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PREFACE

It is with immense pleasure and profound pride that we present the conference proceedings
of the 3rd Edition of the International Conference on Knowledge Management in Higher
Education Institutions (ICKHI 2024), held on 30-31 January 2024. This collection stands
as a testament to the collaborative efforts and scholarly contributions of individuals from
esteemed institutions worldwide who converged to delve into the dynamic realm of
knowledge management in higher education.

Organized by the Central Library of Manipal University in collaboration with King
Mongkut's University of Technology North Bangkok, Thailand, the conference served as
a vibrant platform for scholars, professionals, and researchers to engage in stimulating
exchanges of ideas and insights. It was a forum where diverse perspectives converged,
fostering rich discussions on the pivotal theme of knowledge management in higher
education.

We are delighted to announce that we received a total of 140 papers from professionals and
research scholars across the globe. Out of these submissions, 90 papers were thoughtfully
selected for inclusion in the conference proceeding volumes, covering a broad spectrum of
topics encapsulated within eight distinct categories.

Knowledge Management in Information Centers (KM)

ICT Enabled Library Services (IT)

Open-Source Software & Resources in Higher Education (OS)
Digital / Virtual Libraries in Academic Institutions (DL)
Mobile and Semantic Web Technologies in Libraries (MS)
Copy Right Issues and Total Quality Management (CR)

E- Learning / Virtual Learning (EL)

LIS Education & Best Practices in Libraries (LS)

i I i e

As we extend our sincere gratitude to Dr. Gopalakrishna Prabhu, President of Manipal
University Jaipur, Dr. Jawahar Mal Jangir, Pro President, and Dr. Nitu Bhatnagar, Registrar
of Manipal University Jaipur, for graciously affording us the opportunity to organize this
impactful conference, we also extend our heartfelt appreciation to Prof. Dr. Teravuti
Boonyasopon, Chairman, King Mongkut's University of Technology North Bangkok,
Thailand for their invaluable support in jointly conducting this event.

Furthermore, we express our profound gratitude to the members of the International
Advisory Committee, National Advisory Committee, and the Organizing Committee, as
well as the dedicated staff of Manipal University Jaipur, India, and the King Mongkut's
University of Technology North Bangkok, Thailand for their unwavering support and
assistance throughout the planning and execution phases of the conference.

Last but certainly not least, we extend our deepest appreciation to all the authors whose
scholarly contributions have enriched the discourse on knowledge management in higher
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education. Your dedication has not only advanced the field but has also contributed
significantly to inspiring further research and innovation.

It is our sincere hope that this compilation of papers will serve as a valuable resource,
igniting new avenues of inquiry and guiding the endeavours of scholars, practitioners, and
policymakers in the field of higher education and knowledge management.

Dr. K.S. Shivraj
Dr. Phayung Meesad
Dr. Akhilesh Kumar Sharma
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Message

I am delighted to learn that the Central Library of Manipal
University Jaipur, in collaboration with King Mongkut's
University of Technology North Bangkok (KMUTNB),
Thailand, is organizing the third edition of the Online
International Conference on Knowledge Management in
Higher Education Institutions (ICKHI-2024) on January
30"-31%, 2024.

In higher education institutions, knowledge management
(KM) plays a vital role in leveraging intellectual assets for improved teaching,
research, and administrative processes. KM initiatives in academia aim to capture,
organize, and disseminate both explicit and tacit knowledge among faculty, staff,
and students. These efforts facilitate collaborative research, interdisciplinary
cooperation, and the development of innovative educational practices. KM
strategies often involve the creation of digital repositories, learning management
systems, and academic networks to store and share scholarly resources. By
harnessing institutional knowledge, universities can enhance curriculum
development, student learning outcomes, and faculty professional development.

It is inspiring to note that more than 130 research papers have been received from
academicians from all over India and various other countries. With such diverse and
substantial participation, | am confident that this conference will foster a
knowledge-driven environment, offering a shared platform for researchers,
technologists, and scholars to exchange ideas and engage in discussions on
emerging trends in the field. It is anticipated that the conversations and insights
from the conference will spur innovations and ensure that everyone remains
informed about the latest technological developments.

On behalf of Manipal University Jaipur, | extend a heartfelt welcome to all
participants of ICKHI-2024. | extend my sincere congratulations to the Central
Library and the organizing committee for their dedicated efforts in orchestrating this
conference in a fitting manner.

| wish the conference great success.
Dr. G K Prabhu

President
Manipal University Jaipur
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| am pleased to note that the Central Library of Manipal
University Jaipur, in collaboration with King Mongkut's
University of Technology North Bangkok (KMUTNB),
Thailand, is hosting the third edition of the Online
International Conference on Knowledge Management
in Higher Education Institutions (ICKHI-2024) on
January 30™-31%, 2024.
X
.

/ / _ The importance of fostering knowledge management in

. the workforce is increasingly recognized, particularly
with the rapid advancements in higher education. One of the major challenges for
academicians is to apply their expertise across various realms of knowledge
management and engage in interdisciplinary research. It is imperative to perceive
this challenge as an opportunity for progress in higher education. Another significant
challenge lies in identifying how these techniques can assist young researchers in
enriching their knowledge and developing innovative applications in fields such as
Science and Humanity, Social Sciences, Library Sciences, and other Allied Sciences.

I am confident that this conference will offer valuable insights into the diverse
domains of Science and Humanity. It will serve as a platform for presenting the
latest developments and applications in the fields of Knowledge Management and
Innovation across various disciplines, including Engineering, Health Sciences, Social
Sciences, and other related fields. The intellectually stimulating interactions and
exchange of productive ideas are expected to benefit all participants.

| extend my congratulations to the Central Library on undertaking this endeavour
and offer my best wishes for the success of the conference.

Commodore (Dr.) Jawahar M Jangir
Pro-President
Manipal University Jaipur
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Message

I am very happy to extend my warmest greetings to
each of you, as we embark on an exciting journey
towards the 3rd Edition of Online International
Conference on Knowledge Management in Higher
Education Institutions (ICKHI 2024), hosted by the
Central Library of Manipal University Jaipur in
collaboration with King Mongkut's University of
Technology North Bangkok, Thailand on 30™ to 31°
January 2024. This conference promises to be a
forum brimming with innovative ideas, insightful
discussions, and valuable networking opportunities.

In the dynamic realm of Higher Education Institutions (HEIs), the role of knowledge
management transcends mere information dissemination; it becomes the
cornerstone of innovation and progress. As educational paradigms shift and
technologies advance, the need to adeptly manage and leverage knowledge
resources intensifies. HEIs must embrace a culture of continuous learning and
adaptation to remain relevant in an ever-changing world.

Effective knowledge management practices not only enhance teaching and learning
experiences but also empower academic communities to tackle complex challenges
with agility and creativity. By fostering interdisciplinary collaboration and fostering
a spirit of inquiry, HEIs can cultivate a fertile ground for groundbreaking research
and holistic development.

| extend my heartfelt gratitude to the organizing committee, associates, and
participants for their unwavering commitment to making ICKHI 2024 a resounding
success. Your dedication and enthusiasm exemplify the spirit of academic excellence
and international cooperation that defines Manipal University Jaipur and King
Mongkut's University of Technology North Bangkok, Thailand.

Warm Regards,
Dr. Nitu Bhatnagar

Registrar
Manipal University Jaipur
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Library Kiosk: A Self-Service Tool for Libraries to Deliver
Services to Patrons

Avinash Lande' and Dr. Archana Arun Vanikar Kulkarni’
'Librarian, D.Y. Patil College of Engineering, Akurdi, Pune, Maharashtra, India
2Librarian, B.P. Arts, S.M.A.Sc. and K.K.C. Commerce College, Chalisgaon, India
E-mail: lande.avinash2 @ gmail.com, archanasandeshkulkarni @rediffmail.com

Abstract

As we all know that we are living in 21" century and we must adopt changes which make up the
requirement of the present era. Internet and information technology impacts on every field. In the
field of Library and information center, Information and Communication Technology has brought
many changes in physical and online service. Because of this our Library professionals have also
some problems to face such changes in technology. Librarians have to change their role from
traditional to techno savvy Librarian. We have to changes our approaches towards delivering of
Library services. Librarians should collect, manage, preserve and deliver information in digital
form. Nowadays it’s very easy to get the information on Google in very short time with the help of
Laptop, tablets, mobile phones etc. So it’s a challenging task of Library professionals to manage
and deliver digital collection and services. In this techno savvy age it is a need to initiate and start
Library services and facilities through technological tools. Kiosk technology is one of the tools of
them. In this paper, we are going to discuss about Kiosk types and its utilization and usefulness in
various types of academic Libraries.

Keywords: Library Kiosk, Self-Service Tool for Libraries

Introduction

Nowadays, Libraries and Librarians play an important role in providing access to information,
organizing it, and helping users to find the information their need. Accordingly, information
services have become a key component for Libraries. The present user’s interest is to get the
information in need within a given timeframe. Though the present users can get access to the vast
amount of information on the Internet and online databases, the role of Library information
services has nowhere reduced. E-journals/ Magazines, CDs, DVDs, online resources etc. also
Libraries providing reference services, online services, RFID-based circulation systems etc. In
recent years Libraries have used kiosk service for a Library function. As Dr S.R. Ranganathan
said that in his fourth law to save the time of the reader. Library Kiosk service also saves the time
of the users and assists. Library users for smooth working. Kiosk represents digital Library
concepts and offers automated services to Library users. Services can include book issue, book
Return, book renewal, cataloguing services, bibliographic services etc.als kiosk offer multiple
benefits to Libraries.

Types of Kiosk Machine

1. Self-Service Kiosk: Kiosk in self-service mode facilitates to use machine in a way that you
don’t have to wait for an employee to assist you, but it helps to directly interact with the company
or a service provider that you are interested in. It saves your time to see and analyze services as
per your way and choice. For example, ATVM is used to get the tickets at the railway platform.
Here you have to simply approach the machine and select the options given on that screen and
make a payment. Sign in of staff and students in colleges are another example of the self-service
kiosk.

1 ICKHI 2024, 30-31 January 2024
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2. Information Kiosk: 1t’s nothing but a device which is useful for giving information to the
community. The information available in this Kiosk is very simple and understandable. User does
not need any help or any advisor while using the information Kiosk machine. There may be an
interactive and non-interactive Kiosk is available as per the requirement and needs of the
organizations or companies. For example, Kiosk are available at hospitals, restaurants, hotels,
companies etc.

3. Internet Kiosks: Such type of Kiosk has an internet connectivity to facilitate the users to access
information on internet and other purposes. For the accessibility, it charges some cost for specific
time period. It is mostly seen in hotels or other public places.

4. Advertising Kiosks: it is a type of Kiosk which is used for advertise of some product or any
other thing. It’s very useful to show the qualities and other parts of a product which attract the
customer to their product. it impacts the selling of a product. Such type of kiosk we can see in
Malls, Theatres etc.

5. Way finding Kiosks: This type of kiosk is very popular in public places. Wayfinding Kiosk is
very useful to people to find their desire way where they have to go for specific purposes. It shows
the roadmap to the users to understand the basic information about what the users are looking for.
E.g. way finding Kiosks are generally seen in shopping mall where the customer wants to buy
some product but could not be able to find the way, here this type of kiosk helps users to find
exact way.

Benefits of Kiosk

The above types of Kiosk have their own benefits which are commonly mentioned below.

1. Lighten Users Irritation: A perfectly design kiosk is very much helpful to minimize the user’s
irritation and satisfy users need because all the structured information in a very easy manner is
given in it. It doesn’t lose the concentration of the client to search the desire product or service he
wants.

2. Advertising of Product and Services: An updated and modern Kiosk helps in making branding
of the product and services. It makes tasks easy to create attraction and reliability. This helps in
advertise your product which will effect in selling and utilizing the products and services.

3. Minimum Exemption to Work of Employees: This Kiosk will help your employees to minimize
the work of customer service. Your organizational staff will be there to give the best service to the
customers but Kiosk will help them to answer minor questions or problems of your customers,
which is a very big task of day to day 's activities of your staff. This will save your employees time
and give them some relaxation to concentrate on other important tasks. This will also impact on
the customer also because they don't need any staff help to use or get the information about the
service or work they have to enquire.

4. Quickness and Timesaving Service: Employees might not give a quick and timely service
because of some physical constraints and limitations but the kiosk gives a timely and quick service
by having touch screen facility and various features with it.

5. Cost Effective and Build Efficiency: Many organizations spend their money on employees to
give best service to their customers. Various types of kiosks help organizations in saving cost on
labor because it does the work of many employees with the same efficiency without having a
break.

ICKHI 2024, 30-31 January 2024 2
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6. Strengthening Usage and Selling of Product: The major usefulness of well designed and well
equipped Kiosk is to increase usage and sales of your product. It's not just a machine but an
interactive path for the users or customers to know about the product or service. It promotes your
product or service by having an user friendly screen or display. It increases your product sales and
usage.

7. Provide Security and Privacy Against Danger or Threat: Most of us are not very much sure
about the process of handling our debit or credit cards to any other persons for any payment. There
may be a chance of fraudness. In this case a self service Kiosk helps you to keep your identity safe
and make your payment securely. Such type of Kiosk can be seen in hotels, grocery stores or
restaurants.

Critical Issues While Using Kiosk

1. Adjustability or Flexibility: Most of the Kiosk required wired connectivity to operate it but it
is not possible for every situation. Some of the services require more flexibility to access it
but Kiosk may not fulfill it.

2. Finance Factor: There are various kiosks which prices are different as per the functionalities
and facilities available with it. It impacts the selection of kiosks. Cost is very important factor
while selecting a kiosk

3. Trustworthy and Privacy: While selecting any Kiosk, it is very important to think about its
trustworthiness and privacy because it is connected with the intranet or internet. Your data
might be copied by hackers or someone else. It's very important to give 24/7 information
security to the selected kiosk which is a very challenging task.

Usefulness of Kiosk for Library and Information Centers

In the present ICT environment, Libraries and information centers are also changing their roles
from giving traditional to modern services and facilities. Kiosk also plays an important role in this
regards. Various types of Kiosk are being useful for the Libraries to deliver Library services to the
users. The following are the major and prime importance of Library Kiosk.

1. Kiosk is useful for giving Library information to the users.

2.1t saves the time of Library staff to give instructions and suggestions of how to use Library
services regularly.

3.1t provides a platform to the users where they can access all the books, journals and other
important information which is very important for the newly students who enter the Library
first time

4. Library staff can demonstrate or give the Library presentation to the users of the Library or
the committee members who visit the Library

5. Various links of e-journals database, Library website, eBooks and other e databases can be
shown on the screen of Kiosk.

6. Kiosk helps to minimize the Library staff requirement in Library because it itself has an user
friendly interface which is familiar to Library users and they rarely need help of Library staff.

7.Library OPAC can be shown with the help of Kiosk to give the bibliographic information of
books and other materials of the Library.

8. Library kiosk provides a touch screen to the users which are very best for quick access to
Library services and getting information about the Library.

Library Service and Self Service Kiosk Usefulness

There are various types of services provided by Libraries out of which circulation service is very
fundamental and major service provided by Libraries. In this regard, self-service Kiosk helps

3 ICKHI 2024, 30-31 January 2024



Avinash Lande and Dr. Archana Arun Vanikar Kulkarni

Library staff to automated check in and check out books. It saves the time of the users and the
Library staff.

Implementation of Kiosk in Central Library of D Y Patil College Of Engineering, Akurdi,
Pune

Library kiosk has been implementation in the central library of D Y Patil College of engineering,
Akurdi,Pune. Various e-resources, OPAC, feedback form, book requisition form and all the
related library services and facilities information have been made available on the display of
library kiosk. It has a touch screen display to operate library kiosk.

