e
\’(
NN

- Original Article

Y
>

ShodhKosh: Journal of Visual and Performing Arts

ISSN (Online): 2582-7472 Enhancing Connections in Visual and Performing Arts:

Multidisciplinary Insights in Architecture and Planning
July-December 2023 4(2 ECVPAMIAP), 181-188

OPTIMIZING KNOWLEDGE MANAGEMENT PROCESSES WITH ADAPTIVE FUZZY
DECISION-MAKING TECHNIQUES

Swapnil Porwal ! @‘ Dr. Imad Ansari ?

I Research Scholar, Glocal University, Saharanpur, India
2Research Supervisor, Glocal University, Saharanpur, India

Check for
updates

Corresponding Author

Swapnil Porwal,

DOI

Funding: This research received no
specific grant from any funding agency in
the public, commercial, or not-for-profit
sectors.

Copyright: © 2023 The Author(s).
This work is licensed under a

With the license CC-BY, authors retain
the copyright, allowing anyone to
download, reuse, re-print, modify,
distribute, and/or copy their
contribution. The work must be
properly attributed to its author.

1. INTRODUCTION

ABSTRACT

Knowledge management (KM) is a very valuable part of an organization to manage
information, to share the knowledge and enhance decision-making. Conventional
decision-making techniques do not work well in uncertain, incomplete or vague data.
Fuzzy logic can provide a solution of making decisions more adaptive and flexible so as
to deal with such uncertainties. This paper is about how the adaptive use of fuzzy
decision-making methods can enhance such KM activities like knowledge storage,
sharing and implementation. The study adopts descriptive statistics and hypothesis test
as the main dimensions of analyzing the application of the fuzzy techniques within
realistic business settings. The findings reveal that adaptive fuzzy systems assist
organizations in the management of knowledge and make better decisions in the state of
uncertainty.
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[t is not so easy to transform this information into useful knowledge This is where Knowledge Management (KM)
comes in the picture. The practice of gathering, storing, sharing and applying the knowledge in the thoroughly moderated
organization uses the process of Knowledge Management which allows the organization to enhance the decision-making,
efficacy, and invention. But, as we can notice, traditional KM systems are not very capable of managing uncertain,
incomplete or vague information. Real life problems will mostly not be black and white there is almost always an element

of uncertainty.

With the purpose of overcoming all these difficulties, scholars and organizations have begun applying fuzzy logic to
the Knowledge Management. Fuzzy logic is a mathematical formulation of dealing with imprecision we sense and the
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Optimizing Knowledge Management Processes with Adaptive Fuzzy Decision-Making Techniques

uncertainty with which we make decisions as humans. Where one normally has either yes or no, fuzzy logic has grey
areas of maybe, might be and partly true answers. This makes it more appropriate to deal with situations that are tricky
and very challenging in KM processes.

A recent contribution in this direction is Adaptive Fuzzy Decision-Making Techniques. The techniques are mixture
of fuzzy logic and adaptability where the system has the capability to learn and change according to new information or
user feedback or change of environments. With adaptability as part of the Knowledge Management systems, updated
systems are able to keep correcting their decision-making systems to make them more flexible, accurate, and with more
relevance to the real world requirements.

With adaptive fuzzy decision-making, there are a number of advantages associated with optimizing the knowledge
management. [t assists organizations to cope with unpredictable data, increases accuracy of knowledge retrieval, better
decision-making and also enables the system to change over time. This becomes particularly vital where decisions are
very complex and have to be made in uncertain environments such as in the business sector, the healthcare sector, the
education sector and the technology sector.

Thus, the current work is aimed at investigating the benefits of optimization of the Knowledge Management using
the adaptive fuzzy decision-making methods. It is hoped to learn how such techniques can be used to eliminate the
unpredictable aspect of work, increase efficiency and help organizational leadership make more intelligent choices. In
this way, organizations will not only be able to manage their knowledge more efficiently, but also acquire competitive
advantage in the rapidly changing environment today.

2. LITERATURE REVIEW

Knowledge management (KM) is one of the most significant factors in the organizational success and various
scholars have investigated the base and issues concerning this area. According to Alavi and Leidner (2001) [1], KM
systems confer conceptual models with the help of which creation, stocking and sharing of knowledge can be done
efficiently within the organization. Likewise, Bose (2004) [2] has addressed the necessity to establish measures to assess
KM performance by stating that knowledge process evaluation needs to be assessed. Wei (2002) [9] demonstrated how
uncertain KM can be supported by advanced decision-making techniques by introducing an intelligent supplier
management tool based on case-based reasoning developed by Choy, Lee and Lo (2002) [3]. There was also the
possibility that KM according to Nonaka and Takeuchi (2002) [4] was the life-blood of innovation where the creation
and transfer of knowledge were deemed more relevant to organizational growth. Gupta, Iyer and Aronson (2000) [5]
found practical issues in KM, and indicated gaps in organization practice in implementation of effective knowledge
practices.

