occurred, enabling the reuse of previously applied solutions for similar issues due to
their well-documented nature [47]. Both features are implemented to address constraints in user collaboration within
the KMS and are tailored to meet the specific needs of the users.

The author categorizes problems within the process element in Table 7 into knowledge, documentation information,
and competition. The knowledge aspect refers to problems in the process of sharing knowledge among organizational
members, such as lesson learned [19,46], knowledge sharing [18,23,33,34,37,40,46], and store knowledge
[18,32,34,40]. The documentation and information aspect pertains to information management problems in the
organizational business processes through KMS, such as document access [19,47], manual data search [17], and
information limitations [41]. The competition aspect involves problems in the quality management of knowledge
within the organization to ensure its competitiveness against other organizations, such as quality of knowledge
management [40], quality of education [35,43], and branding [39]. Among these aspects, the knowledge-sharing
process is identified as the most prevalent issue compared to other aspects. The author found commonality on matters
related to knowledge sharing in seven pieces of literature they reviewed.

In the knowledge aspect, the encountered issue is the lack of learning from past experiences [19,46]. This problem
stems from the difficulty in accessing lessons and solutions related to previously applied issues, preventing the ability
to relearn from mistakes and make progress in solving future problems [19,46]. The need to document, share, and
apply knowledge is also a problem related to lessons learned. This need aims to facilitate the publication of knowledge
sources, improve teaching quality, and support the development of academic instructors [19,46].

The issue of insufficient learning from past experiences led to the creation of a best practice template in KMS as a
platform for documenting knowledge in a more comprehensive and structured manner. This document aims to provide
instructors with access to document their knowledge more comprehensively and structured. Consequently, other
instructors can quickly learn knowledge about best practices in teaching methods in the future [19,46].

Another issue within the knowledge aspect is the challenge of sharing [18,23,33,34,37,40,46] and storing
knowledge [18,32,34,40]. The need for knowledge sharing arises from the loss of teaching-related knowledge from
retired instructors, making it difficult for subsequent instructors to fulfill subject knowledge requirements for the
courses they will teach [10]. Poor knowledge sharing also leads to low levels of learning achievement [18,32,34,40].
Knowledge sharing is crucial in higher education, particularly for instructors to apply knowledge and facilitate
effective teaching processes [10]. Additionally, knowledge sharing is necessary to enhance long-term competitive
advantage and sustainable development in organizational business processes [33]. Knowledge storage is needed to
optimize knowledge sharing. Without the storage of knowledge, it becomes challenging to carry out knowledge
sharing to achieve business process goals effectively [34]. Therefore, the need for knowledge sharing and storage
poses a motivating challenge in the knowledge aspect of the development of KMS.

As previously explained, creating a best practice template serves as a solution to address the issues of knowledge
sharing and knowledge [32,47]. Well-documented knowledge facilitates structured knowledge storage, easing the
process of knowledge sharing. Additionally, organizing knowledge from experts is a solution to tackle knowledge
storage issues [50]. This approach allows knowledge to be a reliable learning reference for KMS users in the future
since it originates from competent experts.

In the documentation and information aspect, there are issues related to document access [19,47]. This problem
arises due to the lack of documentation on previously applied issue resolutions, making it difficult to learn from past
knowledge without access to the documentation [19,47]. Furthermore, tasks performed by organizational members in
business processes need to be organized and documented [47]. This highlights the importance of document access,
motivating the development of KMS within the organization. The appropriate solution to this issue is implementing
effective document management within the KMS [36]. This solution is implemented by creating an issue management
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feature containing documentation related to problems and their solutions, making both easily accessible for future
learning [36]. In other words, KMS development is undertaken as a platform to store information, lessons learned,
and documentation from issue resolutions.

Manual data searching also becomes a problem in information and documentation [19,47]. This issue arises when
members of the organization want to study the specific problems or events that occurred in the past. The lack of proper
documentation makes it difficult to search for specific knowledge. Implementing a data search tool is proposed as a
solution to the problem of manual data searching. Rampisela et al. [41] created an expert locator system in the KMS
to display information comprehensively. The system allows searches based on the names of lecturers/researchers at
Fasilkom UI and publication keywords, and it also displays co-authors. The system directly shows the name,
affiliation, H-index, and the ten best publication keywords of the searched co-author. Almujally Joy [56] also created
a search tool that facilitates knowledge retrieval in the KMS. Efficient search features were also developed by Alsaleh
& Haron [50] to address this issue. The search feature can centralize knowledge storage in the KMS [40]. Moreover,
the search feature can facilitate the search for experts in the knowledge of interest within the KMS [20]. These studies
are real examples of applying search features in the KMS to address the problem of manual data searching in
organizations.