Ao : [ pE—
DY DY Patil College of Engineering,Akurdi,Pune
E— CENTRAL LIBRARY

OPAC

Fig.1 Implementation of Kiosk in Central Library of D Y Patil College Of Engineering

Conclusion

Library Kiosk plays an essential role in delivering Library and information services. Library users
can not only borrow, return, and renew items at our self-service kiosks but they can also find and
download digital titles, discover events and programs, receive reading recommendations, and pay
fines and fees. The main purpose of the Library is to provide quality services to satisfy users with
the right information at the right time. It’s a necessity of time for the library to upgrade with new
technologies. Kiosk provides easy, fast and suitable information related library to users.
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Abstract

The aim of this study was to investigate the influence of ICT on the vocational interests of GCE
A/L students of the Kurunegala district. A sample of one thousand GCE A/L students was
considered by using a simple random sampling technique. To data collection, researchers
developed two scales — the Vocational Interests Scale and the Scale on Influence of ICT for
vocations. Before administering these tools, researcherschecked the reliability and validity of
these Scales. In order to test the hypothesis of the study, the data were analyzed by using
statistical methods like Product Moment Coefficient of Correlation and Regression Analysis. The
study revealed that — a positive and significant relationship was found between ICT and the
Vocational Interests of GCE A/L students. 30.6 percent of the variance of Vocational Interests was
contributed by ICT.

Keywords: ICT, Vocational Interest, School Education

Introduction

In this expeditious transmuting modern sophisticated techno-scientific ecumenical society where
internet, cell phone, e-mail, chatting, liberalization, globalization etc. are the frequently used
terminologies of our adolescent generations. This 21st Century is known as the age of science and
technology because of the tremendous advancement that has been made in scientific, technological
and industrial fields. Exhilarating revelations and incipient inventions along with technological
developments which are taking place every day are influencing human beings in every sphere of
life, work and play ecumenical. It has influenced every aspect of life, like education, business,
industry, banking, agriculture, medicine and sundry other fields, i.e. incipient and emerging
technologies challenge the traditional edifying-cognition process and the ways of education.

The present education system of Sri Lanka is aggravating the quandary of unemployment. One of
the most challenging authoritative ordinances of this 21st Century is to abstract unemployment
and impecuniosity and procure a sustained economic magnification. Sri Lanka’s changeover to an
erudition-predicated economy requires an incipient generation of edified and adroit people.
Consequently, it is the responsibility of society to prepare the puerile generation for this unique
authoritative ordinance of the 21st Century. Today, vocational education has become synonymous
with quality life as it contributes significantly to promoting the intrigues of individuals,
enterprises, economy and society. The social, commercial, technical and cultural development of
Sri Lanka depends on secondary edification. Secondary edification is one of those stages of
education, which is given after primary edification but afore university inculcation. It plays a
paramount role in the training of the youth in order to take an active part in the social
reconstruction and economic development of a nation. It is at this stage that students acquire those
basic skills and faculties which enable them to enter the job market or go for higher education.
Therefore, the secondary inculcation system should be made so practical that the students after
passing this stage do not run for admissions to universities and remain unemployed but become
economically independent by having acquired some vocational adeptness of productive nature.
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Thus, these students during their school years require avail in understanding the desideratum and
consequentiality of career scheduling. Consequently, educators and administrators need to probe
for the sundry career orientations, with a view to understanding the ways in which GCE A/L
students make career scheduling and the sundry factors, which influence their scheduling.

It has been observed that students in Sri Lanka make career plans without having enough
erudition; facilely falling to the pressures of parents and peers, thereby coercing them to take
fictitious career decisions. Lamentably, this has led to dissatisfaction and maladjustments in their
careers. Hence, it has become essential to give due weightage to the factors which influence their
Vocational Intrigues in order to minimize the maladjustments in their vocational spheres as life
contentment and ecstasy, to an astronomically immense extent depends upon job contentment
which is the outcome of interest which one takes in his career. Vocational Interests designates an
individual’s interest towards a particular vocation i.e. the desire to work in a particular field as
denotes to earn his/her livelihood. Vocational Fascinates is one of the most enduring and
compelling areas of individual differences (Lubinski & Dawis, 1995) and the most popular
betokens for characterizing, comparing and matching persons and environments (Hogan & Blake,
1996).

The basic skills of reading, writing and arithmetic (3 R’s) remain the foundation of schooling and
students learning. It has been found from various studies conducted in Sri Lanka and abroad that
there was a positive Influence of use of ICT in teaching-learning of various subjects. As in the
study of Mauther, M. Z. (1999) revealed that when the computer was used to its full potential, it
helped students achieve more in learning vocabulary, grammarand comprehension to the learner’s
with different IQ, motivation and attitude

The rudimentary skills of reading, writing and arithmetic (3 R’s) remain the substratum of
schooling and students learning. It has been found from sundry studies conducted in Sri Lanka and
abroad that there was a positive Influence of avail of ICT in teaching-learning of sundry subjects.
As in the study of Mauther, M. Z. (1999) revealed that when the computer was habituated to its
full potential, it availed students achieve more in learning lexicon, grammarand comprehension to
the learner’s with different IQ, motivation and posture.

It availed the students learn better because it provides them with a lot of liberation and
responsibility to learn at their own pace and the students were found to have positive posture
towards Computer Availed English language Teaching. Samal, Y. (2000) found that both the
Edification Television Programme and School Broadcast Programme to have positive Influence on
school achievement of pupils. Yadav, K. (2004) had found a consequential gain in terms of
students’ achievement through ICT enabled instructional package. According to Rathod, J. (2005)
the developed ICT based instructional package was more Influence for teaching English grammar
and also the students had constructive responses towards the developed ICT based instructional
package. The students and teachers both were found to have a favorable opinion towards the
developed instructional package. Siddique, U. (2013), confirmed that Computer Assisted
Instruction (CAI) was an Influence tool for teaching and learning Physical Sciences.

Thus, technology avails students in accomplishing their goal of having a solid substructure of
rudimentary skills and inculcating in them an interest to learn. Realizing this, schools are now
introducing ICT tools to ameliorate students’ rudimental skills. The utilization of audio and video
tools in the classrooms rejuvenates the subject is consequential, which avails to stimulates
student’s minds and thus facilitates learning. Pictures sound and animation, multimedia
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considerably enhances students’ facility to recall fundamental facts, as well as ameliorating their
construal of intricate systems.

Researchers, after scrutinizing sundry reviews of cognate literature had observed that numerous
researches on the relationship between Vocational Interests and other variables like socio-
economic status, gender difference, father’s career, etc. were conducted. But in today’s
expeditious transmuting modern techno-scientific ecumenical society of 21st Century, our students
have an incipient style of celebrating which makes them different and independent right from an
early age. They want to decide their own vocations and determine their own future professional
magnification. This prompted the present Researchers to work with variables other than the types
of variables mentioned above and ergo, wanted to ken how Vocational Interests of today’s
generation is Influenced by ICT. Researchers from a review of cognate literature conducted both
in Sri Lanka and abroad on variable ICT had found that most of the studies had positive Influence
of ICT on sundry edifying subjects like English, French, etc. and additionally found positive
Influence of ICT on student’s achievement. These studies incentivized researchers to take ICT as a
variable in the present study and takenits Influence on Vocational Interests of GCE A/Ls students.

Objectives of the Study
To find the Influence of ICT on Vocational Interests of GCE A/L students.

Hypothesis of the Study
In order to achieve the above objective, the following null hypothesis was formulated:
H)y: There will be no significant Influence of ICT on Vocational Interests of GCE A/L students.

Methodology

The Research Design Was Descriptive as the information amassed from the subjects was not
manipulated. The population utilized for the study was students of GCE A/Ls of Kurunegala
district. One thousand secondary school students were considered by utilizing simple random
technique as a sample. For the purport of amassment of data, researchers developed two scales —
(i) Vocational Interests Scale and (ii) the Scale on Influence of ICT for Vocations. Afore
administering these implements, researchers checked the reliability and validity of these scales.

In order to refine and have a statistically sound and theoretically consequential ‘Vocational
Interests scale’ researchers had applied factor analysis. Factor Analysis singled out nineteen (19)
factors or areas with eighty (80) items along with their corresponding factor loadings. The factors
or areas are —Teaching, Performing Arts, Engineering, Health, Clerical Jobs, Entrepreneurship,
Sports Professionals, Social Scientist, Contrivance Technician, Finance & Accounts, Social
Services, Conventional Jobs, Creative Arts, Managerial Services, Airline Services, Investigative
Services, Media, Counselor, and Literary Arts. Reliability was found to be 0.939 by utilizing the
Cronbach Alpha formula. The content validity of the Vocational Interests Scale was established by
circulating the content of the scale among a panel of experts in the field of Education and
Psychology. Researchers also developed the Scale on Influence of ICT (IT) for Vocations.

Factor Analysis singled out six (06) factors with thirty (30) items along with their corresponding
factor loadings. The factors were — Knowledge of IT, Utilization of IT Services, IT & Aurtistic
Jobs, Vocation Options in Computer, IT & Entrepreneurial Services and IT for Human Welfare.
The reliability of the scale was 0.844 by utilizing the Cronbach Alpha formula. The Scale on
Influence of ICT for Vocations was circulated among a panel of experts in the field of Education
and Psychology for content validity.
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Findings of the Study

The following was the finding of this present study: Positive and significant relationship was
found between ICT and Vocational Interests of GCE A/L students. 30.6 percent of the variance of
Vocational Interests was contributed by ICT. Product Moment Correlations of Coefficient and
Simple Regression Analysis was used as the collected data were normally distributed.

In order to find the Influence of ICT on Vocational Interests, researchers first analyzed the scores
to study the relationship between ICT and Vocational Interests of GCE A/L students. The
following table (Table I) depicts the value of Product Moment Coefficient of Correlation.

TABLE I PRODUCT MOMENT COEFFICIENT OF CORRELATION BETWEEN ICT AND VOCATIONAL
INTERESTS OF GCE A/L’S STUDENTS (N = 1000)

Variables df | Calculated r P

ICT 998 | 0.554%* | 0.000
Vocational Interests
** Significant at the 0.01 level (2-tailed), df: degree of freedom

From table I, it could be said that the coefficient of correlation between ICT and Vocational
Interests was 0.554**, significant at 0.01 level which indicates a positive and significant
relationship. As there was a significant relationship between ICT and Vocational Interests,
researchers could determine the Influence of ICT on Vocational Interests. The following table
(Table IT) depicts the value of Simple Regression Analysis.

TABLE II SIMPLE REGRESSION ANALYSIS BETWEEN ICT AND VOCATIONAL INTERESTS OF GCE A/L
STUDENTS (N = 1000)

Model Unstandardized Coefficients | Standardized Coefficients

B Std. Error Beta T Sig

(Constant) 85.985 8.276 0.554** | 10.390 | .000

ICT 1.584 0.075 20.996 | .000
R=0.554 R Square=0.306

**Significant at 0.01 level (2-tailed).

It has been observed from the above table that the square of R was 0.306, which designates that
ICT contributed 30.6 percent of the variance in Vocational Interests. In integration, the positive
Beta value, which was paramount at 0.01 level, denoted that ICT had a positive Influence on
Vocational Fascinates. Consequently, researchers are of the opinion that ICT has availed the
students to enhance their Interests about the different areas of vocations i.e. ICT has consequential
Influence on Vocational Interests of GCE A/L students. Hence, the above null hypothesis is
rejected.

Furthermore, researchers calculated the correlation values between six dimensions of ICT and the

nineteen areas of Vocational Interest by using Product Moment Correlation of Coefficient. The
following table (Table III) shows the correlations values between them.
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TABLE III COEFFICIENT OF CORRELATIONS BETWEEN SIX DIMENSIONS OF ICT (IT) AND NINETEEN
AREAS OF VOCATIONAL INTERESTS OF GCE A/L STUDENTS (N = 1000)

Dimensions of ICT

7 |2 %G 58 _ Egﬁ -
Areas of Vocational Interests % E E E g E %’ g ,E é; : g’:é é f g é ;

g:‘s S@ E-z; - e E%V =Dz
Teaching J193%% | 132%% | 290%* 231%* .329%* 189%*
Performing Arts J149%*F | 158%* | .620%* .208#%* 265%%* 1547
Engineering Services 221%% | 135%* | .002NS | .220%%* 153 .089**
Health Services 200%% | 167** | 2]15%* 215%* 280%* 184%*
Clerical Jobs Jd61#* | .066% | 307%* 279%* 394 .196%*
Entrepreneurial Services A74%%F 1 081%FF | 262%* 267%* 351%* .180%*
Sports Professionals 222%% | 187Hk | 235%* 2971%%* 351%* 171
Social Scientists 225%% 1 109%* | 263%* 281%* A2] %k 185%*
Gadget Technicians 2206%% | 189%* | 224%* .398** 324 225%%
Finance & Accounts 2509%F | 162%F | [153%* 2817%%* 208%* 187
Social Services .087** | .028NS | .395%* 123%* 285%* .066*
Conventional Jobs A80%* | .082%* | 174%* .205%* 293 177
Creative Arts 83k | 266%F | 334%* 217%% .190%* 117
Managerial Services A59%F | 105%F | 137** 219%%* 232%%* .148*
Airline Services 261%* | 230%* | 083%* 152%* .184%* .089%*
Investigative Services A72%% 1 117FF | .098%* 187+ 244 %% 116%*
Media 166%*F | 130%*F | .360%** 1945 .353%%* 139
Counselor A77E ] 126%F | 159%* 214%% 268%* 171
Literary arts A56%% | 151%F | 152%* .133%* 219%* .103%**

*Significant at 0.05 level (2-tailed). **Significant at 0.01 level (2-tailed). NS: Not Significant at any level

It was evident from the above table that all the dimensions of ICT (Knowledge of IT, Use of IT
Services, IT & Artistic jobs, Career Options in Computer, IT & Entrepreneurial Services and IT
for Human Welfare) had positive and significant relationships (at 0.01 and 0.05 levels, 2-tailed)
with all the areas of Vocational Interests (Teaching, Performing Arts, Engineering Services,
Health Services , Clerical Jobs, Entrepreneurial Services, Sports Professionals, Social Scientists,
Gadget Technicians, Finance & Accounts, Social Services, Conventional Jobs, Creative Arts,
Managerial Services, Airline Services, Investigative Services, Media, Counselor and Literary
Arts). The IT & Artistic Jobs — one of the dimensions of ICT however, had positive but not-
significant (at any levels) relationship with the Engineering Services area of Vocational Interests.
Finally, it has been denoted that Positive and significant relationship was found between ICT and
Vocational Interests of GCE A/L students. 30.6 percent of the variance of Vocational Interests was
contributed by ICT.
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Conclusion

It was concluded from the finding of the objective that students who were habituated with ICT
were found to be more fascinated to explore the world of vocations. Hence, it may be concluded
that ICT played a very influential role in inculcating Vocational Interests among GCE A/L
students. This trend is because of ICT revolution that is affecting the whole world and it has been
instrumental in bringing down the boundaries, atomized variants of jobs; opened numerous
opportunities for the cross-section of people the world over, enhanced generation, development
and information of vocational guidance more facilely accessible to all and consequently Sri Lanka
is additionally suddenly witnessing an incipient age of vocations, vocations that were unheard of
and undiscovered in anterior years. In the present era, ICT has played a paramount role in every
sphere of life and education is no exception to it. The result of the present study additionally found
that the utilization of ICT implements had a positive Influence on Vocational Interests. This
betokens that ICT plays a consequential role in inculcating students’ Vocational Interests. ICT has
opened up a plenary incipient potential in technology-predicated learning. The present findings
should incentivize every edifying institution to utilize and infuse ICT into their curriculum. The
present investigation was restricted only to students studying in government schools of
Kurunegala district; the findings cannot be generalized for all GCE A/L students. Hence, in order
to generalize these findings, further research could be done with students of other Schools. In
order to get better, authentic and generalized results for GCE A/L students, districts other than
Kurunegala could be considered in the future.
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Abstract

As the world becomes increasingly more digital and the amount of data has grown over the past
decade, Academic libraries are continuously facing the problem of providing a huge amount of e-
resources, while also ensuring their legitimacy and availability. However, with the development of
block chain technology, its ability to utilize distributed ledgers and advanced cryptographic
security a measure, a transformative solution has presented itself. Libraries will be hugely
impacted by this innovative technology through the implementation of block chain technology
through technological advancement. This report will zoom in on the possible impacts and all the
possible outcomes and provide a case study on the implementation of BLOCKCHAIN in the
Academic library.