In recent years, Gilbert, fuzzy logic has come to be of good application in uncertain decision-making. Jain and Singh
(2015) [6] investigated how fuzzy logic can be used in organizational decision to show that it addresses vague and
incomplete information. Adaptive fuzzy logic-based decision support systems were used in KM by Kumar and Sharma
(2018) [7], and they managed to record better improvement in the process of knowledge storage, sharing, and use. The
application of fuzzy decision-making techniques to optimize the process of organizational knowledge sharing was
targeted by Patel and Joshi (2020), [8] who discovered that, as a result, cooperation between employees improved
substantially and the effectiveness of crafting a knowledge sharing process was enhanced. To establish how these
methods have evolved over the course of time, Ramesh and Maheshwari (2019) [9] gave an overview of the application
of fuzzy logic in KM and how it has gained prominence in dealing with uncertainty, and improving the quality of decisions
they have. Specifically, Sharma and Verma (2021) [10] focus on the area of the IT organizations of India, stating that
adaptive fuzzy systems are capable of optimizing KM processes.

The applicability of fuzzy techniques in decision-making / KM has been reaffirmed by other studies. Special issues
on fuzzy decision-making application in KM were considered by Zhang (2019) [11,16] who focused on practical
applications. To enhance supplier selection, Bisht (2023) [12,17,21] proposed some multi-criteria group decision-
making models based on hesitant Pythagorean fuzzy environment and, the fuzzy systems were flexible in difficult
situations. Prediction of software quality using fuzzy logic is one of the ways in which Pattanayak and Patnaik (2023)
[13,18,27] explored the application of fuzzy logic beyond conventional KM processes. The linguistic decision-making
approach has a new addition of Type-2 fuzzy sets introduced by Seth and Muhuri (2020) [14,19,22], exhibiting improved
accuracy in knowledge-based assessment. According to Aziz et al. (2020) [15,20,23] that compared AHP and fuzzy AHP,

ShodhKosh: Journal of Visual and Performing Arts 182


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh

Swapnil Porwal, and Dr. Imad Ansari

the fuzzy version outperformed the non-fuzzy in an inherently inconsistent data landscape. R-method of the multi-
attribute decision Rao and Lakshmi (2021) [24,28] creates simple but effective knowledge optimizing tools.

Moreover, fuzzy similarity and rule-based systems are used in various situations. In e-learning, Senthilnayaki,
Venkata Lakshmi, and Kannan (2013) [25] modified knowledge retrieval and application through the use of a fuzzy
technique of similarity. Varshney and Torra (2022) [26] have reviewed recent trends within the area of fuzzy rule-based
systems, and their increasing application across numerous knowledge-intensive domain uses. Taken together, these
studies suggest that adaptive fuzzy decision-making methods play a major role in the process of KM by overcoming the
issue of uncertainty through increased organization of consistency and aiding the process of informed decisions within
an organization.

3. OBJECTIVES OF THE STUDY

1) To discuss the aspect of adaptive fuzzy method in decision-making on enhancements of knowledge management
procedures.

2) To discuss the patterns of dealing with uncertainty and incomplete information of the fuzzy methods to make
decisions in an organization.

3) To compare the effect of adaptive fuzzy techniques on efficiency and reliability of knowledge sharing, storage, and
application.

4. HYPOTHESIS

e H1: Adaptive fuzzy decision-making techniques have significant gains on knowledge management process in
organizations.

e HO: Adaptive fuzzy decision-making methods have no significant role on enhancing the organizational knowledge
management activities.

5. RESEARCH METHODOLOGY

The research paper is anchored on a quantitative research design in order to quantify the enhancement of
knowledge management (KM) processes in organizations through adaptive fuzzy decision-making techniques. This was
done in a systematic manner which involved setting the design of the research, identification of the sample, gathering of
the statistics and using the statistical tools in analyzing the data.

1) Research Design

The study is a descriptive experimental study design. The descriptive design can be used to justify the existing status
of KM processes within the organization, whereas the experimental component analyzes how it has changed since those
methods of adaptive fuzzy decision-making were adopted.

2) Sample and Population

The study population comprised of employees in organizations related to IT and service-based enterprises since
these business areas have a critical dependency on the knowledge sharing and decision making.

e Sample size: 100 of the employees were chosen.

e Sampling method: A random sampling technique was employed so as to ascertain that the employees in various
departments and levels were well represented.