The need for data integration is also a problem that motivates the development of the KMS. Various databases
owned by organizations store various types of data, including knowledge, documents, and so on, so integrated data is
needed to connect these data [20]. Creating a visual analytic report by Lee et al. [17] is an appropriate solution to
address this issue. The visual analytic report helps understand the data relationships from various databases through
visualization in the form of a hierarchy. Furthermore, creating a repository is also an appropriate solution to address
this issue. Ait-Bennacer et al. [35] created a repository specifically designed for a research laboratory. Its purpose is
to provide relevant decision support to laboratory researchers in conducting research [35].

The limitation of information needed in the organizational business process also becomes a problem that motivates
the development of the KMS. In the study by Rampisela et al. [41], there was a problem with limiting information
related to co-authors in the Scopus, Sinta, and Scholar UI databases. The appropriate solution from previous research
to address this issue is article management. Sensuse et al. [47] created a feature for article management that contains
SOP documents, quiz questions, and guidelines for assessing tasks and tutorials intended as references for assistant
lecturers in the faculty to perform their duties. Article management serves as a guide to provide the necessary
information to members of the organization while performing tasks in the organizational business process. Another
solution is to create content categorization to address information limitations, as it can help provide diverse
information needed by the organization [50]. Another solution is to create a recommendation feature that provides
information as required at a given time [35].

In the competition aspect, there are problems in maintaining quality in knowledge management [40], quality in
education [35], branding [39], and competitive advantage [39]. Two solutions that have been applied by previous
research and are appropriate to address these issues are security development in the KMS [40] and notification creation
[50]. Security development aims to prevent sensitive information in the organization from being known by others who
do not have the right to know [40]. This solution helps maintain the quality of knowledge in the KMS so that sensitive
information is protected from unauthorized parties. Then, the notification feature aims to increase awareness among
members of the organization so that they are aware of the addition of new knowledge, ensuring the quality of
knowledge management [50]. This feature makes members of the organization actively involved in obtaining shared
knowledge in the KMS due to increased awareness. It can also become a competitive advantage for the organization
because of the uniqueness of implementing these two features. Therefore, security development and notification
features are proposed solutions that are appropriate for addressing the issues in the competition aspect.

Lastly, the author identified two technological issues, such as the need for a centralized system [40] and the
requirement for integrated data [20]. This need arises due to the difficulties experienced by university staff in sharing
their knowledge [40]. They also want to capture and store knowledge in a centralized system for easy access [40].
Problems related to system integration occur when the data used comes from several databases [20]. Data integration
also connects various knowledge and information that were initially separated [20].

The issues identified in the technology element give rise to proposed solutions found in research conducted by
Young et al. [14] regarding cloud-based storage. This cloud-based storage supports database integration that enhances
collaboration between departments and interconnects them as a centralized database [46]. The cloud is a cutting-edge
technology that provides space for data storage at competitive costs [50]. There are several advantages to
implementing KMS using cloud-based solutions, including more centralized knowledge sharing, ease of adoption, and
ensured security when using private cloud services [14]. Adopting a private cloud for knowledge storage can eliminate
security risks that may occur in knowledge storage [50]. Additionally, cloud technology allows organizations to adopt
this technology to save costs as they do not require expenses for infrastructure, maintenance, and staff [50]. Therefore,
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leveraging the cloud for integrated and easily accessible database solutions can be a technological aspect of addressing
the need for centralized system integration [46]. Cloud technology enables data to be stored centrally and accessed by
every organization member who requires it.

B. Knowledge Management System Solutions

In data extraction, the author found several proposed solutions from previous research to address the issues
identified in the organizational business processes. These developed systems, shown in Table 8, have different
objectives and contexts. These previously developed system can inspire KMS development teams or further research
to adopt similar systems according to their needs.