Keywords: Block chain, Cryptography, Data security, academic Library, Distributed, Network.

Introduction

A. Block Chain

Block chain Also Known as Distributed ledger Technology (DTL)is one of the most advantageous
inventions of modern era. It makes the history of any digital asset transparent and unalterable
through the use of Decentralization and cryptographic hashing. There 3 main parts of Block chain:
Blocks- Every chain in a block chain consists of multiple blocks and every block consists of

Nodes- one of the most important concepts in block chain technology is the dis centralisation of
data. No one computer or an organization can claim the chain, instead the big chain is distributed
in various nodes which are inter connected.

Miners- New blocks on a blockchain is created through a process called Mining. every block in a
block chain has its unique nonce and hash but also refers to the hash of the previous blocks in the
chain so mining is very difficult specially when it is a larger chain.

Block chain has various use case but the main use case we are going to discuss is the use of
blockchain in ACADEMIC library. Although Blockchain is a comparatively new technology it
already has a rich and interesting history, Blockchain originated from earlier ideas about secure
digital transactions and record-keeping. 2008: Satoshi Nakamoto publishes the Bitcoin
whitepaper, outlining a decentralized digital currency.

B. Academic Library

The academic library serves a very important role in providing students the required information
and resources as it has a vast collection of books, periodicals, and other materials, often at a very
low or no cost. This also opens up a world of knowledge and information to people. Libraries are
much more than a place to borrow and return books it is a bank of knowledge which when utilized
carefully can be very beneficial.
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However, challenges are increasing — as librarians; we are suffering from the navigation of
misinformation, rumour, and so on. As a result, Block Chain Technology represents a new way of
thinking, analyzing, and solving problems. Libraries provide a wealth of information resources,
including academic journals, books, e-books, databases, and multimedia materials. Libraries
conduct workshops and training sessions on topics like information searching, critical thinking,
and source evaluation. By providing accessory source training and outreach programs academic
libraries play a critical role in empowering information-poor users and bridging the gap. The 3
main advantages of academic libraries:

1. Access to Information
2.Learning and Education
3. Community and Social Connection

Academic Libraries are more exciting than ever because of the inclusion of many user-oriented
programs, digital services, and even market place to exchange books. However, libraries keep
facing challenges such as misinformation, rumour and so on. Many libraries host art exhibits, film
screenings, and other cultural events. This allows individuals to experience different cultures and
broaden their horizons. Sure, the image you sent me is of the Five Laws of Library Science, which
were proposed by S.R. Ranganathan in 1931. The laws are:

1.Books are for use.

2.Every reader his/her book.
3.Every book has its reader.

4. Save the time of the reader.

5.The library is a growing organism.

C. Networking in a Digital Library

Every library should be inter connected to share data over the internet so that the decentralized
data can be accessed and created. So, we need to take a look at the connection between two
computers over internet.

1. Client—Server Network: Servers: Centralized computers that store, manage, and provide
resources (files, applications, databases, etc.) to clients. Clients: Devices (computers, smartphones,
tablets) that request and access resources from servers. Client-server networks provide a structured
and efficient way to share resources and services across multiple devices, making them a
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fundamental building block of modern computing infrastructure. Easier to manage resources,
security, and updates from a central server. Easily add more clients or servers as needed to
accommodate growth.

2. Peer-to-Peer Network: A peer-to-peer network is a decentralized network architecture where
each node acts as both a client and a server. Devices join the network and share a portion of their
resources, such as storage space, processing power, or bandwidth. No single point of failure makes
the network more resilient to outages and attacks. No need for expensive central servers or
infrastructure. Data is typically stored and distributed across multiple nodes, enhancing privacy.
The underlying technology behind crypto currencies like Bitcoin relies on a P2P network.

Fig.2 General representation of Peer-to-peer Network

As we can understand from the above study, we need to establish a well-connected peer-to-peer
network to introduce Block chain technology in our academic library. So, if we introduce block
chain in the library we need to take a look at some key points related to the library: -

1. Distributed

2.Immutable

3. Verifiable
When truth, Trust, and Technology a factor to consider we can rely on Block chain for information
sharing. It has authority proof to check Data Entering the system.

How can Block chain help in a library-?
The areas of application of Block chain in the library are:

Blockchain

Fig. 3 Association of Block chain with aspects of Library
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1.1t can help Share digital assets between different libraries and institutions: - Sharing digital
assets between libraries and institutions can be a powerful tool for promoting collaboration,
accessibility, and the democratization of knowledge. In today's digital age, where information
is readily available but often fragmented, effective resource sharing is more crucial than ever.

2.Improve digital rights management: - Block chain removes the need for centralized
intermediaries, empowering creators to manage their rights directly and securely. Encryption
to protect content from unauthorized access. Block chain-based DRM platforms can give
creators more control over their work and empower users to access and use content in more

flexible and transparent ways.

Fig.4 Connection between different devices in a library

3.0CLC enhancement: - Decentralized Bibliographic Data Management Block chain could
create a distributed, global catalog of bibliographic records, eliminating reliance on
centralized systems and enhancing resilience. Secure and Transparent Resource Sharing
Smart contracts could automate lending and borrowing processes, reducing administrative
overhead and expediting resource sharing

4.Great Civic engagement: - Block chain technology has the potential to enhance civic
engagement in several ways. Here are some ways in which block chain can be leveraged for
great civic engagement:

a. Transparent and Secure Voting Systems
b. Decentralized Identity Verification

c. Smart Contracts for Governance

d. Crowd funding for Civic Projects

5.Digital security to safeguard against data censorship: - While traditional digital security tools
offer protection, block chain technology introduces a unique approach to safeguarding data
against censorship. Here's how it empowers individuals and organizations. Technology in
Development: Block chain technology is still evolving, and its potential for combating
censorship is actively being explored.

Usage of Block chain in Library

Block chain In the library is opening various different opportunities that were out of the limit
before block chain was around. We will take a look at various different various opportunities: -
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Fig. 5 The block representation of library and client interaction

Inter-library digital preservation and tracking: - Inter-library digital preservation and tracking is a
complex and emerging field, Shared repositories, built and maintained by consortia of libraries,
offer centralized storage and access to preserved digital objects. Examples include LOCKSS and
CLOCKSS. Tools like Archipelagic and Dur Cloud track the lifecycle of digital objects, including
migration, replication, and access events. Sharing resources and expertise across libraries reduces
individual preservation costs. Long-term preservation through distributed storage and expertise.

A. Corporate Library Records Keeping: Corporate libraries play a crucial role in managing,
storing, and providing access to valuable information that fuels company operations and decision-
making—E-books, databases, presentations, videos, audio recordings, software, emails, etc. There
are various advantages such as improved information access and usability for employees and
enhanced decision-making with readily available data.

B. Operational Data Management: Effective records keeping is essential for this function,
ensuring information is readily available, secure, and compliant with regulations. Here's a
breakdown of key aspects of corporate library record keeping. Choosing appropriate storage
mediums (physical shelves, digital repositories) and retrieval methods (online portals, manual
search). Software for automating many record-keeping tasks, including cataloging, circulation, and
user management. Tools for creating and managing website content, often integrated with digital
libraries.

C. Scholarly Publishing: The block chain can help librarians keep track of the publications done
by several scholars all around different institutes and achieve that work, especially in the world of
Journal articles, this creates a time-stamped record in the block chain that other researchers can
quickly verify in the future. They did this by cryptography hash of a trial protocol.

D. Digital Rights Management: Systems and technologies that protect and manage the use of
digital content, ensuring that copyright holders maintain control over their intellectual property.
Eliminates the need for centralized intermediaries, reducing costs and potential points of failure.
Automates tracking of content usage and rights management. They are protecting the authenticity
and ownership of digital art and collectibles.
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Conclusion

In conclusion, we can state that Block chain technology presents a groundbreaking opportunity to
revolutionize academic libraries. It is based on decentralization and verifiable security offers
solution to the critical challenges libraries face in the digital age, such as ensuring data integrity.
The potential applications of block chain in academic libraries are vast and exciting. Despite these
challenges, the transformative potential of block chain for academic libraries is undeniable.
Emphasize the future potential of block chain and its promise to revolutionize academic libraries.
However, implementing block chain in libraries requires careful consideration. Challenges like
technical complexity, scalability, and integration with existing systems need to be addressed. By
incorporating these elements, you can craft a compelling and insightful conclusion that leaves a
lasting impression on your readers.
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Abstract

Artificial Intelligence is revolutionizing libraries by improving functionality, data analysis, remote
access, and big data research. It's also improving accessibility for visually disabled users, using
Al-powered text-to-speech software. Al can perform routine tasks that require human expertise,
freeing up librarians to focus on advanced research. This technology is increasingly important in
education, research, and mobile devices.

Keywords: Artificial Intelligence, Academic Libraries.

Introduction

Artificial Intelligence and new technology are revolutionizing libraries, improving search
capabilities, and transforming their role in society. Al-powered search engines make it easier for
users to find necessary information. Artificial intelligence is being used in library cataloging and
indexing services to automate the process of assigning subject headings and keywords, saving
time and resources, and ensuring accurate and comprehensive indices of library materials.
Artificial Intelligence technology can analyze user behavior, library materials usage, and
preferences to improve services and enhance offerings. It can also assist in digital preservation
efforts, updating all library materials when implementing new technology, ensuring long-term
preservation of digital materials.

ARTIFICIAL
INTELLIGENCE

Fig.1 Artificial Intelligence in Academic Libraries
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Intelligence

Artificial Intelligence (AI) refers to the development of digital computers or robots capable of
performing tasks associated with intelligent beings, such as reasoning, discovery, and learning
from past Experiences.https://www.britannica.com/technology/artificial intelligence#ref219078
(Retrieved on 02.10.2023)

Concept and Definition of Artificial Intelligence

John McCarthy, a Stanford Professor, coined the term "AI" in 1955, focusing on the science and
engineering of creating intelligent machines capable of learning, similar to humans. (Retrieved on
03.10.2023)https://hai.stanford.edu/sites/default/files/2020-09/Al-Definitions-HAI pdf

Definition of Artificial Intelligence
Defining Al is challenging due to the lack of a universally accepted definition, leading to
confusion. The variety of definitions is inherent to the nature of artificial intelligence.

In Its Broadest Definition, Al is often associated with algorithms, but this is not a useful analysis.
Algorithms, derived from Persian mathematician Mohammed ibn Musa al-Khwarizmi, predate Al
and can include tasks like pocket calculator operations or cookbook instructions.

In Its Strictest Definition, Al, the imitation of human intelligence, is not currently exist due to its
simple applications, making its definition inappropriate for our report.

A Common Definition of Al is a technology that enables machines to imitate complex human
skills, but its exact definition remains unclear as it doesn't specify the specific skills required for
Al to perform complex tasks in complex environments. Al refers to systems that display
intelligent behavior by analyzing their environment and taking actions with some degree of
autonomy to achieve specific goals, as defined by computer scientist Nils John Nilsson and the
High-Level Expert Group on Artificial Intelligence. https://link.sprin ger.com/chapter/10.1007/
978-3-031-21448-6_2. (Retrieved on 03.10.2023) H. Sheikh et al., Mission Al, Research for
Policy, 2Nilsson, 2009: 13.

Objective of Study

1. The study aims to understand the concept of artificial intelligence and its impact on libraries.

2.The study aims to assess the readiness of academic libraries to utilize artificial intelligence.

3.The study aims to identify the obstacles libraries encounter when implementing artificial
intelligence.

4.The study aims to understand the prerequisites for incorporating artificial intelligence
technology into the academic libraries sector.

5.The goal is to improve academic library services and facilities.

6.The study seeks to comprehend the prerequisites for integrating artificial intelligence
technology into the academic library sector.

7.The goal is to provide top-notch service to users

8.To establish a well-equipped digital library.

9.The goal is to establish a high-quality library policy that facilitates easy information retrieval.

Review of Literature

Isaiah Michael Omame and Juliet C. Alex-Nmecha (2020) Artificial intelligence systems can be
utilized in various services such as technical, reference, circulation, resource management, and
information retrieval/dissemination in libraries.
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Subaveerapandiyan A (2023) Libraries must balance Al's benefits with human-centric values,
enhancing librarians' work. Further research is needed to understand Al's long-term impact on
library operations. Collaboration between libraries, researchers, and developers is crucial for Al
solutions. Knowledge sharing and best practices exchange are essential.

IFLA Statement on Libraries and Artificial Intelligence

IFLA highlights the transformative capabilities of artificial intelligence systems, highlighting their
potential for public welfare and innovation, provided proper preparations and ethical
considerations are taken.

Kaijun Yu er al, (2019) Artificial intelligence will transform the education system, making
libraries more important as social education, learning centers, knowledge centers, and
communication centers. Libraries should embrace Al positively, enhancing knowledge exchange
and interpersonal interactions, and promoting service efficiency.

Aylin Ecem Giirsen et al.,, (2023) This case study explores the use of Al in university library
operations, focusing on digital transformation, smart, intelligent, and participatory libraries, as
studied by researchers.

Garima Guyjral et al., (2019) Al can be utilized by librarians for reference services, teaching
information literacy, monitoring, and retrieval processes. It can provide insights to collections and
facilitate file storage, fostering collaborative partnerships between librarians and stakeholders.

Raykar Durga Suhas et al., (2023) This paper explores the potential of artificial intelligence in
library management, highlighting its transformative capabilities in automating repetitive tasks,
enhancing resource discovery, personalizing user experiences, and enabling data-driven decision-
making, despite the challenges posed by the increasing volume and complexity of information.

Augustine Alhaji ADEJO and Ali Yakubu MISAU (2021) Artificial Intelligence should be
integrated into all academic libraries to improve efficiency and service delivery in the ICT era.
Staff should be trained on AI usage, and annual budget allocation should be included for
departmental training.

Subaveerapandiyan A (2023) The integration of Artificial Intelligence in libraries faces ethical and
privacy concerns, necessitating careful considerations. Libraries must balance Al's benefits with
human-centric values, ensuring Al complements librarians' work, and further research is needed.

Jamila Hamdan and NourEldin Osman (2022) Field studies are expanding to explore the needs of
artificial intelligence technologies, focusing on their potential to provide various services and
solutions for critical information retrieval systems.

Hanan Ahmed Farag et al, (2021) The study recommends attending seminars and training
courses on artificial intelligence for library support staff and librarians to understand and utilize
these technologies, preparing the internal environment for robotics technology through financial,
technical, and human support.

Oladokun, B. D., & Emmanuel, V. O. (2022).The research study highlights the importance of

library use data in enabling learning analytics, enhancing future user learning journeys by
providing valuable information about their behavior and service usage.
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Suryakanth Halburagi and Prashant Mukarambi (2023) Artificial Intelligence simulates human
intelligence in machines, performing tasks like learning, problem-solving, and decision-making. It
uses algorithms, data, and machine learning to analyze complex information.

Isaiah Michael Omame and Juliet C. Alex-Nmecha (2020) The study suggests that libraries must
innovate and re-examine their practices to thrive in the new knowledge economy, with artificial
intelligence  enhancing operations and services delivery in a digital society.

Challenges of Implementing Artificial Intelligence in Libraries
Most libraries currently lack Al systems, posing challenges in implementing them in academic
libraries.

1.The library staff members are reportedly lacking in technical skills and knowledge to
effectively utilize and operate artificial intelligence systems.

2.The library faces constraints due to insufficient funding for the development and procurement
of artificial intelligence systems due to tight hardware and software budgets.