3) Data Collection technique

Primary data of the employees was to be obtained using a structured questionnaire. The questionnaire covered
questions in the following areas:

e Knowledge sharing
e Storage of knowledge
¢ Implementation of knowledge

In the case of fuzzy decision-making techniques that are applied, as well as prior to the application of them.
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All the questions were assessed using a 5-point Likert-scale (1 = strongly disagree to 5 = strongly agree).
4) Tools and Techniques That were Utilized

e Descriptive Statistics: Mean and standard deviation was determined to get the feel of the central tendency and
variation in the answers given by the employees.

e Hypothesis Testing-Hypothesis testing was done using a paired t-test to determine the level of improvement
before and after the introduction of the fuzzy decision-making techniques. This test assists to test whether there
is a significant difference in any two matching sets of data.

6. RESEARCH PROCESS STEPS
1) Identify knowledge management problems caused by uncertainty.
2) Introduce adaptive fuzzy decision-making techniques in knowledge processes.
3) Collect responses from employees before using fuzzy methods.
4) Collect responses again after using fuzzy methods.
5) Apply statistical tools to compare results.
6) Interpret findings to test the research hypothesis.

7. LIMITATIONS OF METHODOLOGY
e The study is limited to IT and service organizations only.
e Sample size is restricted to 100 employees, which may not represent larger populations.
¢ The study depends on employee responses, which can sometimes be subjective.
Table 1 Descriptive Statistics

Variable N Mean Standard Deviation
Knowledge Sharing (before) 100 3.2 0.85
Knowledge Sharing (after) 100 4.1 0.60
Knowledge Storage (before) 100 3.4 0.80
Knowledge Storage (after) 100 4.2 0.55
Knowledge Application (before) 100 3.3 0.75
Knowledge Application (after) 100 4.3 0.50

Descriptive Statistics

0 o
Knowledge Knowledge Knowledge Knowledge Knowledge Knowledge

Sharing Sharing Storage Storage Application Application
(before) (after) (before) (after) (before) (after)
EN ®mMean Standard Deviation

ShodhKosh: Journal of Visual and Performing Arts 184


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh

Swapnil Porwal, and Dr. Imad Ansari

8. ANALYSIS OF DESCRIPTIVE STATISTICS

Table 1 shows the descriptive statistics of three main components of knowledge management (knowledge sharing,
knowledge storage and knowledge application) before and after implementation of adaptive fuzzy decision-making
techniques. The responses factors 100 employees.

1) Knowledge Sharing

The mean of the knowledge sharing scores prior to the incorporation of fuzzy techniques was 3.2 and the standard
deviation was 0.85. This indicates that the level of satisfaction with knowledge sharing was moderate, and the answers
have been distributed, which implies the absence of common views.

The mean went up to 4.1 after adaptive fuzzy decision-making, and the standard deviation down to 0.60. This shows
that there were improved and more predictable knowledge sharing among employees and their reactions were more
uniform.

2) Knowledge Storage

The average before fuzzy methods on knowledge storage was 3.4 and standard deviation of 0.80. This implies that
knowledge storing and retrieval system was average and could be enhanced.

Mean went to 4.2 after application of fuzzy methods, and the standard deviation decreased to 0.55. This indicates
that employees perceived that the process of storing has been made more effective and reliable, and the improvement
was agreed upon by the employees to a larger extent.

3) Knowledge Application

The average pre-fuzzy knowledge application score was 3.3 and standard deviation of 0.75. This has shown that
transfer of stored knowledge to real-life decision-making situations was not very effective.

Upon the entry of the fuzziness of the decision making, the mean lifted to 4.3 and the standard deviation to 0.50.
Such an outcome is a clear indication that the employees had greater confidence in the application of knowledge in real
life scenarios and the responses were consistent among the participants.

Overall Interpretation

The descriptive statistics show that all the three dimensions of KM (sharing, storage and application) improved
significantly following the implementation of adaptive fuzzy approaches to decision-making. The rise in mean values
indicates that the employees felt that KM processes can be more effective, and fall in values of standard deviation shows
that opinions became more constant and trustworthy.

The descriptive analysis, therefore, has come up with robust preliminary data that adaptive fuzzy decision-making
methods play a critical role towards the improvement of the KM processes within organizations.

Table 2 Hypothesis Testing
Hypothesis Test Applied t-value p-value Result
H1 Paired t-test 6.85 0.000 Supported

Hypothesis Testing

IFT’

Category 2 Category 3 Category 4

©C B N W R O N

W Test Applied ™ t-value p-value Result
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9. ANALYSIS OF HYPOTHESIS TESTING

In order to test the hypothesis of this study, paired t-test was used to compare the knowledge management (KM)
performance before and after implementation of adaptive fuzzy techniques of decision-making. The primary aim was to
find out whether fuzzy method has any significant effect in enhancing the KM activities in knowledge sharing, knowledge
storage, and knowledge application.