Research by Hidayat et al. [27] developed a Scholarly Publication System for academic publications in higher
education with various solutions such as data search tools and recommendations [27]. In line with this, previous
Document Management System developments aimed to enhance the capture, storage, and sharing capabilities of staff
in higher education with a user-friendly system design [40]. Another study also developed a Research Management
System to address quality assurance issues in educational management and maintain knowledge sharing to improve
long-term competitive advantage and sustainable development [33]. These systems can support the research process
in higher education and increase scientific publication productivity.

In other work, a studio-based learning system has been used to help students learn solutions used in previous
semester assignments and to facilitate data collection for final semester projects [19]. Similarly, a Teaching Assistant
Knowledge Management System was implemented to educate teaching assistants with comprehensive features to
document tasks, share information, assess guidelines, and coordinate [47]. Another study developed a Curriculum
Education Management System to facilitate sharing, development, storage, and information retrieval through a website
platform as a sustainable collaborative tool [43]. By implementing these systems, students and lecturers can optimize
the teaching and learning process with appropriate knowledge management facilities.

Research conducted by Almujally and Joy in three different studies developed the Teaching Practices Management
System (TPMS). The development of TPMS implements gamification in KM to motivate knowledge sharing, and
KMS is an intermediary in sharing and learning the best teaching practices of lecturers with ranking, feedback, and
incentives [46]. TPMS is created by providing templates to help document the knowledge of each lecturer so that their
knowledge is not lost and by providing search tools for easy retrieval [18,32]. Meanwhile, Almujally and Joy's research
on the Teaching Experience Management System (TEMS) only defines the system requirements by identifying
problems and solutions in knowledge management practices at Saudi Arabian Universities [32]. Both TPMS and
TEMS are systems that can support teaching in higher education and make it easier for lecturers to learn from more
senior colleagues.

Furthermore, a system facilitates the search for experts in the desired field of knowledge and identifies the main
scientific priorities of universities and lecturers through the Knowledge Ontological Base System [20]. This aligns
with the expert locator system that provides information about co-authors, including location, publication keywords,
impact, and productivity [41]. An expertise search system is also developed to monitor the capabilities of experts in
developing projects to plan the institution's competitive advantage [39]. Several of these developed systems can be
adopted to enhance ease in searching for experts in upcoming research.

Other research on system development includes the Guidance and Counselling Support System, which minimizes
the risk of human error in handling student cases, especially in counseling management [17]. Another study also
developed a Knowledge Management System-Total Quality Management as a system supporting the digital
transformation process of laboratories by storing knowledge in a specific repository to assist in decision-making [35]

C. Recommendation for Future Research

This study found future research based on the discussion of previous results. The recommendations include developing
KMS for new business processes, implementing KMS with a combination of methodologies, and identifying the
influence of individual behavior on implementing new technologies in KMS. An explanation of each of these three
recommendations will be discussed in the next section.

1) Development of KMS for New Business Processes

Based on a literature review that has been done before, several KMS were developed in several university business
process sectors. Examples of KMS implementation include searching for expert data, sharing knowledge and
experience in teaching, quality testing, counseling services, and so on, as explained in Table 8. However, system
development in universities is not limited to these sectors. Some opportunities have the potential to bring novelty to
the development of KMS in future research. Researchers can try to identify constraints on ongoing business processes
and offer solutions with new systems.
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Developing a system for business processes not covered in this research can be an innovation in the realm of KMS
in higher education. Researchers can adopt alternative solutions offered in this study on different aspects of business
processes. The author's mapping is expected to be a guide, guideline, and reference for further research. Moreover,
the author has mapped the problem based on the people, process, and technology framework. With this mapping, it is
hoped that further research will make it easier to find alternative solutions based on problems that are constraints on
business processes. In addition, this mapping can also be a trigger to motivate the development of KMS in higher
education.

2) KMS Implementation with a Combination of Methodologies

Some previous studies have only made low or high-fidelity prototypes and have not implemented the design
[17,32,35,37,39,46,47]. Previous research also only presented a framework to make it easier for readers to understand
the theoretical framework of KMS in higher education [50,58]. However, only one study developed KMS as a ready-
to-use system for users. The research utilizes waterfall as a software development life cycle and a project management
methodology [39]. Meanwhile, other studies use feature-driven development agile models as a methodology for
making design and system design [43].