3.The cost of developing and maintaining artificial intelligence systems in libraries is
significantly high.

4.he power supply for artificial intelligence systems in libraries, particularly in developing
countries, is often inadequate.

5.The article discusses the intricate aspects of enhancing expert and artificial intelligence
systems.

6. Limited natural language capabilities.

7. Intelligent systems lack a common human knowledge base, which severely limits their ability
to perform various functions.

8.The effort and technical expertise required to develop intelligent library systems is directly
proportional to their power and complexity. However, the lack of skilled personnel and
expensive development tools in academic libraries contributes to the lack of such systems.

9.Library automation vendors have limited artificial intelligence experts, necessitating hiring
new personnel for comprehensive work in the complex field beyond conventional automation
systems.

Requirements of Artificial Intelligence Technology in Academic Library
The implementation of Artificial Intelligence technology in an academic library can improve
operational efficiency and user experience, but certain requirements must be considered.

1. Information Management: Artificial Intelligence technology requires vast data for model
training and accurate predictions, necessitating a well-organized, easily accessible database
for libraries to support these applications.

2.Robust Artificial Intelligence Infrastructure: The design of an Al infrastructure should be
tailored to meet the library's specific needs, including hardware, software, computers, and
connectivity requirements.

3. Expertise in AI Development: Libraries require experts in artificial intelligence enhancement
to build and maintain new systems, requiring expertise in programming languages, data
analytics, machine learning algorithms, and related tools.

4. Training And Quality Data maintenance: Libraries require high-quality data sets that are
current, relevant, and representative of their collections and user base to effectively train
Artificial Intelligence models.

5.Data Privacy and Security: Libraries must implement robust data privacy and security
protocols to safeguard user data and comply with data protection regulations.
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6. Artificial Intelligence Applications: Libraries should identify specific use cases for artificial

intelligence, such as automation, personalized user experiences, and recommendation engines,
to enhance their library operations.

7.Integration with Existing Library Systems: The library needs to seamlessly integrate Al

technology with its existing systems to prevent disruptions and facilitate the adoption of the
new technology among staff and users.

The successful implementation of Artificial Intelligence technology in a library necessitates
meticulous planning, substantial investment, and continuous support from industry experts.

Advantages of Artificial Intelligence
1.Reduction of Human Error
2.Reduce the Risk (Zero risk)
3.24/7 Support
4. Perform repetitive Jobs
5.Faster Decision
6. New Inventions
7.Digital Assistance

Disadvantages of Artificial Intelligence
1. High Production cost
2.Risk of Unemployment
3.Increasing Human’s laziness
4. Emotionless
5.Lack of creativity

Conclusion

Artificial Intelligence technology is poised to revolutionize libraries by automating processes,
enhancing user experience, and improving accessibility to information. It can provide personalized
recommendations, streamline information searches, and automate tasks like cataloging and
indexing. Al-powered catboats can also assist users with common questions. Despite challenges
and ethical considerations, the benefits of Al in libraries are significant.
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Abstract

Technology has significantly impacted our daily lives, fostering curiosity, creativity, and problem-
solving. Its applications include artificial intelligence, cloud computing, machine learning,
predictive analytics, and business intelligence tools, aiming to provide the best life for future
generations. The study explores the application of Internet of Things (IoT) in libraries, focusing
on its impact on building, collection management, instruction, data security, and information
literacy. The study emphasizes the need for librarians to be aware of the various applications of
IoT in libraries and address security issues. The aim is to improve services and increase user
satisfaction by incorporating new technologies.

Keywords: Internet of things; Definition; History; characteristics of Iot; Application of Iot in
general and LIS

Introduction

Electronic devices like smart phones and mobiles are integral to modern living, enabling constant
internet connectivity through broadband networks and affordable WI-FI systems. These devices
facilitate information access, booking, online shopping, and map navigation in daily life. The
"Internet of things" includes apps, shopping sites, messengers, software, and maps. These devices
save time and money, are easy to access, and can be modified by anyone. Open sources software,
like Koha and D-Space, allows users to study without charge.

Fig. 1 Applications of IoT in Libraries
Concept
A. According To By Alexander S. Gillis, Technical Writer and Editor
IoT is a network of interconnected devices, embedded with sensors and software, used in various
industries for enhanced efficiency, customer service, decision-making, and business value
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enhancement. It includes natural and man-made objects like heart monitors and biochips. Oct. 31,
2023, 8:41 AM ET (Yahoo News)

B. Wiretap Snabs $22m To Expand IoT Business Based On Distributed, Mesh Technology

The Internet of Things (IoT) refers to the vast array of physical objects equipped with sensors and
software that interact with minimal human intervention through wireless networks. It includes
devices like phones, appliances, thermostats, lighting systems, security cameras, vehicles, and
even animals. The Internet of Things (IoT) simplifies complex tasks, with billions of connected
devices currently in use, often beyond human capabilities.

Definition

The Internet of Things (IoT) is a network of physical objects embedded with electronics, software,
sensors, actuators, and connectivity, enabling data exchange with manufacturers, operators, and
other connected devices. According To Alexander S. Gillis, IoT is a network of interconnected
devices, machines, objects, animals, or people with unique identifiers, enabling data transfer
without human interaction.

History

A. According To By Keith D. Foote on January 14, 2022

The Internet of Things (IoT) refers to devices with an on/off switch connected to the internet,
enabling machines to communicate information over the internet. Machines have been providing
direct communications since the 1830s and 1840s, with the first radio voice transmission in 1900,
and computers began in the 1950s..The internet, a crucial component of the Internet of Things
(IoT), originated from DARPA in 1962 and evolved into ARPANET in 1969.

In the 1980s, commercial service providers facilitated ARPANET's evolution into the modern
Internet, with satellites and landlines serving as fundamental communications for IoT.

In 1993, the Department of Defense established a stable GPS system, followed by commercial
satellites, enhancing the IIoT's functionality.

Review of Literature

Muhamad and Darwesh (2020), A library model using IoT and RFID technology improves library
services across various sections. It classifies reference services, generates theft alarms, manages
circulation time, and provides GSM navigation for due date tracking and user privacy.

Devi, Mirudhula and Devi (2021) proposed and designed advanced library management system
using RFID technology for book circulation and reduce manpower.

Li (2021) The researcher developed an intelligent IoT-based e-book retrieval system for university
libraries, addressing challenges with limited network licenses and semantic similarity. Smart
context sensors provide feedback and situational awareness technology.

Maepa and Moeti (2021) Tshwane University of Technology developed an IoT-based smart
library seat occupancy and reservation prototype using RFID and FSR technologies. The web

application allows users to monitor occupancy and reserve seats using different colors.

Karthikeyan ef al., (2021) The study developed an optical character recognition (OCR) algorithm
for book text reorganization, detecting the book's exact location using an ultrasonic sensor. The
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scanned text is processed by a Raspberry Pi, converting it into an audio file and aiding visually
challenged individuals.

Jianning Qin, (2018) The Internet of Things (IoT) is a crucial technology in logistics, processes,
and workflow organizations, improving organizational structures and enabling real-time
monitoring and optimization of processes. It has been reported to create new business models,
particularly in the global trend of providing all goods as a service.

Jignesh makwana, (2021) IoT, or the Internet of Things, is a vast network of connected objects
that captures data about usage and environment. It is closely related to libraries, providing global
connectivity and enabling them to function more efficiently and smartly. IoT libraries can find
patterns and gather information, making them more relevant and useful in today's modern library
environment.

Sheeja N K, (2019) Researchers suggest IoT applications in libraries can track materials, promote
self-check-outs, provide consulting, training, information sharing, and enhance library marketing,
highlighting the infinite possibilities of IoT in library applications.

Satish Kumar, (2016) Library management is an important aspect of IOT technology. Although
most libraries have adopted bar code recognition, computer networks, computer software and
other modern management and technology, there are still many problems for the library staff.

Hafijull Mondal, (2021) The Internet of Things (IoT) is a network of interconnected devices that
collect and transfer data wirelessly, enabling automation in various forms of buildings. IoT
devices monitor and control mechanical, electrical, and electronic systems, making everyday
objects smart and requiring no manual intervention.

Statement of the Problem
The Topic of a Current Research Article is given below

1. Use of Internet of Things (IoT)
2. Applications in academic library activities and services

Objective of Study
1. To identify the basics concepts of the Internet of Things (IoT) and its structure.
2.To identify the definition of IoT
3.To identify the history of IoT
4.To furnish an overview of [oT
5.To identify the various possibilities of IoT applications in the library.
6. Advantages of IoT system
7.Disadvantages of IoT system

Scope and Limitation of the Study

Library types include public, academic, special, and sub-types, with various users. Library users
aim for information tailored to their scope with precision, speed, and low cost. Traditional libraries
struggle, while smart libraries use computer, network, and internet technology. This article
discusses the activity and service of academic libraries, focusing on IoT applications.
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Signification of the Study

Information is now a commodity that can be sold, replacing farming and industry as means of
livelihood. Professionals like doctors, lawyers, teachers, and engineers rely on information for
their success. Libraries are unique organizations for collecting and disseminating information, and
understanding modern technology tools is essential for their continuous creation, collection,
dissemination, and retrieval. This study highlights the significance of information in today's
society.

Characteristics of IoT
Retrieved from https://datatrained.com/post/characteristics-of-iot/ on 30.11.2023

Scalability of
things

Dynamic

Fig.2 Characteristics of IoT

A. Connectivity
IoT connects devices, enabling communication, sharing of information, and remote control of
objects, creating a connected world where everything is interconnected and user data is shared.

B. Identity of Things

Identity is a unique characteristic of individuals, such as the unique IMEI number on mobile
phones, which helps identify people and things on the Internet dentity is a crucial concept in IoT,
defining the uniqueness and control of devices by providing a unique name and allowing them to
be distinguished.

C. Scalability
Scalability is crucial for IoT systems, allowing them to grow without affecting performance by
adding more hardware or software layers.

D. Dynamic or Self-Adapting

IoT's dynamic nature necessitates self-adaptability to adapt to changes, as seen in the camera's
ability to adjust its quality based on light, a crucial characteristic for system growth and self-
adaptability.
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F. Safety
IoT connects everything to the internet, simplifying user experiences, but also poses risks to
sensitive personal details, making safety a crucial characteristic.

G. Intelligence

The evolution of digital personal assistants like Alexa, Cortana, and Siri exemplifies the
intelligence of electronic devices, while IoT devices, consisting of smart sensors and devices,
require constant updates to ensure their functionality and accuracy.

Application of IoT in Generally
. Smart Home
Wearable’s
Connected Cars/smart Cars
Smart Industry
Smart Cities
Smart Agriculture
Smart Retail
Energy Management
Smart Healthcare
10 Smart Poultry and Farming
11.Smart Dust

LN LR LN~

INTERNET OF THINGS

Fig.3 Applications of IoT in Libraries

Application in Library Services
Most prominent applications derived from the literature reviewed are listed below:

1. Smart Infrastructure
Internet of Things -based library buildings use sensors to monitor operations, optimize
lighting, cooling, heating, and fire protection. They provide a clean, comfortable learning
environment, with intelligent fire and security systems. IoT technology collects data on
resource usage, building suitability, restroom cleanliness, and furniture movement. It also
allows users to know access to cubicles, desktops, and printers, aiding in strategic space
management decisions.
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2. Services and Facilities

IoT enables libraries to offer personalized services, providing contextual hints, information
about resources, mobile applications integration, communication about new additions,
account status, events, and catalog searches, current awareness services, enhancing user
experience.

3. Locating Books and Other Reading Materials

IoT enhances library services by providing contextual hints, resource information, mobile app
integration, new additions communication, account status updates, events, and catalog
searches.

4. Library Orientation and Information Literacy Program

The library orientation programmer uses IoT applications to familiarize new members with
library resources, services, and facilities, enabling librarians to teach users about services
through mobile apps, virtual tours, and video content exploration.

5. Modern Circulation System

The library is implementing an IoT system using Android-based UHF mobile readers to
manage materials, alert users about holdings, overdue dates, and fine details.

6. Stock Verification System

Library resources can be controlled using sensors and IoT, enabling easy traceability of
misplaced materials. UHF RFID tags on shelf materials allow Android mobile readers to view
a detailed list, reducing stock verification time and misplaced books.

Conclusion

The article highlights the increasing demand for IoT applications in library activities, highlighting
its benefits in saving time, energy, and money while maximizing resource utilization. IoT
technology offers sustainable information development practices in the knowledge society.
However, challenges like security, privacy, and standardization hinder its adoption in libraries.
Librarians must collaborate to enhance services and facilities, utilizing IoT technologies in various
services.
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Abstract

This study explores the attitude of students towards knowledge sharing through mobile phone
technology at St. Joseph Engineering College, Mangalore. As mobile phones have become
increasingly prevalent in educational settings, it is crucial to understand students’ perceptions and
preferences regarding the use of this technology for sharing knowledge. Quantitative research
methods were employed, and a structured questionnaire was used as the primary data collection
tool. The questionnaire was distributed to a sample of students from various departments of the
engineering college. The collected data were analyzed using descriptive and inferential statistics
to gain insights into students' attitudes towards knowledge sharing through mobile phone
technology. The findings of the study indicate that the majority of students at St. Joseph
Engineering College, Mangalore, hold a positive attitude towards knowledge sharing through
mobile phone technology. They recognize the potential benefits of using mobile phones as a means
of accessing and sharing educational resources, collaborating with peers, and staying updated
with relevant information. Factors such as perceived usefulness, ease of use, and social norms
were found to influence students’' attitudes towards mobile-based knowledge sharing. These results
have significant implications for educational institutions, policymakers, and educators seeking to
leverage mobile phone technology for knowledge sharing purposes. By understanding students’
attitudes and preferences, educators can design effective strategies and interventions that align
with students' needs.

Keywords: Attitude of Students, Knowledge Sharing, Quantitative Research Methods.

Introduction

Knowledge sharing plays a vital role in the learning process and the acquisition of knowledge.
With the rapid advancements in technology, mobile phone technology has emerged as a powerful
tool for knowledge sharing among students. This study aims to explore students' attitudes towards
knowledge sharing through mobile phone technology at St Joseph Engineering College in
Mangaluru.

Literature Review

Previous studies have explored the attitudes of students towards knowledge sharing through
mobile phone technology in various educational settings. Gikas and Grant (2013) conducted a
study on undergraduate students and found that mobile technology, such as smartphones and
tablets, facilitated knowledge sharing and collaborative learning. Students reported positive
attitudes towards using mobile devices for sharing information, accessing educational resources,
and collaborating with peers. Al-Emran et al., (2016) investigated the attitude of university
students towards using mobile devices for knowledge sharing. The study revealed that students
perceived mobile technology as an effective tool for accessing information, engaging in
collaborative activities, and sharing knowledge. They also reported increased motivation and
convenience in accessing learning materials through mobile devices. In a study by Weng et al.,
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(2017) on medical students, it was found that mobile technology enhanced knowledge sharing and
communication among students. Students expressed positive attitudes towards using mobile
devices for accessing medical resources, discussing case studies, and collaborating on research
projects. Chen et al., (2019) conducted research on engineering students and found that mobile
technology supported knowledge sharing and collaborative learning. Students perceived mobile
devices as useful tools for accessing course materials, discussing academic topics, and
participating in group projects. According to a study by Khan et al., (2020) on university students,
mobile technology facilitated knowledge sharing and interaction among students. Students
reported positive attitudes towards using mobile devices for accessing educational content,
participating in online discussions, and seeking help from peers. These previous studies indicate
that students generally have positive attitudes towards knowledge sharing through mobile phone
technology. Mobile devices are perceived as convenient tools for accessing information,
collaborating with peers, and enhancing the learning experience. However, it's important to note
that these findings may vary across different educational contexts and student populations.
Conducting a study specific to St Joseph Engineering College Mangaluru would provide valuable
insights into the attitudes of students at that particular institution.