The t-test results indicate that t- value is 6.85, sample mean, side are 2.5 and 3.2, as well as the p-value is 0.000,
which is also less than 0.05. This shows that there is a significant difference in the performances of the KM processes
both prior to and after the application of fuzzy decision-making techniques. Namely, the fact that the mean scores were
higher due to the usage of fuzzy methods indicates that employees found the procedures to be more effective, efficient,
and reliable. The fact that lower standard deviations were seen after the implementation indicates that the responses
displayed by the employees were less varied, with improvement seen across the organization.

With these results, the null hypothesis (HO), which indicated that fuzzy decision-making adaptive methods fail at
significant enhancement of KM processes, is rejected. Now, the alternative hypothesis (H1) is proved to be true and
positive effects on knowledge management as a result of fuzzy logic techniques have been confirmed. The responsible
aspects that have contributed to this improvement are the ability of the adaptive fuzzy system to deal with uncertainty,
as well as incomplete information as those issues are eminent in conventional KM systems.

As a conclusion, the hypothesis testing proves clearly the benefits of using adaptive fuzzy-based decision-making in
KM processes are improvement of organizational knowledge practices. It also enhances knowledge sharing and
management as well as application besides facilitating more dependable decisions among the employees to make
decisions in conditions of uncertainty. These results are rather convincing in terms of adopting fuzzy oriented strategies
in current knowledge-intensive organizations.

10. CONCLUSIONS OVERALL RESULTS

In this research paper, we examined how adaptive fuzzy decision-making methods affect knowledge management
(KM) processes such as knowledge sharing, storage and application. The study was carried out through 100 employees
in IT and service-based companies, where the regression statistic and hypothesis testing were used to prove the efficacy
of fuzzy approaches.

The general implications denote that the KM has greatly improved in all its dimensions after the adoption of the
adaptive fuzzy rules of making decisions. Descriptive statistic showed that, the average scores of knowledge sharing,
storage and application have increased significantly and the standard deviations have declined. This indicates not only
there was a greater perceived effectiveness of the processes by employees but also that experiences with knowledge
management were more consistent throughout the organization.

Statistically significant paired t-test was used to test the hypothesis that these changes were not an insignificant
improvement. The null hypothesis, based on which no enhancement of KM processes could be observed with the use of
the adaptive fuzzy techniques, was abandoned. The alternate hypothesis was valid as it demonstrated that fuzzy-based
techniques alleviate knowledge management in organizations. The results, therefore, point out the capacity of adaptive
fuzzy systems to deal with uncertainty, incomplete data, and vague information, issues that tend to provoke difficulty in
the typical KM process.

Generally, the analysis shows that adaptive fuzzy decision-making methods are effective ways through which
knowledge management procedures can be streamlined to bring about efficiency in organizations, responsiveness and
ability to arrive at a better decision making. Since workers are in a position to exchange, reserve and implement
knowledge, the performance of companies is also enhanced.

To recap it all, the usage of fuzzy logic in KM systems is not only a technological advancement on an organization
but also a strategy tool. It enhances decision accuracy in uncertain circumstances, enables knowledge-based innovation
and secures sustainable development. The work gives weighty arguments that adaptive fuzzy approaches can be ranked
as a component of contemporary knowledge management paradigm.
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11. FUTURE SCOPE OF THE STUDY

The results of this research show that adaptive fuzzy decision-making methods have a great positive impact on the
processes of knowledge management (KM). Nevertheless, this research leaves several opportunities to develop it and
consider some more applications in the future.

1) With the opportunity to branch out into New Sectors:

In this research, IT and service-based organizations were given attention. The implementation of fuzzy decision-
making methods in manufacturing, healthcare, education, and governmental industries can be discussed as a future
research opportunity because the issue of knowledge management is equally important there. Research on different
industries will result in greater understanding of how efficient and flexible fuzzy systems are in different organisational
settings.

2) The inclusion of Advanced Technologies:

The next area of research should examine the use of fuzzy logic and artificial intelligence (Al), machine learning
(ML), and cloud computing in more innovative knowledge management solutions. Integrating fuzzy decision making
together with Al has the capability to augment predictive analytics, automate knowledge-based decisions and real-time
knowledge retrieval.

3) Studies of scale and multi sites:

The present research was only restricted to 100 employees within one organization or few organizations. Expanded
sample sizes and multi-setting implemented research can be included in future research, and will furnish more
generalizable data, and can be used as a method of verification of the efficacy of adaptive fuzzy systems on a larger scale
of an organization.
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