Apart from the lack of research implementing the system, further research can develop KMS planned with various
methodologies relevant to project management. These methodologies include Scrum, kanban, waterfall, Six Sigma,
etc. Future research can use one or combine several methods based on project needs so that it becomes a combination
of new methodologies to develop a system. Thus, combining methods becomes a novelty in the research that is to be
carried out.

3) Identifying the Influence of Individual Behavior on the Implementation of New Technologies in KMS

Previous research has examined individual behavior in adopting and utilizing KMS in organizational business
processes in higher education [49]. Technical and social factors can influence the adoption of KMS in higher
education's teaching and learning process, affecting student academic performance [36]. Both studies have examined
the factors that influence individual behavior towards KMS adoption in general but have not explicitly examined how
implementing a new technology on KMS affects individual behavior.

Almujally & Joy [37] have made a practical contribution by applying gamification to KMS in higher education.
However, the study has not made any theoretical contributions showing the impact of gamification implementation
on the behavior of individuals who use it. This limitation can be used as a novelty for future research where further
research can analyze what factors influence individual behavior towards KMS adoption with the application of
gamification. The analysis is expected to provide empirical evidence to obtain valid evidence to show how individual
behavior influences the implementation of gamification in KMS. Thus, the research idea's results can prove whether
gamification implementation in KMS can have a significant effect.

D. Limitations

This study has limitations on the domain discussed as one of the inclusion criteria in literature voters. The author
only uses literature discussing knowledge management practices and system development. This means that the
problems and solutions discussed in the final result of this study do not cover various domains. It is possible that
alternative solutions carried out in previous research in different domains can be applied to the domain of higher
education. Nevertheless, the author's main objective limiting the domain of higher education is to present
comprehensive and structured data so that future research can make this research a reference in developing KMS. The
alternative solutions presented are also minimal risk because they are applied to the same domain, namely higher
education.

VI. CONCLUSIONS

This research comprehensively explains problems and solutions in developing KMS in higher education. This study
uses literature published for the last five years, from 2019 to 2023. The author obtained the final paper after selecting
titles and abstracts, inclusion and exclusion criteria, full-text selection, and quality tests of 23 literature. Based on the
review of the final paper, the author identifies each literature to answer three research questions. To address RQ1
concerning the trends in the implementation of KMS in higher education, the authors identified the countries, data
collection methods, research methodologies, and theories utilized in previous studies. Subsequently, two figures were
presented to visualize the distribution of countries and data collection methods, along with a table delineating the
identified research methodologies and theories.

The results of this study display the mapping of problems that motivate the development of KMS with alternative
solution requirements to answer RQ2 and RQ3. The author presents a table that makes it easier for readers or
subsequent researchers to find solutions to problems in organizational business processes in higher education. The
people-process-technology framework classifies the table. The people element includes several issues such as user
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participation and motivation, human aspect behavior, and the need for collaboration. The problems of the people
element are expected to be overcome with several solutions, such as gamification, user feedback, user-friendly
interface, customer helpdesk, communication tools, and issue management. Process problems include document
access, manual data search, information limitations, knowledge management quality, education, branding, and
competitive advantage. Several solutions to overcome these process elements include document management, visual
analytic reports, data search tools, repositories, content categorization, recommendations, article management,
security, and notifications. Finally, the problem with the technology element is the need for a centralized system and
integrated data. This technology problem can be overcome with centralized databases and cloud computing. In
addition, the author has also presented a table containing various KMS that have been developed in previous studies,
such as studio based learning system, research management system, scholarly publication system, document
management system, curriculum education management system, teaching assistant knowledge management system,
teaching practices management systems, guidance, and counseling support systems, knowledge ontological base
systems, expert locator systems, expertise search system, teaching experience management system, knowledge
management system-total quality management.

Based on the author's analysis results, there are three recommendations for the following study. The first
recommendation relates to developing KMS for new processes using the author's SLR results to determine solution
requirements. The second recommendation is to implement KMS with various combinations of methodologies that
users can use directly. Finally, the third recommendation is to identify the influence of individual behavior on
implementing new technologies in KMS.

Although this research has limitations, the results of research conducted by the authors can add valuable insights to
improve our understanding of the development of KMS in universities in various countries. The results of this study
also provide alternative solutions to solving problems in university business processes so that they can be used as a
reference for the development team in developing KMS. Further research can be done by identifying new potential in
KMS in business processes currently running in a university with appropriate methodologies.
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