Methodology

To achieve the research objectives a survey questionnaire will be administered to a sample of
students from St Joseph Engineering College to collect quantitative data on their attitudes towards
mobile-based knowledge sharing.

Research Objectives

1. To examine students' attitudes towards knowledge sharing through mobile phone technology.

2.To identify the factors that influence students' engagement in mobile-based knowledge
sharing activities.

3.To explore the perceived benefits and challenges of utilizing mobile phone technology for
knowledge sharing.

4.To provide insights and recommendations for educational institutions to facilitate effective
mobile-based knowledge sharing practices.

TABLE I GENDER OF THE RESPONDENTS

S. No. | Gender | Respondents
1 Male 41 (49.4%)
2 Female 42 (50.6%)
Total 83 (100%)

The table I provides information about the genders of the survey respondents. Out of 83
respondents, 42 (50.6%) were female, while 41 (49.4%) were male. The study had a relatively
balanced distribution of respondents based on gender, with a slight majority of female participants.

The table II shows the academics perceived, Based on the analysis of the attitudes towards mobile
phone technology presented in Table II, the following observations can be made: Using Mobile
Phone Technology Is/might be an excellent idea: The majority of respondents (31.3%) mostly
agree with this statement, followed by 26.5% who slightly agree. On the other hand, only 6.0%
completely disagree with this idea. Using Mobile Phone Technology is/might be a pleasant
experience: Similar to the previous statement, the majority (28.9%) mostly agree that using mobile
phone technology is a pleasant experience. However, there is a slightly higher percentage of
respondents (14.5%) who slightly disagree compared to the previous statement. Using Mobile
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Phone Technology is/might be beneficial to me: In this case, the majority (37.3%) mostly agree
that using mobile phone technology is beneficial to them. The percentage of respondents who
completely agree (12.0%) is slightly lower compared to the previous statements. Using Mobile
Phone Technology increases my knowledge in my field: The majority of respondents (28.9%)
mostly agree that mobile phone technology increases their knowledge in their respective fields.

TABLE I ACADEMICS PERCEIVED

S. Attitudes Completely | Mostly | Slightly | Slightly Mostly | Completely
No. v Agree Agree Agree | Disagree | Disagree Disagree
1 Using Mobile Phone Technology 10 26 22 11 9 5
Is/might be an excellent idea. (12.0%) (31.3%) | (26.5%) | (13.3%) (10.8%) (6.0%)
2 Using Mobile Phone Technology 11 24 21 12 7 8
is/might be a pleasant experience (13.3%) (28.9%) | (25.3%) | (14.5%) (8.4%) (9.6%)
3 Using Mobile Phone Technology 10 31 20 9 6 7
is/might be beneficial to me (12.0%) (37.3%) | (24.1%) | (10.8%) (7.2%) (8.4%)
Using mobile Phone technology 15 24 20 12 7 5
4 ;?;rdeases my knowledge in my (18.1%) | (28.9%) | (24.1%) | (145%) | (8.4%) (6.0%)
Using mobile Phone technology ] 17 21 13 1 3
> ‘S‘t‘gg’yases my motivation towards | g cory | (20,50) | (253%) | 21.7%) | (13.3%) (9.6%)
Using mobile Phone technology 3 2 2 5 5 5
Increases my communicate on
6 with classmates. (27.7%) (31.3%) | (26.5%) (6.0%) (2.4%) (6.0%)
Using Mobile Phone Technology 16 29 21 ] 5 7
7 enables me to do my work
conveniently. (19.3%) (34.9%) | (25.3%) (9.6%) (2.4%) (8.4%)
3 Using Mobile Phone Technology 13 21 27 9 8 5
can increase my productivity (15.7%) (25.3%) | (32.5%) | (10.8%) (9.6%) (6.0%)
Using Mobile Phone Technology 13 20 2% 12 4 3
9 can improve my efficiency in my
daily work (15.7%) (24.1%) | (31.3%) | (14.5%) (4.8%) (9.6%)
Using Mobile Phone Technology 17 2 25 9 7 3
10 Zi‘;;;vle me a lot of time in (205%) | (265%) | (30.1%) | (10.8%) | (8.4%) (3.6%)
Using Mobile Phone Technology 14 2 2 12 5 4
11 | can enhance my effectiveness in (16.9%) B13%) | (265%) | (14.5%) (6.0%) (4.8%)

carrying out my daily

However, there is a significant proportion (14.5%) who slightly disagree with this statement.
Using Mobile Phone Technology increases my motivation towards study: The majority (25.3%)
slightly agree that mobile phone technology increases their motivation towards study. However,
there is also a considerable percentage (21.7%) who slightly disagree with this statement. Using
Mobile Phone Technology increases my communication with classmates: The majority (31.3%)
mostly agree that mobile phone technology increases their communication with classmates. Only a
small percentage (2.4%) mostly disagree with this statement. Using Mobile Phone Technology
enables me to do my work conveniently:

The majority (34.9%) mostly agree that mobile phone technology enables them to do their work
conveniently. However, there is a small proportion (2.4%) who mostly disagree with this
statement. Using Mobile Phone Technology can increase my productivity: The majority (32.5%)
slightly agree that mobile phone technology can increase their productivity. The percentage of
respondents who completely agree (15.7%) is lower compared to the previous statements. Using
Mobile Phone Technology can improve my efficiency in my daily work: Similar to the previous
statement, the majority (31.3%) slightly agree that mobile phone technology can improve their
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efficiency in daily work. Using Mobile Phone Technology can save me a lot of time in general:
The majority (30.1%) slightly agree that mobile phone technology can save them a lot of time. The
percentage of respondents who completely agree (20.5%) is relatively high compared to other
statements. Using Mobile Phone Technology can enhance my effectiveness in carrying out my
daily work: The majority (31.3%) slightly agree that mobile phone technology can enhance their
effectiveness in daily work. It is important to note that the respondents' attitudes vary across
different statements, indicating a diverse range of perceptions towards the use of mobile phone
technology among academics.

TABLE III ACADEMICS’ PERCEIVED USEFULNESS

S. Attitudes Agree Agree Agree | Disagree Disagree Disagree
No. Strongly | Moderately | Slightly | Slightly | Moderately | Strongly
1 Mobile Learning tools help 17 36 20 7 1 2
accomplish task more quickly (20.5%) (43.4%) (24.1%) (8.4%) (1.2%) (2.4%)
9 Mobile Learning increase 15 23 16 13 4 12
academic performance (18.1%) (27.7%) (19.3%) | (15.7%) (4.8%) (14.5%)
3 Use of Mobile Learning resulted 14 26 17 12 7 7
in increase productivity (16.9%) (31.3%) (20.5%) | (14.5%) (8.4%) (8.4%)
4 Use of Mobile Learning will 15 21 20 13 7 7
increase effectiveness (18.1%) (25.3%) (24.1%) | (15.7%) (8.4%) (8.4%)
5 Mobile Learning makes 15 27 16 10 7 8
learning easier (18.1%) (32.5%) (19.3%) | (12.0%) (8.4%) (9.6%)
6 Mobile Learning is useful for 16 26 20 7 8 6
learners (19.3%) (31.3%) (24.1%) (8.4%) (9.6%) (7.2%)
7 It is easy to access information 22 28 21 5 3 4
from Mobile Learning (26.5%) (33.7%) (25.3%) (6.0%) (3.6%) (4.8%)
It is easy to use Mobile
8 Learnin}g, tools to communicate 26 30 16 3 3 >
with colleagues (31.3%) (36.1%) (19.3%) (3.6%) (3.6%) (6.0%)
9 It is easy to become skillful at 23 25 14 10 5 6
using Mobile Learning (27.7%) (30.1%) (16.9%) | (12.0%) (6.0%) (7.2%)
I can use Mobile Learning to
10 communicate and share 20 37 12 5 5 4
knowledge with colleagues/ (24.1%) (44.6%) (14.5%) (6.0%) (6.0%) (4.8%)
friends in class often
T use Mobile Learning to
11 | communicate with th§ instructor 16 33 17 > 10 2
often (19.3%) (39.8%) (20.5%) (6.0%) (12.0%) (2.4%)
12 I always use Mobile Learning to 14 31 19 10 5 4
interact with my learning (16.9%) (37.3%) (22.9%) | (12.0%) (6.0%) (4.8%)
13 Mobile Learning use for sharing 19 36 15 5 4 4
knowledge with friends (22.9%) (43.4%) (18.1%) (6.0%) (4.8%) (4.8%)
14 Mobile Learning help learners 19 31 14 8 8 3
to create knowledge (22.9%) (37.3%) (16.9%) (9.6%) (9.6%) (3.6%)

The table III shows the academics’ perceived usefulness, based on the analysis of the attitudes
towards mobile phone technology presented in table, the following observations can be made:
Positive Perception: Overall, respondents showed a positive perception of mobile learning
technology. For most statements, the majority of respondents either agreed moderately or agreed
strongly, indicating that they find mobile learning tools and technology useful and beneficial. Task
Accomplishment and Academic Performance: Respondents particularly expressed strong
agreement that mobile learning tools help them accomplish tasks more quickly and that mobile
learning can increase academic performance. This suggests that they see mobile learning as a
valuable aid for their academic endeavors. Productivity and Effectiveness: A significant number of
respondents agreed moderately that mobile learning resulted in increased productivity and would
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increase the effectiveness of their learning. This demonstrates that they believe mobile learning
can positively impact their learning outcomes and performance. Ease of Use and Communication:
Respondents generally found mobile learning tools easy to use and felt confident in
communicating with colleagues or instructors through these platforms. This indicates that the user-
friendliness and communication features of mobile learning were positively received. Sharing
Knowledge and Creating Knowledge: A considerable proportion of respondents agreed
moderately that mobile learning facilitates sharing knowledge with friends and helps learners
create knowledge. This suggests that they see mobile learning as a collaborative and knowledge-
building tool. Varied Levels of Agreement: While the majority of respondents tended to agree
with the statements, there were varying levels of agreement. Some statements had higher
agreement percentages, while others had relatively lower agreement percentages, indicating that
respondents had different levels of acceptance for different aspects of mobile learning. Minimal
Disagreement: In general, there was minimal disagreement with the statements. Disagreement was
more pronounced in some statements, but it was relatively low compared to the overall positive
attitudes expressed.

Findings

1. Socio-Demographic Profile: Table I provides information about the socio-demographic profile
of the respondents. This table helps to understand the characteristics of the participants in the
study and provides a context for interpreting their attitudes towards mobile phone technology.

2. Attitudes towards Mobile Phone Technology: Table II presents the respondents' attitudes
towards mobile phone technology, focusing on factors such as perceived usefulness, perceived
ease of use, and attitudes towards mobile learning. It provides a comprehensive overview of the
attitudes and opinions of the participants towards mobile phone technology in education. The table
includes statements related to the advantages and disadvantages of mobile learning, as well as the
respondents’ level of agreement or disagreement with each statement.

3. Academics' Perceived Usefulness: Table III specifically focuses on the academics' perceived
usefulness of mobile learning tools and their impact on various aspects of academic performance
and productivity. It presents a detailed breakdown of the respondents' agreement or disagreement
with statements related to the usefulness of mobile learning tools in accomplishing tasks,
improving academic performance, increasing productivity, and facilitating communication and
knowledge sharing. These tables collectively provide insights into the attitudes, perceptions, and
beliefs of academics towards mobile phone technology in education. They offer valuable
information about the benefits and challenges associated with mobile learning, as well as the
overall acceptance and utility of mobile phone technology among the respondents. The data
presented in these tables can guide further analysis and discussions related to the integration and
effectiveness of mobile learning in academic settings.

Suggestions
Based on the analysis of attitudes towards mobile phone technology, the following suggestions
can be made:

1. Training and Professional Development: Provide training and professional development
opportunities for academics to enhance their skills and knowledge in utilizing mobile learning
tools effectively. This can help address any concerns or challenges they may have and
increase their confidence in incorporating mobile technology into their teaching practices.

2.Pedagogical Integration: Emphasize the pedagogical integration of mobile learning tools
rather than focusing solely on the technology itself. Educators should be encouraged to
explore innovative instructional strategies and learning activities that leverage the unique
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features of mobile devices to enhance student engagement, collaboration, and critical
thinking.

3.Addressing Concerns: Take into account the concerns expressed by academics regarding
distractions and reduced face-to-face interaction. Design guidelines and best practices that
help educators strike a balance between mobile technology use and traditional teaching
approaches. This can include setting clear expectations for device use, incorporating
collaborative activities that encourage interaction, and integrating mobile tools purposefully
into the curriculum.

4.Research and Evaluation: Encourage further research and evaluation of mobile learning
initiatives to gather more evidence on their impact and effectiveness. This can help build a
strong evidence base that supports the integration of mobile technology in education and
informs best practices.

5. Collaboration and Sharing: Promote collaboration and knowledge sharing among academics
regarding their experiences and best practices in using mobile learning tools. This can be
facilitated through online communities, conferences, or workshops where educators can
exchange ideas, resources, and lessons learned.

6.Accessibility and Digital Equity: Ensure that mobile learning initiatives take into
consideration issues of accessibility and digital equity. Recognize that not all students may
have equal access to mobile devices or reliable internet connectivity. Develop strategies to
mitigate these disparities and provide support to students who may not have access to their
own devices.

7.0ngoing Support: Provide ongoing technical support and assistance to academics in the
effective use of mobile learning tools. This can include help desks, online resources, and peer
mentoring programs to address any challenges or technical issues that may arise.

By implementing these suggestions, educational institutions can create a supportive environment
for academics to embrace mobile learning and harness its potential for enhancing teaching and
learning experiences.

Discussion and Conclusion

The analysis of attitudes towards mobile phone technology, as presented in Tables I, II, and III,
provides valuable insights into the perceptions and opinions of academics regarding the use of
mobile learning tools in education. The following discussion and conclusion can be drawn from
the findings: Positive Perception of Mobile Learning: The data from Tables II and III indicates a
generally positive perception of mobile learning among academics. The majority of respondents
agreed that mobile learning tools are useful, increase productivity, make learning easier, and are
beneficial for learners. This suggests that academics recognize the potential of mobile technology
in enhancing educational practices and improving student outcomes. Perceived Benefits of Mobile
Learning: The analysis of table reveals that respondents acknowledged the advantages of mobile
learning, including its flexibility, accessibility to information, and potential for enhancing student
engagement and learning outcomes. These positive perceptions align with the growing body of
research highlighting the benefits of mobile technology in education, such as promoting active
learning, personalized instruction, and real-time access to resources. Concerns and Disadvantages:
While the overall attitude towards mobile learning was positive, there were also concerns and
disadvantages expressed by the respondents. The data from table indicates that a notable
percentage of academics expressed concerns about mobile learning being distracting and
potentially reducing face-to-face interaction. These concerns highlight the need for careful
implementation strategies that address these issues and maintain a balance between technology
integration and traditional teaching approaches. Acceptance and Use of Mobile Learning: The
findings from table suggest a relatively high acceptance and use of mobile learning among
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academics. Respondents reported using mobile learning tools for various purposes, such as
communication, knowledge sharing, and interaction with instructors and peers. This indicates that
academics are actively engaging with mobile technology to facilitate teaching and learning
processes. Based on the analysis of the data, it can be concluded that academics generally perceive
mobile learning as a valuable tool in education. They recognize its potential benefits in terms of
productivity, learning enhancement, and knowledge sharing. However, concerns regarding
distractions and reduced interpersonal interactions should be addressed to ensure effective
integration of mobile technology in educational settings. Overall, the findings emphasize the
importance of considering academics' attitudes and concerns when designing and implementing
mobile learning initiatives. Strategies should be developed to maximize the benefits of mobile
technology while addressing potential challenges. Further research and professional development
opportunities can contribute to enhancing educators' confidence and competence in utilizing
mobile learning tools effectively.
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Abstract

This study examines the evaluation of library circulation services of engineering colleges in
Hyderabad and Ranga Reddy Districts. A total of 23 library professional’s responses were
collected and analyzed. The result shows that majority of the libraries (78.26%) are not working
on holidays. The majority of the libraries (69.57%) are using computerized system for issue and
return of documents, most of the libraries (95.65%) the documents are issued and returned on all
the working days in a week. All the twenty-three libraries (100.00%) under three categories viz.,
private non-minority, private minority and government, are following open access system in all
the wings of their libraries for the benefit of users.

