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Abstract. The purpose of this study is to explore the present trends of knowledge
discovery (KD) from digital library (DL) systems in Bangladesh. The main obsta-
cles of KD from the contents of DL and ways to overcome the barriers are also
described. This study uses both qualitative and quantitative approaches along with
the review of related literature. The present scenario of the KD from the contents
of DL in Bangladesh is presented by a survey with a structured questionnaire and
reviewing related literature. This study identifies the challenges of KD from the
contents of DL in Bangladesh, which are inaccurate bibliographic metadata, a
lack of accurate holdings data, a lack of synchronized bibliographic metadata, etc.
This study also suggests some suitable ways to overcome the existing challenges
of KD from DL contents, such as providing high-quality data, preserving com-
plete bibliographic metadata, preserving accurate holdings data, synchronizing
bibliographic metadata and holdings data, and using consistent data formats.
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1 Introduction

The contents of the digital library (DL) are critical for any twenty-first-century library
user. Especially it is very important for students, faculty members, researchers, and sci-
entists who want to get information in the quickest possible time. As a result of the
advancement of ICT and the demand for current users, DL has been established all over
the world to effectively and efficiently serve those communities.With the advent of mod-
ern science and technology, informationmanagement services that enable the creation of
digital libraries have significantly improved [1]. As a consequence, the authorities of that
DL would purchase a significant number of digital resources each year based on their
ability to meet patrons’ demands. However, due to a lack of good searching tools, many
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great library materials are overlooked. Libraries spend a significant amount of money
each year growing their collections through various information resources or platforms,
yet most of these resources are underutilized owing to a lack of a robust search engine
with a single interface [2].

Knowledge discovery (KD) or retrieval of information from sources is very critical
for any library user. KD tools are essential for any library to make its materials visible to
users so that they can make appropriate use of them. KD tools use many approaches to
search for and extract usable knowledge from data, databases, and documents [3]. How-
ever, KD tools can work effectively and efficiently if the library metadata and holdings
data are properly managed. Discovery and access can be difficult or impossible with-
out accurate bibliographic metadata and holdings data [4]. Nowadays, the most crucial
responsibility of library professionals is to ensure KD from DL content is effectively
and efficiently done in order to provide good library services to their users. As a conse-
quence, they must rely on advanced technology, cutting-edge tools, and approaches that
are critically needed in the DL to help make use of the contents of crucial information
sources and locate the knowledge [5].

The purpose of this study is to explore the present trends of KD from DL systems in
Bangladesh. It tried to identify the advantages and disadvantages, current barriers and
challenges, and the tools and technologies required for KD from DL contents. It also
attempted to offer effective strategies for overcoming the existing barriers and obstacles
associated with KD. As a result, this research will be highly useful to all Bangladeshi
and worldwide information scientists in understanding KD from the content of DL. It
will serve as a guideline for library academicians, practitioners, and patrons.

The rest of the paper is structured as follows. The second section describes the
conceptual map by reviewing related literature. The third section explains the aims and
objectives of this study. The fourth section presents the research questions. The fifth
section presents the research methodology. The sixth section describes the analysis of
data, findings and discussion. The seventh section presents the technique of discovering
knowledge as per the library professionals in Bangladesh. The eighth section mentions
the limitations and direction for future research and the final and ninth section concludes
the paper.

2 Literature Review

2.1 Concept of Knowledge Discovery

Knowledge discovery has been a hot topic not only in data mining and artificial intelli-
gence but also in many other disciplines throughout the history of humanity in general
and in particular over the past decades in the digital age [7]. Knowledge discovery is
responsible for the quality of data entering discovery systems [8]. The high-level pro-
cess of extracting effective, undiscovered, possibly valuable, and ultimately understood
patterns from enormous amounts of data is referred to as knowledge discovery [9]. Web
software that searches journal articles and library catalog metadata in a unified index and
shows search results in a single interface are known as discovery tools [2]. The knowl-
edge discovery process has some distinct characteristics, particularly when dealing with
data of high velocity, variety, and volume [10]. Characteristics such as large data volume,
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knowledge discovery efficiency, the accuracy of discovered knowledge, and discovery
automation are linked and must be addressed together for reliable knowledge discovery
[10, 11]. Knowledge Discovery in databases is the process of extracting usable infor-
mation from a huge data set using a data mining algorithm with specified metrics and
thresholds and in more recent times, artificial intelligence approaches have been uti-
lized to achieve this goal [11]. Because humans’ intelligent actions include discovering
knowledge, extracting knowledge, and mining knowledge, knowledge discovery is a
type of intelligent behavior [7, 12].