Keywords: Evaluation, Circulation, Engineering Colleges.

Introduction

Libraries are said to be the backbone of any organization to which they are attached. They are
supposed to provide appropriate information to its users in time. In any library, circulation section
deals with borrowing and returning of library materials, collection of overdue charges and
generation of statistics relating to circulation of documents to different groups of users. The
information desires of the users of libraries whether they are academic college or the engineering
colleges have also become complex and challenging due to the tremendous publications and
interdisciplinary explores that are being promoted at the level of higher education. The librarians
working in these institutions need to pay honest attention to obtain appropriate and need based
literature in these subjects to the utmost satisfaction of their academic staff and students. In this
critical situation, librarians should have a clear understanding of their users’ needs and their
information seeking behavior so that the libraries can satisfy the user needs as well as improve the
prevailing services accordingly.

Relevant Literature

Suryanarayana and Hugar (1988)" described the preliminary plan for an automated circulation
system based on the experience gained in the library of IIT, Bombay. Sharma (2001)? conducted a
survey on engineering college libraries in Haryana using questionnaire method. Ninety per cent of
the libraries are kept open for eight hours a day to suit the college working hours. Majority of the
libraries (70%) had open access and 65% were using Browne charging system for circulation. A
high percentage of the libraries (55%) had computer system and 82% of them were using
computer for acquisition purpose.

Dinkins (2003)* found that at Stetson University, circulation patterns varied by subject area and
were also affected by whether books were selected by librarians or department faculty. Music
books selected by librarians had the highest proportional circulation: 39% of books accounted for
80% of circulation. Knievel et al., (2006)4 urge librarians to use detailed circulation data and
statistics to inform “evidence-based decision making” in this era of decreasing library budgets.

Chinna Balu (2011)° conducted a survey of twenty-nine engineering college libraries and their
users in Sri Venkateshwara University area of Andhra Pradesh. The data was collected from
twenty-nine librarians and 1,853 users of engineering colleges with the help of a questionnaire.
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The findings of the study are: majority of the users (66.7%) are visiting the library regularly and
majority of them (59.2%) visit the library to borrow books; nearly half of the users (48.6%) are
spending one hour in the library; most of the users (96.9%) are satisfied with the working of the
library on working days; majority of users are satisfied with the reference service, circulation
service, and document reservation facility; most of the users (81.4%) are satisfied with reading
space and furniture; and most percentage of users (86.5%) are satisfied with efficiency of the
library staff. Tayewo Olayinka (2013)° Circulation of Library materials are central and imperative
in every Library operation. This study aspects into the activities that make up circulation of
Library materials, and discusses the processes and procedures for the registration of Library
clientele, charging and discharging services. The study reviewed how this has impacted on the
Circulation services in the library noting the advantages. Concludes that circulation activities
reflect, compliment and promote the services and image of the library and need to be given
priority attention and manned by competent staff.

G.Veena and Prabhakara Narasimha Kotari (2016)" examine the user’s satisfaction in library
facilities, resources and services of the students of SDM College Library, Ujire. 300
questionnaires were distributed among students to collect relevant data. The findings of the study
showed that 177(59.0%) of respondents have the habit to visit to the library daily, majority 210
(70.0%) are highly satisfied with collection of text books 160 (53.3%) respondents considered
circulation services as excellent. The study suggested that college library should carry out user
studies at regular intervals, in order to identify user’s information needs and their information
gathering behaviors.

Objectives of the Present Study
1. To know the working hours on working days and holidays;
2.To know the circulation services of selected engineering college libraries;
3.To know the different sections in the selected engineering college libraries;

Scope and Limitations

The study is primarily concerned with libraries of engineering colleges functioning within the
territorial jurisdiction of the Hyderabad and Ranga Reddy districts in Telangana. There are about
186 engineering colleges in the study area and out of them 23 engineering colleges were
established in the year 2000 or before. The present study is limited to 23 engineering colleges
which were established in the year 2000 or before. The main criterion for selection of twenty-
three engineering colleges in this study is that colleges which are of recent origin are not ideal for
inclusion in the sample due to the fact that these colleges may not have well established library
collection, services, physical as well as information communication technology infrastructure.
Besides, eighteen colleges out of the twenty-three selected engineering colleges are offering
postgraduate courses in different disciplines of engineering and technology

Data and Methodology
A structured questionnaire was designed and used for collecting data. The data was collected from
the librarians of 23 engineering colleges. Copies of questionnaire were personally distributed to
the librarians and the response rate was 100%. The data collected from the questionnaires was
analyzed and interpreted.

Analyses and Interpretation

A. Working Hours on Working Days
The distribution of libraries according to working hours on working days is presented in Table 1.
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TABLE I DISTRIBUTION OF LIBRARIES ACCORDING TO WORKING HOURS ON WORKING DAYS

Working Hours Colleges Total
(a.m. — p.m.) Private Non-Minority | Private Minority | Government

9:00 — 6:00 9 (56.25) 3 (75.00) 1(33.33) 13 (56.52)

9:00 —7:30 2 (12.50) 0 2 (66.67) 4 (17.39)

8:00 — 8:00 5(31.25) 1 (25.00) 0 6 (26.09)

Total 16 (100.00) 4 (100.00) 3 (100.00) 23 (100.00)

Note: Figures in parentheses denote percentages.

Table I shows that the majority of libraries (56.52%) work from 9:00 a.m. to 6:00 p.m. i.e., 9:00
hours on all working days, 26.09 per cent of them work from 8:00 a.m. to 8:00 p.m., i.e., 12:00
hours, and the remaining 17.39 per cent work from 9:00 a.m. to 7:30 p.m. i.e., 10:30 hours. It is
understood that all the libraries are functioning for 9 to 12 hours a day. Out of the sixteen colleges
under private non-minority category, nine libraries (56.25%) work from 9:00 a.m. to 6:00 p.m.,
five libraries (31.25%) work from 8:00 a.m. to 8:00 p.m. and the remaining two libraries (12.50%)
work from 9:00 a.m. to 7:30 p.m.

Out of the four colleges under private minority category, three libraries (75.00%) works from 9:00
a.m. to 6:00 p.m. and the remaining one library (25.00%) work from 8:00 a.m. to 8:00 p.m. Out of
the three colleges under government category, two libraries (66.67%) work from 9:00 a.m. to 7:30
p-m. whereas the remaining one library (33.33%) works from 9:00 a.m. to 6:00 p.m. In total, there
are about six colleges under private category working from 8:00 a.m. to 8:00 p.m. i.e., twelve
hours in a day. It is understood that some colleges have integrated facility of college, library and
hostels at one location only. In these campuses the libraries function for twelve hours a day.

B. Working Hours on Holidays

The distribution of libraries according to working hours on holidays is presented in Table II
Table II shows that the majority of the libraries (78.26%) are not working on holidays. It is also
evident from the table that 13.04 per cent of them work from 10:00 a.m. to 2:00 p.m. and the
remaining 8.70 per cent work from 9:00 a.m. to 12:30 p.m. Hence it can be concluded that
majority of the engineering college libraries are not working on holidays in both the sessions. Out
of the sixteen colleges under private non-minority category, thirteen libraries (81.25%) do not
work on holidays, two libraries (12.50%) work form 9:00 a.m. to 12:30 p.m. and the remaining
one library (6.25%) works from 10:00 a.m. to 2:00 p.m.

TABLE II DISTRIBUTION OF LIBRARIES ACCORDING TO WORKING HOURS ON HOLIDAYS

Working Hours Colleges Total
(a.m. —p.m.) Private Non-Minority | Private Minority | Government

9:00 —12:30 2 (12.50) 0 0 2 (8.70)

10:00 —2:00 1(6.25) 1 (25.00) 1(33.33) 3(13.04)

Not working 13 (81.25) 3 (75.00) 2 (66.67) 18 (78.26)

Total 16 (100.00) 4 (100.00) 3 (100.00) | 23 (100.00)

Note: Figures in parentheses denote percentages.

Out of the four colleges under private minority category, three libraries (75.00%) do not work on
holidays and the remaining one library (25.00%) works from 10:00 a.m. to 2:00 p.m. Out of the
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three colleges under government category, two libraries (66.67%) do not work on holidays
whereas the remaining one library (33.33%) works from 10:00 a.m. to 2:00 p.m.

C. Charging System
The distribution of libraries according to the charging system followed is presented in Table III.

TABLE III DISTRIBUTION OF LIBRARIES ACCORDING TO THE CHARGING SYSTEM FOLLOWED

Colleges
Charging System Total
Private Non-Minority | Private Minority | Government
Ledger System 2 (12.50) 1 (25.00) 0 3(13.04)
Browne Charging System 2 (12.50) 2 (50.00) 0 4 (17.39)
Computerized System 12 (75.00) 1 (25.00) 3 (100.00) 16 (69.57)
Total 16 (100.00) 4 (100.00) 3 (100.00) 23 (100.00)

Note: Figures in parentheses denote percentages.

It is evident from Table III that the majority of the libraries (69.57%) are using computerized
system for issue and return of documents. It is also evident from the table that 17.39 per cent of
them are using Browne charging system and the remaining 13.04 per cent are using ledger system.
Out of the sixteen colleges under private non-minority category, twelve libraries (75.00%) are
using computerized system for issue and return of documents, two libraries (12.50%) are using
ledger system and the remaining two libraries (12.50%) are using Browne charging system. Out of
the four colleges under private minority category, two libraries (50.00%) are using Browne
charging system for issue and return of documents, one library (25.00%) is using ledger system
and the remaining one library (25.00%) is using computerized system. All the three government
engineering college libraries (100.00%) are using computerized system for issue and return of
documents. It is observed from the table that all the three libraries under government category are
using computerized charging system. Automation of circulation section requires financial
resources to acquire the required computer systems and peripherals, library automation software
and trained man power. Hence, it is understood that government engineering institutions have
sufficient financial resources and human resources for automation of their in-house operations.

D. Issue and Return of Documents
The distribution of libraries according to days on which ‘issues and returns’ are performed is
presented in Table IV.

TABLE IV DISTRIBUTION OF LIBRARIES ACCORDING TO ISSUE AND RETURN OF DOCUMENTS

Colleges
Day(s) Total
Private Non-Minority | Private Minority | Government
All the Days in a Week 16 (100.00) 3 (75.00) 3 (100.00) 22 (95.65)
Particular Day (s) in a Week 0 1 (25.00) 0 1(4.35)
Total 16 (100.00) 4 (100.00) 3 (100.00) 23 (100.00)

Note: Figures in parentheses denote percentages.

It is evident from Table IV that in most of the libraries (95.65%) the documents are issued and
returned on all the working days in a week and the remaining 4.35 per cent replied that the
documents are issued and returned only on particular day(s) in a week. In all the sixteen private
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non-minority colleges (100.00%) and also in all the three government colleges (100.00%), the
documents are issued and returned on all the working days in a week. Out of the four colleges
under private minority category, in three libraries (75.00%) the documents are issued and returned
on all the working days in a week, whereas in one college (25.00%) the documents are issued and
returned on particular day(s) in a week.

E. Collection of Overdue Charges
The distribution of libraries according to collection of overdue charges from their users is
presented in Table V.

TABLE V COLLECTION OF OVERDUE CHARGES

Colleges
Response Total
Private Non-Minority | Private Minority | Government
Yes 14 (87.50) 4 (100.00) 3 (100.00) 21 (91.30)
No 2 (12.50) 0 0 02 (8.70)
Total 16 (100.00) 4 (100.00) 3 (100.00) 23 (100.00)

Note: Figures in parentheses denote percentages.

The data presented in the Table V shows that most of the libraries (91.30%) are collecting overdue
charges from the users for not returning documents within the due date and the remaining 8.70 per
cent of them replied negatively in this regard. Out of the sixteen colleges under private non-
minority category, fourteen libraries (87.50%) are collecting overdue charges and the remaining
two libraries (12.50%) are not collecting overdue charges from their users. All the four college
libraries (100.00%) under private minority category and all the three college libraries (100.00%)
under government category are not collecting overdue charges from their users.

F. Access System Followed

The library can follow either open access system or closed access system. In open access system,
the user has the freedom to go to the shelves directly and browse the books of his/her choice in the
stack area of the library. In the closed access system, the user approaches the library staff for
books of his/her choice. The distribution of libraries according to the access system followed is
presented in Table VI.

TABLE VI DISTRIBUTION OF LIBRARIES ACCORDING TO THE ACCESS SYSTEM

Colleges
Response Total
Private Non-Minority | Private Minority | Government
Open access 16 (100.00) 4 (100.00) 3 (100.00) | 23 (100.00)
Closed access 0 0 0 0
Mixed 0 0 0 0
Total 16 (100.00) 4 (100.00) 3(100.00) | 23 (100.00)

Note: Figures in parentheses denote percentages.

The data presented in Table VI shows that all the twenty-three libraries (100.00%) under three
categories viz., private non-minority, private minority and government, are following open access
system in all the wings of their libraries for the benefit of users.
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G. Library Sections

In order to provide effective library services to their stakeholders, the library is organized into
different sections. The distribution of libraries according to existence of different sections is
presented in Table VII.

TABLE VII DISTRIBUTION OF LIBRARIES ACCORDING TO LIBRARY SECTIONS

Colleges
Section Private Private Total
Non-Minority Minority szgllgl)lent
(N=16) (N=4) -

Acquisitions Section 16 4 3 23
d (100.00) (100.00) (100.00) (100.00)

i i i 16 4 3 23
Technical Processing Section (100.00) (100.00) (100.00) (100.00)

Periodicals Section 16 4 3 23
(100.00) (100.00) (100.00) (100.00)

. 16 4 3 23
Textbook Section (100.00) (100.00) (100.00) | (100.00)

Reference Section 16 4 3 23
(100.00) (100.00) (100.00) (100.00)

~ 16 0 3 19
SC/ST Book Bank Section (100.00) 0.0) (100.00) $261)

Circulation Section 16 4 3 23
(100.00) (100.00) (100.00) (100.00)

Reprographic Section 16 4 3 23
prograp (100.00) (100.00) (100.00) (100.00)

Note: i. Librarians are permitted to tick more than one answer, ii. Figures in parentheses denote percentages.

It is evident from Table VII that all twenty-three libraries (100.00%) have acquisitions section,
technical processing section, periodicals section, text book section, reference section, circulation
section and reprographic section. It is also evident from the table that most of the libraries have
SC/ST Book Bank section (82.61%). The SC/ST Book Bank section is available in all the sixteen
libraries (100.00%) under private non-minority category and also in all the three libraries
(100.00%) under government category. The SC/ST Book Bank section is not available in all the
four libraries (100.00%) under private minority category.

Major Findings

1. Most of the libraries (95.65%) the documents are issued and returned on all the working days
in a week.

2.Majority of the libraries (69.57%) are using computerized system for issue and return of
documents.

3.Most of the libraries (91.30%) are collecting overdue charges from the users for not returning
documents within the due date.

4.All the twenty-three libraries (100.00%) under three categories viz., private non-minority,
private minority and government, are followed open access system.

5. All twenty-three libraries (100.00%) have acquisitions section, technical processing section,
periodicals section, text book section, reference section, circulation section and reprographic
section.
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Suggestions and Conclusion

The circulation desk, as the public relation section of the library, plays a frontline and essential
role in promoting its image. Through this section, library procedures are made accessible to the
general public. It therefore follows that the sensitive nature of this section requires competent man
power to operate it. The need to equip it adequately need not be exaggerated. Still, the available
facilities at the circulation desk of the college library have to a very large extent enable the staff
attends to the clientele adequately. Overdue charges are considered by some librarians as a source
of income but generally the purpose of an overdue charges system is to ensure the prompt return
of books by the end of loan period. The non-return of books when due interferes with the right of
other borrowers and results in a poorer level of service.
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Abstract

This article explores the revolutionary approach of AICTE's Anuvadini Al Portal in transforming
language accessibility and communication within libraries and academic engagements. With
India's diverse linguistic landscape posing both a cultural emblem and an educational challenge,
Anuvadini emerges as a pivotal solution, offering translation tools for 22 Indian and foreign
languages. The tools span various categories such as voice, video, education, PDF, and image,
aiming to break language barriers and foster communication. The objectives include
understanding the Anuvadini Al Portal's fundamental options, evaluating its diverse features, and
showcasing merits and demerits within the context of various tools. The tools encompass
multifunctional capabilities, language diversity, innovative audio enhancement, educational
support, and efficient PDF handling. However, limitations include file size restrictions, internet
dependency, quality assurance concerns, a learning curve for certain tools, and limited language
coverage nuances. The article concludes by emphasizing the transformative potential of Anuvadini
while acknowledging the need for continuous updates, user guidance, and considerations for
nuanced language contexts to ensure its effectiveness and inclusivity.

Keywords: Language Accessibility, Library Operations, Translation Tools, Voice Tools, Video
Tools, Education Tools, PDF Tools, Image Tools, Communication, Innovation, AICTE, Al Tools

Introduction

In the intricate tapestry of India's linguistic diversity, language stands as both a cultural emblem
and a formidable barrier. With 80% of the population identifying as native language speakers, the
richness of regional dialects defines the nation's identity but poses a significant challenge in
delivering standardized education to students speaking diverse languages. The ANUVADINI
Voice & Document Al Translation Tools, featuring support for 22 Indian and foreign languages,
emerges as an indispensable solution to bridge this linguistic gap within higher education. By
dismantling language barriers, ANUVADINI aims to unify India and the global community,
echoing the spirit of "Ek Bharat Shrestha Bharat" and "One Earth, One Family, One Future!"
Originally conceptualized to provide equitable access to quality education, ANUVADINI
promises enhanced communication and information flow across various sectors. This article
explores the revolutionary potential of the Anuvadini Al Portal developed by AICTE, focusing on
its diverse tools catering to language accessibility, library operations, and academic engagements.

Objectives
1. To Understand the Fundamental Options and Various Tools within the Anuvadini Al Portal
2.To Evaluate the Diverse Features and Functionalities of Anuvadini Al Portal
3. To Showcase Merits and Demerits within the Context of Various Tools
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Review of Literature

Chan, C. K. Y. (2023) investigated the development of an AI education policy for higher
education, specifically focusing on the perceptions and implications of text generative Al
technologies. Collecting data from 457 students and 180 teachers and staff in Hong Kong
universities through quantitative and qualitative research methods, the study proposes an Al
Ecological Education Policy Framework. This framework, organized into Pedagogical,
Governance, and Operational dimensions, offers a comprehensive approach to address the
multifaceted implications of Al integration in university teaching and learning. The Pedagogical
dimension emphasizes enhancing teaching and learning outcomes, the Governance dimension
addresses privacy, security, and accountability concerns, while the Operational dimension tackles
infrastructure and training matters. The proposed framework provides stakeholders with a nuanced
understanding of their roles and responsibilities in the context of Al integration, fostering
responsible and ethical usage. However, the study acknowledges limitations, such as a relatively
small sample size and a focus solely on text-based generative Al, urging the need for further
research to comprehend both advantages and risks associated with Al in academic settings. The
proposed Al Ecological Education Policy Framework serves as a valuable foundation for
educational institutions to navigate responsible Al implementation while maximizing its benefits.

Cox and Tzoc (2023) explore the transformative impact of ChatGPT on academic libraries,
providing a comprehensive overview of its potential implications for higher education.
Highlighting ChatGPT's rapid popularity, reaching one million users within a week of its
November 2022 launch, the authors delve into its capabilities as a large language model (LLM)
tool employing deep learning techniques. The study discusses how ChatGPT can generate a wide
range of content, from essays to medical diagnoses, based on its training on diverse textual
sources. The authors scrutinize ChatGPT's role in academic settings, addressing its use in areas
such as discovery and search, research assistance, reference services, teaching, and the creation of
educational materials. Furthermore, the study contemplates ethical concerns related to plagiarism,
copyright, and biases in Al-generated content. While acknowledging the revolutionary potential of
Al tools, the authors emphasize the importance of integrating these technologies thoughtfully into
library services, considering biases, quality improvement, and their role in supporting human
interactions in libraries. The study prompts librarians and information professionals to engage in
ongoing conversations about leveraging Al tools while maintaining the distinct value of human
expertise in library services.

Fitria, T. N. (2021) studied the transformative impact of Artificial Intelligence (AI) in education,
particularly in the teaching and learning process. The study delves into various applications of Al,
such as Virtual Mentor, Voice Assistant, Smart Content, Presentation Translator, Global Courses,
Automatic Assessment, Personalized Learning, Educational Games, and Intelligent Tutoring
System (ITS). The research highlights Al's potential to revolutionize the education landscape,
automating tasks like correcting assignments and conducting assessments, thereby allowing
teachers to focus on non-systemic aspects of education. Fitria underscores that Al, born from the
creative minds of human natural intelligence, is a valuable tool but cannot replace the innate
qualities of teachers. The article emphasizes that education is a multifaceted process involving not
only knowledge acquisition but also the development of social skills and character. While Al
contributes to personalize learning experiences, it may hinder human interaction and the
cultivation of essential social skills. Author acknowledges the benefits Al brings to students and
educators, such as flexible learning schedules, personalized learning experiences, and automatic
assessment tools. However, the article cautions about potential drawbacks, including the high cost,
dependence on infrastructure, cybersecurity concerns, and the risk of Al-induced plagiarism.
Despite these challenges, this research anticipates a positive impact of Al in education,
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particularly in facilitating learning during pandemics and adapting to evolving educational
demands. In the conclusion, this research emphasizes the irreplaceable role of educators in
inspiring, motivating, and character development, areas where Al falls short due to its lack of
emotions and feelings. The author advocates for educators to embrace technological advancements
while preserving the essential human touch in education. The research provides a comprehensive
overview of Al in education, highlighting its promises and challenges and emphasizing the
indispensable role of teachers in shaping students' holistic development.

Translation Tools

S.No. Name of the Tool Description
It helps to translate files of up to 20 pages via language selection as
Online Document source and destination. For larger translations, email cconeat|at]aicte-
1 Translation Tool india[dot]org and cc startupfellow5[at]aicte-india[dot]org. Upload
.pdf or .docx files, compare, and contribute text using Voice for
seamless collaboration.
Ananta (Al engine with Create a new ANANTA account or log in. Choose the source
boundless deep search document's language, then upload your file (.doc, .txt, .pptx, .pdf,
5 capabilities across MS .mp3, .wav, .mp4) and submit. Leverage Custom Summary,
Word, PDFs, PPTX, textual | Document Generative QnA, or Ask a Question features for deeper
content, audio, and video document comprehension. Save the session or append additional files
formats.) for enhanced insights.
Voice Based Multi lingual Either upload a .wav file or r:ccord directly on the page. Preview the
uploaded or recorded file, adjust parameters as needed, and then
3 platform (A web—basc.:d tool submit. Compare the result displayed on the screen with the original
for generating forms in .
h . file, and finally, click download to complete the process.
various Indian languages.)
Virtual Keyboard It is internet-based utility enabling text input across various Indian
4 (An online tool for entering | languages. Users can choose from multiple languages and access
text in multiple Indian features like Word Count, Printing, Saving as Doc or Pdf files, and
languages.) Resetting.
Government of India Easily navigate Indian Government Schemes using voice-activated
Schemes search through Chat GPT technology. Upon language selection, the
5 Voice-enabled search for portal instantly offers scheme information and accommodates
Schemes & Initiatives (Chat | queries. Additionally, multiple language options are available for
GPT). selection.
Dictation Tool This tool streamlines note-taking for transcribers and users, allowing
6 (This tool simplifies the concurrent text editing and viewing of sessions. It offers dictation
process of note-taking.) ordering, a real-time text editor, and session storage capabilities.
Provides an extensive array of legal terms, comprising over 35,000
precisely translated words and phrases in various Indian regional
Legal Glossary - ) . . .
7 (Entry to an extensive and languages. Users have.the ability to: Explor.e Indian law§ in multlple
credible repository) regional languages. Initiate search_es by typmg or recording in their
preferred language. Share translations, validated by legal
professionals to guarantee precision and authenticity.
BhashaDaan (Explore and Explore and contribute to the compilation of Indian language words
3 curate an assortment of and sentences through Anuvadini-c, a community-powered

Indian language words and
sentences.)

repository. Discover the finest Indian language prompts categorized
by sectors, professions, or specific use cases.
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Voice Tools

S.No.

Name of the Tool

Description

Speech to Speech
(Translation Service)

Choose your language from the provided dropdown menu for
speaking. Begin recording by clicking 'Start Recording.' Use the
'Pause/Resume Recording' button to take breaks and resume
recording. The recorded text will be displayed on the screen in your
native language. Choose the voice gender from the gender dropdown
menu to proceed. Select the desired language for translation from the
language dropdown menu. Initiate the translation process by clicking
the 'Convert to Speech'’ button. Play the converted audio using the
play button. Adjust the pace and pitch of the Al-generated audio.
Download the audio as a (.wav) file by clicking the 'Download As
Audio' button.

3D Audio

(Improve the stereo sound
by incorporating a three-
dimensional effect.)

Facilitate captivating spatial audio experiences by generating the
perception of a three-dimensional environment around the listener
through the strategic placement or movement of sounds in different
directions. Either upload a file in the supported .wav format or record
directly from the page. Preview the uploaded or recorded file, adjust
parameters as needed, and submit. Compare the result with the
provided file displayed on the screen. Conclude the process by
clicking on the download option.

Auto Panner

(Create a dynamic shift in
the audio, moving it back
and forth between the left
and right channels.)

Innovatively manage audio files to autonomously regulate the panning
of audio within a stereo image, either moving it from left to right or in
a circular pattern, thereby crafting distinctive listening encounters.
Choose to upload a file in the supported .wav format or record
directly from the page. Upon upload or recording, preview the file,
modify parameters as needed, and submit. Evaluate the result against
the provided file displayed on the screen. Conclude the process by
clicking on the download option.

Bass Booster (Amplify the
bass of a song, increasing
its bass intensity.)

Improve the lower frequency range of any audio file to generate a
more robust and lively bass response, resulting in an invigorated
listening experience. Choose to upload a file in the supported .wav
format or record directly from the page. Once uploaded or recorded,
preview the file, adjust parameters as needed, and click submit.
Evaluate the outcome by comparing it with the displayed reference
file on the screen. Finalize the process by clicking on the download
option.

Equalizer (Modify the
frequencies of your audio.)

A crucial tool enabling the manipulation and fine-tuning of the
frequency spectrum of any audio, allowing the creation of a tailored
and distinctive listening experience.

Noise Reducer (Minimize
ambient noise in
recordings.)

Facilitates the effortless conversion of noisy live recordings or
interviews into high-quality, uncompressed, noise-free audio files by
eliminating ambient environmental noise. Opt to upload a file in the
supported .wav format or record directly from the page. Following
upload or recording, preview the file, adjust parameters as needed,
and click submit. Evaluate the result by comparing it with the
provided file on the screen. Conclude the process by clicking on the
download option.

Pitch Shifter (Change the
pitch of your audio)

Enables the adjustment of the pitch for any audio, creating a higher or
lower pitched version of the audio file. Note that altering the pitch
does not maintain the original audio pace, leading to longer audio for
decreased pitch and vice versa.
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Reverb (Increase the room

Immerse yourself in diverse spaces, from intimate chambers to vast
halls, with this effect that adds room-specific reverb to any audio file,

8 size of your audio) enhancing your listening experience. It keeps the core concept of
y adding room reverb for different sizes while slightly restructuring the
sentence for flow.
Reverb (Rever_se an audio Flip any audio on its head, from music to sound effects, with this tool
9 file and make it play . . -
that instantly rewinds time for your sound files.
backwards)
Rev.erse Audio (Revgrse an Flip audio on its back, unlocking backward journeys for any sound.
10 audio file and make it play . . ; . .
Experiment with music, effects, and more to build a sonic playground.
backwards)
Stereo Panner (Pan the Unleash the freedom of panning, taku}g audio on a dynamic journey
11 . . across the stereo field, left to right or in endless loops, for mind-
audio to left or right) I
bending listening adventures.
Tempo Changer (Make an Warp the speed of any audio without bending its tone, crafting hyper-
12 audio file play faster or . .
customized versions from raw files.
slower)
Vocal Remover (Remove Offers the capability to convert audio files containing vocal singing or
the vocals from a song . . - . . .
13 . speech into exclusively instrumental audio files by isolating and
leaving only the . . . . .
. removing frequencies associated with the human voice range.
instrumental)
Volume Changer Enables the manipulation of the volume for any audio file, a crucial
14 (Make your audio louder or | feature for increasing the volume of raw audio files that are too soft or
quieter) decreasing it, as needed.
Speech Messenger
15 (Communication with your | Communicate in your native tongue like never before, using

native language -text,
audio or video supported)

text, voice, or video in this intuitive messaging platform.

Education Tools

S.No.

Name of the Tool

Description

Core Engineering Generative

Al

(A student-friendly solution
designed to spread information
on fundamental engineering

subjects in various Indian
languages.)

Introducing Core Engineering Generative Al, an approachable
solution dedicated to sharing information on key engineering
disciplines in various Indian languages. The covered streams
include Civil Engineering, Mechanical Engineering, Electrical
Engineering, and Electronics and Communication Engineering.

Handwritten Al

Upload handwritten text in the form of an image. This tool
promptly recognizes the text upon upload.

PDF to Anything Tools

S.No.

Name
of the
Tool

Description

PDF
Tools

Capabilities encompass a diverse range of PDF-related tasks. These include merging and
splitting PDFs, compressing files, adding page numbers, converting PDFs to images and
vice versa, securing and unlocking PDFs, transforming text and DOCX files to PDF
format, converting presentations and Excel files to PDFs, extracting text and images from
PDFs, and optimizing files for web viewing. Additionally, Portal offer the conversion of
JPG images into PDFs, the creation of new PDFs, and the incorporation of watermarks.
Furthermore, their services extend to the extraction of images from PDFs and the
facilitation of creating PDF-based job applications.
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Video Tools
Name of N
S.No. the Tool Description
. Examine real-time facial expressions within any video, extracting valuable insights
Al Video . . e . . . .
into emotions effortlessly with just a few clicks. Gain a comprehensive understanding
1 Analyser . . . -
of the emotions conveyed through every smile, frown, and various other facial
expressions.
Explore the capabilities of Anuvadini, an advanced tool harnessing Al to produce
concise and informative summaries for your preferred YouTube videos. This
innovative tool seamlessly summarizes and translates content across languages. The
YouTube Video Analyzer feature of Anuvadini is easily navigated in a few simple
steps: begin by selecting the YouTube video containing the desired transcript for
Al summarization or analysis, and copy its URL. Ensure the video has captions or a
5 Youtube- transcript, often provided by the creator or accessible through the CC (Closed
Video Captions) button. Utilize the summarize/analyze feature on Anuvadini by visiting the
Analyser platform, inputting the YouTube video URL, and clicking "Analyze it" to receive a
summary of the content. The AI Custom summary extension ensures a quick grasp of
the video's essence, even for lengthy content. Customize the summary in your native
language by selecting from the dropdown language options, enabling a personalized
Q&A experience. Finally, save and download your generated summary video for
immediate use and sharing.
S.No. Name of the Tool Description
Effortlessly translate images into over 30 languages within seconds,
Image 23 (Translate Photos covering a variety Qf visual content such as posters, brochures,
into 30+ languages in screenshots, advertisements, and product images. Supported file
formats include JPEG, JPG, and PNG, with a maximum file size of
1 Seconds, whether they are . . . ..
2MB. Simply click on the upload icon, and upon receiving the
poster, brochures, . .
screenshots, advertisements.) successful upload message, proceed to initiate OCR-based Imagine
’ : InPasting. Once the process is completed, the translated image will
be presented and can be downloaded in both JPG and PNG formats.