2.2 Tools of Knowledge Discovery

A knowledge discovery tool is defined as a search engine that uses unified indexes of
licensed scholarly information to search across multiple library databases provided by
various vendors and can be customized for size, range, and comprehensiveness of data
inclusion for targeted solutions [6]. Discovery tools that ingest metadata into a single
index employ a single set of search algorithms to retrieve and rank results [2]. Although
it is evident that a tool like Summon is required and value to library users, libraries must
take care to position such devices in such a way that they can be a successful addition
to the resource discovery dynamic [13]. Discovery tools, such as EBSCO Discovery
Service, summon service (Serial Solution), Encore Discovery (Innovative interface), and
Primo Central (Ex Libris Group), provides both opportunities and challenges for library
instruction, depending on the academic discipline, users’ knowledge, and information-
seeking need [2]. A metasearch engine, sometimes known as a search aggregator, is an
online information retrieval tool that generates its own results using the data of a web
search engine. Metasearch engines take user input and query search engines for results
right away. The users are supplied with enough data that has been acquired, ranked, and
presented to them [14]. Federated search is a key component of an Information Portal,
which serves as a gateway to a variety of information sources. When a user types a
search query into the Information Portal’s search box, the system uses federated search
technology to send the search string to each resource included in the Portal [15].

2.3 The Current State of Digital Library Practice in Bangladesh

We have become comfortable with the DL, which is paperless, borderless, and always
accessible from anywhere in the globe, due to the use of information and communica-
tion technology. Digital libraries and Institutional Repositories have grown increasingly
popular as a means of gaining quick access to electronic information, however digital
library activities in Bangladesh are still in their infancy [16]. In Bangladesh, the expan-
sion of IRs is modest and it has a poor rate of IR development as compared to other Asian
countries [17]. According to ROAR (Registry of Open Access Repositories), the number
of repositories in Bangladesh is quite low, with only twelve [18]. They suggested that
Bangladeshi librarians may require assistance in developing repositories in their own
organizations. Islam&Naznin pointed out that the implementation of DL in Bangladesh
is difficult, and specified library users should be knowledgeable of how to utilize it. It
also necessitates an educated workforce, enhanced infrastructural facilities, and gov-
ernment attention [19]. Islam and Naznin; Rahman et al. noted significant progress in



Knowledge Discovery from the Digital Library’s Contents 37

library digitization efforts in Bangladesh over the last decade, as well as issues like
capacity building, shrinking funding, insufficient facilities, and traditional duties being
supplanted by modern technologies. They also promoted joint digitalization efforts and
provided helpful recommendations [19, 20].

3 Objectives of the Study

Themain objective of this study is to explore the present trend of KD from digital library
systems in Bangladesh. The more particular objectives are:

a) To determine the pros and cons of knowledge discovery from DL contents
b) To identify the existing barriers and challenges of DL
c) To identify the tools and technologies that are required for KD from DL contents
d) To offer effective ways to overcome the existing barriers and challenges of KD.

4 Research Questions (RQs)

Based on the above objectives, one major research question (MRQ) and three subsidiary
research questions (SRQs) have been formulated that will guide the study.

MRQ1. What is the present trend of KD from the DL system in Bangladesh?
SRQ2. What difficulties and challenges are being faced in knowledge discovery from
the DL content in Bangladesh?
SRQ3. What types of tools and technologies are required for knowledge discovery from
DL contents?
SRQ4. How could the existing barriers and challenges of KD be overcome?

5 Research Methodology

Both quantitative and qualitative methods have been applied in this study. A structured
questionnaire was designed and sent to the library professionals through emails for col-
lecting data. The questionnaire was sent to 150 library professionals of different orga-
nizations, including universities, research institutes, etc. in Bangladesh. We received 85
filled questionnaires.Among 85 respondents 78 respondents, filled questionnaires appro-
priately and the remaining 7 respondents did not fill properly. Therefore, we used 78
responses in this study. Due to the current pandemic circumstances, many professionals
are staying in remote areas where internet connectivity does not work properly. Hence,
they could not participate in this study.We conducted telephone interviews with key pro-
fessionalswho are actively involved in directingDL. The quantitative datawere analyzed
using SPSS (version 20.0) software and qualitative data were analyzed thematically.
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6 Findings and Discussion

6.1 Demographic Profile of the Respondents

This section focuses on the male and female ratio as well as the respondents’ highest
levels of education. Among the 78 respondents, 70.5% (55) respondents were male,
and 29.5% (23) were female. The educational qualification of the respondents is seen
that the highest 77% of respondents have a Master of Arts (M.A.) degree, while the
lowest 4% have the Masters of Social Science (M.S.S.) degree. The second highest 13%
has a master’s of Philosophy (M.Phil) degree and 6% of respondents have a Doctor of
Philosophy (Ph.D.) degree.

6.2 Designation of the Respondents

According to the survey, it is seen that the highest percentage of responses (36%) from
the “Assistant librarian”, followed by “Deputy Librarian” (32%), “Librarian” (17%),
and “Library Officer” (4.5%) “Additional Librarian” (3%) Deputy Director (3%). We
received only one response (1%) from “Chief librarian”, “Principal Scientific Officer”,
“Assistant Library officer” and “Cataloguer” respectively.

6.3 Competencies of Respondents in Digital Library Management

This section summarizes the results of the survey on respondents’ digital librarymanage-
ment skills. The highest 44.9%of respondents have an intermediate level of competencies
in the management of the digital library, on the other hand, 30.8% of respondents are
beginners in the management of the digital library. 14.1% of respondents stated that they
have excellent knowledge in themanagement of digital libraries, while 10.3%mentioned
there have no setup of digital libraries.

6.4 The Tools and Technologies Needed to Discover Knowledge from the DL
Contents

The respondents were asked to indicate their level of agreement with some specific tools
and technologies which are required for Knowledge discovery from the content of digital
libraries. The level of agreement of the respondent is analyzed on 1–5 Likert scales in the
Sect. 6.4, 6.5 and 6.6. The mean and standard deviation of the responses were calculated
according to the following scores: strongly disagree = 1.00, disagree = 2.00, neutral =
3.00, agree = 4.00, and strongly agree = 5.00 using the descriptive analysis techniques
of SPSS.

The highestmean scorewas 4.49 for the statement of “OPAC,”while the lowestmean
score was 4.03 for the statement of “Apps.” The second highest mean score was 4.42
for the statement of “Library Catalogue,” followed by 4.35, 4.26, 4.21, 4.18, 4.15 and
4.14 for the statements of “Search engine,” “Index,” “Discovery software”, “Document
Object Identifier (DOI)”, “Information of contents page”, and “Metadata” respectively.
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6.5 The Difficulties and Obstacles of Discovering Knowledge

The opinion of the respondents regarding the difficulties and obstacles of discovering
knowledge from the content of a digital library is stated below.

Inaccurate Bibliographic Metadata
Without the proper bibliographic metadata, users won’t be able to find the information
they need [4]. The respondents agreed with the statement (with a mean score of 3.91)
that content could not be traced due to inaccurate bibliographic metadata.

Lack of Accurate Holdings Data
The content from the digital library is unable to discover due to a lack of accurate
holdings data. The respondents agreed (with a mean score of 3.83) that one of the most
significant barriers to discovering knowledge from the digital library’s contents is a lack
of accurate holdings data.

Lack of Synchronized Bibliographic Metadata and Holdings Data
The respondents agreed with the statement (with a mean score of 4.24) that unsynchro-
nized metadata and holdings data creating hindrance in discovering knowledge.

Libraries Receive Data in Multiple Formats
The respondents agreed with the statement (with a mean score of 4.21) that the libraries
have to receive data inmultiple formats, which causes difficulties discovering knowledge
from the digital library’s content.

6.6 Ways of Overcoming the Barriers and Challenges of KD from Contents of DL

The respondents were asked to specify how to overcome the barriers and challenges of
KD from the digital library’s content. The responses of the respondents are presented
below.

The highest mean score was 4.60 for the statement of “Using Knowledge Bases And
Related Tools (KBART) and MARC standards,” while the lowest mean score was 4.12
for the statement of “Preserving complete bibliographic metadata.” The second highest
mean score was 4.37 for the statement of “Providing high-quality data,” followed by the
score of 4.32, 4.28, 4.24 for the following statements of “Using consistent data formats”,
“Preserving accurate holdings data” and “Synchronizing bibliographic metadata and
holdings data” respectively.

6.7 The Most Commonly Used Discovery Tool/software in the Libraries
of Bangladesh

The most commonly used discovery tool/software in Bangladeshi libraries. The high-
est 55 (66.7%) respondents agreed that “VuFind” is used to discover knowledge in
Bangladeshi libraries, while the lowest 2 (2.6%) respondents believed that “Encore” and
“Blacklight” are used for the same purpose. The second highest 37 (47.4%) respondents
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agreed that “EBSCO’s Discovery Service” are being used in libraries in Bangladesh fol-
lowed by 16 (20.5%), 15 (19.2%), 9 (11.5%), 8 (10.3%), 6 (7.7%) for the tools/software
“eXtensibleCatalog”, “WorldCatLocal”, “BiblioCommons”, “ProQuestAquaBrowser”,
“Ex Libris” respectively.

7 The Technique of Discovering Knowledge as Per the Library
Professionals in Bangladesh

An open-ended question, “Would you please share your thoughts on how to effectively
discover knowledge from the digital library’s content?” was asked through the ques-
tionnaire. The responses to this question were analyzed and categorized into themes as
discussed below.

Creating systematic index and keywords: IP-1, IP-5, and IP-7 (Interview Participant)
mentioned that the knowledge could be discovered from the content of the digital library
by creating a systematic index of resources and searching knowledge applying appro-
priate keywords of desired information. Powerful search engine: IP-2 and IP-10 stated
that a powerful search engine should be developed for discovering knowledge. A search
engine can find information from any organized digital source. It is a popularly used
tool all over the world for discovering knowledge. The resources should be collected
from authentic sources: IP-50 and IP-72 emphasized the collection of resources from
authentic, renowned, and standard organizations. They revealed that a world-famous
organization generally maintains proper quality and standard system from creation to
delivery of information. Hence the information provided by world-class organizations
that information can be easily discovered using searching tools. Use of Artificial Intel-
ligent and Big Data technology: IP-22, IP-66, and IP-71 stated that knowledge might be
discovered effectively and efficiently from the contents of the digital libraries utilizing
Artificial Intelligence (AI) and Big Data technologies. DL can leverage AI and Big Data
technologies to discover knowledge for its databases, as they are used in almost every
industry. Following standard metadata: IP-33, IP-77 and IP 80 stated that every docu-
ment should be uploaded in the digital library with the following standard metadata and
setting all the possible keywords and subjects should be added as much as possible. The
database should be relational; the author, subject, place, publisher, supplier, etc. should
be hyperlinked. Search can be filtered within the search result. The interface should be
user-friendly.

As per the study respondents, KD from the contents of DL would be simple to
discover using the approaches indicated.

8 Limitations and Direction for Future Research

In this pandemic circumstance, educational institutes and most research organizations
in Bangladesh and the rest of the world are physically closed. The information and
library professionals from those educational institutes and research organizations make
up the research population for this study. We were unable to communicate with many
professionals since they were not available at their workstations; as a result, we could
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not reflect their views in the article. Future research could involve a larger sample size
and a look at the demographic information of the diverse responders. As a result of the
limitationsmentioned above, other scholars may be inspired to conduct further empirical
research in this field.

9 Conclusion

The aim of the study was to explore the present trend of KD from digital library systems
in Bangladesh. The findings showed that 70 respondents (out of 78) stated that they are
successfully capable of running the DL and some of them are experts in DLmanagement
and only 8 respondents mentioned they have not existed the DL. Moreover, the study
exposed that “VuFind” and “EBSCO’s Discovery Service” software are being popularly
used as KD tools in the libraries in Bangladesh. As a result, Bangladesh has a healthier
overall scenario in terms of DL setup, skilled manpower, management, and KD from
DL’s content. The findings also revealed that the DL faces numerous challenges in dis-
covering knowledge from its content, including inaccurate bibliographicmetadata, a lack
of accurate holdings data, a lack of synchronized bibliographic metadata and holdings
data, and data in a variety of formats, among others. However, this study recommended
that DL should maintain high-quality data, preserving complete bibliographic metadata
and accurate holdings data, synchronizing bibliographic metadata and holdings data,
using consistent data formats and using Knowledge Bases And Related Tools (KBART)
and MARC standards. Every year, almost every library acquires valuable resources for
library clients based on its financial capabilities. Nevertheless, library users may not be
able to read all of these materials since adequate discovery techniques are not used to
retrieve information from the sources. Therefore, discovery tools are playing a crucial
role to solve that problem. We may conclude that KD from DL’s content could be a
success if data suppliers, service providers, and competent professionals work together
to update and synchronize bibliographic and holdings data, as well as standardize data
formats.
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