Merits

1. Multifunctional Capabilities: These translation tools offer a diverse range of features,
allowing users to perform various tasks such as merging, splitting, compressing, and
converting files between different formats, catering to a wide array of needs.

2.Language Diversity: The tools support multiple Indian languages, providing users with the
flexibility to work in their preferred regional language. This enhances accessibility and
inclusivity, especially in a linguistically diverse country like India.

3. Innovative Audio Enhancement: The audio tools showcase innovative features, such as 3D
audio effects, auto panning, bass boosting, and equalization, offering users the ability to
customize their listening experiences and improve audio quality.

4. Educational Support: The educational tools, like Core Engineering Generative Al, cater to
students by disseminating information in various Indian languages, promoting accessibility
and understanding in fundamental engineering subjects.

5. Efficient PDF Handling: The PDF-related tools streamline tasks such as merging, splitting,
compressing, and converting, providing a comprehensive solution for managing PDF files.
The inclusion of watermarking and image extraction adds versatility to these tools.

Demerits
1. Limited File Size:
a. Some tools impose restrictions on file size, hindering the handling of larger documents or
files.
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b.This limitation may impact users dealing with extensive data or larger projects,
necessitating alternative solutions.
2. Dependency on Internet:
a. Certain tools, notably the virtual keyboard and online document translation tool, depend on
internet connectivity.
b. This reliance may pose challenges in situations with limited or no internet access, affecting
the seamless use of these tools.
3. Quality Assurance:
a. The accuracy and reliability of translation tools, particularly those involving Al like
Anuvadini, may vary.
b. Users should exercise caution and conduct thorough checks, as errors in translation could
lead to misunderstandings or misinterpretations.
4. Learning Curve:
a. Tools like the Al video analyzer and Anuvadini may have a learning curve, especially for
users unfamiliar with advanced features.
b. Adequate user guidance and tutorials are essential for maximizing the benefits of these
tools, ensuring efficient utilization.
5. Limited Language Coverage:
a. While tools offer support for multiple Indian languages, limitations exist in terms of
coverage or nuances of regional dialects.
b. Continuous updates and expansions in language support are needed to enhance the tools'
effectiveness, ensuring inclusivity across diverse linguistic contexts.

Conclusion

The AICTE's Anuvadini Al Portal emerges as a groundbreaking solution to address the intricate
challenges posed by India's diverse linguistic landscape in the realms of education, libraries, and
academic engagements. The revolutionary approach of Anuvadini, offering translation tools for 22
Indian and foreign languages across various categories, holds transformative potential in breaking
down language barriers and fostering effective communication. The multifunctional capabilities,
language diversity, innovative audio enhancement, educational support, and efficient PDF
handling presented by Anuvadini showcase its comprehensive approach to language accessibility.
However, the demerits, including file size restrictions, internet dependency, quality assurance
concerns, a learning curve for certain tools, and limited language coverage nuances, underscore
the importance of continuous updates, user guidance, and considerations for nuanced language
contexts. Despite these challenges, Anuvadini stands as a testament to AICTE's commitment to
advancing inclusivity and communication, and its potential to reshape the landscape of language
accessibility in India and beyond. As we move forward, a concerted effort towards refining and
expanding the capabilities of Anuvadini will be crucial in realizing its full potential and ensuring a
more inclusive and connected future.
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Abstract

Forensic accounting is the application of investigative and analytical skills to resolve financial
issues in a manner that meets standards required by courts of law. Forensic accountants apply
special skills in accounting, auditing, finance, quantitative methods, certain areas of the law,
research, and investigative skills to collect, analysed evaluate evidential matter and interpret and
communicate findings. (Hopwood, Leiner and Young, 2008). The necessity of protecting financial
systems from the ever-increasing risk posed by cyber breaches has reached a level of relevance
that is unique in the rapidly evolving landscape of Fin-tech Services. This landscape is
characterised by the convergence of technical breakthroughs and innovative financial practices.
This research goes on a thorough exploration, delving into the complexities of the symbiotic
relationship between Forensic Accounting and Management Control Systems (MCS), which stand
as strong guardians in the intensifying struggle against cyber fraud. The purpose of this research
is to provide a better understanding of how forensic accounting and MCS may work together to
combat cyber fraud.

Keywords: Forensic accounting, analytical skills, Control System, cyber fraud.

Introduction

Forensic accounting, which is gifted with its investigative prowess and financial understanding,
performs a crucial role as a front-line defence mechanism. This is because forensic accounting has
both of these attributes. These collaborative systems constitute a dynamic alliance with a unique
purpose: to safeguard the integrity and security of financial transactions within the Fin-tech
industry. This alliance is formed through the seamless integration of these systems with the sturdy
framework of MCS. This integration is extensively dissected in the paper, which reveals the
intricate ways in which forensic accounting and MCS work together to strengthen financial
systems in the face of an increasingly complex cyber threat scenario. An investigation on the
effect that MCS has on cyber fraud will make up a significant portion of the project. The purpose
of this study is to derive significant insights that can inform the improvement of tactics targeted at
enhancing cyber resilience by critically analysing the effectiveness of these control systems in
detecting and preventing fraudulent activity. It investigates the preventative mechanisms that
allow MCS to function as a formidable deterrent, constructing a shield against unauthorised
access, fraudulent transactions, and several other types of cyber dangers.

A. Overview of Research

The purpose of this research is to broaden its reach by attempting to decipher the complex
relationships that exist between Forensic Accounting, MCS, and cyber fraud within the particular
setting of Fintech Services. In doing so, it aims to make clear the complex web of
interrelationships that exist between these many components by taking into account the synergies
that exist between them and the possibility for technological developments that can help
strengthen the digital financial landscape. The purpose of the study is to expand people's
knowledge, and one of its goals is to make a significant contribution to the existing body of
information regarding forensic accounting and MCS as it relates to online fraud. The purpose of
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this project is to produce insights that will not only raise scholarly debate but will also inform and
shape professional practices, thereby cultivating a financial ecosystem that is more robust and
adaptable.

Role of Fintech in the e
Banking and Financial Service
Industryin India

\

Fig.1 Role of Fintech in the banking and Financial Service Industry in India

The study does not restrict itself to the use of conventional research methods; rather, it boldly
travels into the domains of newly developing technologies such as artificial intelligence, block-
chain, cloud computing, and big data. In light of the fact that cyber dangers are always evolving,
the purpose of this investigation is to come up with novel approaches to cyber-security and to
propose these approaches. This perspective on the future places the study at the forefront of the
effort to address the complex problems that arise from the junction of financial services,
technology and security.

In a nutshell, this research represents a holistic and forward-looking endeavour, with the goal of
bridging the gap between traditional accounting practices and the cutting-edge technologies that
are redefining the financial scene. In other words, it aims to bridge the gap between traditional
accounting practices and the technologies that are reshaping the financial landscape. The purpose
of this study is not only to understand the issues that are now being faced, but also to pave the path
for a more secure, adaptable, and resilient future for Fin-tech Services. This will be accomplished
by unravelling the intricate tapestry that is forensic accounting, management control systems, and
developing technology.

Review of Literature

The literature review serves as a critical component in academic research, offering a
comprehensive examination and synthesis of existing scholarly works relevant to the research
topic. This section provides a foundation for the study by presenting a thorough understanding of
the current state of knowledge, identifying gaps, and contextualizing the research within the
broader academic discourse. In the following introduction to the review of literature, the emphasis
is placed on its significance in shaping the research narrative.

According to Dubinina et al., (2018), forensic accounting represents a multidisciplinary field that
integrates accounting, auditing, criminology, and law. It functions to conduct impartial
investigations on behalf of stakeholders and business owners, aiming to uncover fraud and provide
support in legal proceedings. This method combines conventional accounting practices with legal
principles, ensuring a comprehensive approach to addressing financial misconduct. The primary
objective is to locate and monitor potential fraud cases, thereby actively contributing to the fight
against financial crime (Hibshi et al., 2011; Grubor et al., 2013).
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Howard & Sheetz (2006) describe forensic accounting as the process of understanding,
summarizing, and presenting complex financial issues concisely, clearly, and accurately. This
approach is crucial for identifying fraud, and forensic accountants follow a meticulous
investigation of suspected fraud instances. The emphasis lies not only on adhering to the rules of
evidence but also considering the commercial realities and numerical aspects of suspected criminal
situations. In the context of this study, forensic accounting is examined in relation to network
security, fraud investigation, prevention, and detection with the specific aim of mitigating cyber
fraud. Recognized as a specialized field of accounting, forensic accounting contributes to dispute
settlement processes and provides crucial evidence in corruption trials (Okoye & Gbegi, 2013).

Professionals engaged in forensic computer investigation employ systematic techniques, including
evaluating circumstances, gathering information, conducting preliminary questionnaires, and
determining the presence of persistently unwanted activities. This thorough approach underscores
the critical role of forensic accounting in identifying financial irregularities, supporting legal
actions, and facilitating dispute resolution.

S. Nandini and Raju, Ajay's (2021) study explores the impact of forensic auditing on fraud
detection and prevention within business entities and financial performance. The theoretical
examination delves into how forensic auditors handle fraud, their distinctions from statutory
auditors, unique features, and the consequent effects on corporate governance. The study utilizes
various methods, including tabulation, regression, graphing, and charts, for data analysis. With a
sample size of 125 participants, the researchers collected data through structured questionnaires
directed towards auditors, accountants, managers, professional accountants, and individuals with
accounting experience. Regression analysis using the statistical program SPSS was employed,
revealing a significant adverse effect of forensic audits on the frequency of fraud cases and
employee involvement in fraudulent activities. This underscores the substantial role of forensic
audits in reducing fraudulent activities in business environments, offering valuable insights for
both scholarly and practical purposes.

Okafor’s (2012) study focuses on the significance of domestic macroeconomic variables for
foreign direct investment (FDI) inflow in Nigeria. The study, using the ordinary least square
method, finds that foreign direct investment in Nigeria is majorly determined by real gross
domestic product, interest rate, and real exchange rate. The study suggests that improving the
macroeconomic environment is crucial for attracting and benefiting from foreign direct
investment.

Asiedu (2006) explores the influence of natural resources and market size on FDI flows to Sub-
Saharan Africa. The study, based on data for 22 SSA countries from 1984 to 2000, suggests that
countries endowed with natural resources or large markets attract more FDI. However, small
countries lacking natural resources can also attract FDI by improving institutions, policy
environments, and ensuring stability.

Piteli's (2009) study investigates the determinant factors of foreign direct investment (FDI) by
multinational corporations (MNCs) in developed economies. Using an estimated equation derived
from economic theory, the study compares demand and supply-side determinants of FDI between
EU and non-EU countries. The findings indicate the value of total factor productivity (TFP) as the
determining factor of FDI in developed countries.
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Fig.2 Theoretical Framework

A. Product Life Cycle Theory: Vernon's (1966) theory explains the diffusion of technological
innovations and the four phases of production: innovation, growth, maturity, and decline.
Foreign direct investment is seen as a critical stage in the product development life cycle.

B. Internalization Theory: Casson and Buckley's (1976) theory emphasizes the growth and
motivations of multinational corporations. It posits that FDI occurs when the exploitation of
firm-specific advantage outweighs the relative cost of investing abroad.

C. Eclectic Paradigm Theory: Dunning's (1993) eclectic paradigm combines Ownership,
Location, and Internalization (OLI) conditions to describe how factors contribute to changes
in foreign direct investments. The theory highlights the importance of ownership-related
advantages, locational benefits, and internalization for multinational corporations.

These theories collectively contribute to a comprehensive understanding of the complexities
surrounding forensic accounting, forensic auditing, and foreign direct investment, providing
valuable insights for academic research and practical applications in various economic contexts.

Research Methods
1. Methodology of the Study Data Source: The research is based on primary data Collection
Method (The datas were collected through a questionnaire survey method. and secondary data
from journals, reports and websites. Bird Eye View Technique has been followed).

2. Sampling Design: It is decided to utilise judgemental sampling. Participants are chosen using
this method based on an experienced individual's assessment that they will fit the study's
requirements. This is utilised when just a small group of persons or a certain type of people
has the information that is being sought.

A. Sample for the Study: The sample size selected is 800.

B. Implications of the Study: In completing their assessments, exams, and enquiries, forensic
accountants seek simply the truth, merely delivering the "actual" conclusion of their findings in a
"unbiased" and objective manner. The services of forensic accountants are in the following areas:

a) Employee fraud detection

b) Criminal investigation

¢) Outgoing partner settlement

ICKHI 2024, 30-31 January 2024 56



The Role of Forensic Accounting and Management Control Systems as Tools in Combating Cyber Fraud in

d)
e)
f)
g)

FinTech Services

Arbitration service

Settlement of insurance claims

Dispute settlement

Cases relating to professional negligence.

In the accounting profession, forensic accounting is a rapidly growing field. The current litigious
corporate environment, as well as the rising amount of fraudulent business activities, are factors
contributing to this development. This comprehensive research methodology integrates both
quantitative and qualitative approaches, allowing for a nuanced exploration of the complex
relationships and challenges in the realm of financial security and cybersecurity within the finch
industry.

Objectives of the study

1.
2.
3,
4.

5.

To understand the Forensic Accounting and its integration with Management Control System.
To explore the impact of MCS in cyber fraud

To understand the relationship between Forensic Accounting, Management Control System,
and the cyber fraud in Fin-tech Services

To gain knowledge in the field of Forensic Accounting and MCS with reference to cyber
fraud in Fin-tech Services

To bring an exploratory idea on Forensic Accounting and Fin-tech Services - Al, Block-chain,
Cloud and Big Data.

Limitations of the study

1.
2.

This study highly concentrating on Fin -Tech services.
This study is time bounded of past 3 years.

Research Questions

1.

2.

How does the integration of Forensic Accounting and Management Control Systems
contribute to enhancing cyber-security in Fin-tech Services?

What specific mechanisms within Management Control Systems act as proactive deterrents
against unauthorized access, fraudulent transactions, and other cyber risks in the Fin-tech
sector?

. In the context of Fin-tech Services, what are the nuanced relationships and synergies between

Forensic Accounting, Management Control Systems, and cyber fraud?

. How can insights gained from the impact evaluation of Management Control Systems on

cyber fraud inform the development of strategies to enhance overall cyber resilience in Fin-
tech?

. To what extent can the incorporation of emerging technologies such as Artificial Intelligence,

Block-chain, Cloud computing, and Big Data into Forensic Accounting contribute to
innovative cyber-security strategies within the Fin-tech industry?

Significance of the study
The significance of this study lies in its potential to offer substantial contributions to various
dimensions of the financial and technological landscape, particularly within the Fin-tech sector.

A. The Key Aspects of Its Significance Include

1.

Strengthening Financial Security: The Fin-tech industry stands to benefit greatly from the
research's significant contribution to financial security enhancement. It looks at how Forensic
Accounting and Management Control Systems interact to find ways to strengthen financial
systems against the growing threats that cyber-criminals are posing.
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2.Building Cyber Resilience Strategies: By thoroughly analysing how Management Control
Systems affect cyber-crime, this research aims to offer useful information for creating
effective cyber-resilience plans. This could provide Fin-tech companies the ability to
proactively fix vulnerabilities and effectively counter new cyber-threats.

3.Increasing Expertise in Financial Practices: The goal of the project is to increase professional
and scholarly understanding in the fields of management control systems and forensic
accounting. The research intends to provide a sophisticated understanding that can guide more
effective financial management and fraud prevention practices by dissecting their complex
relationships.

4.Including Emerging Technologies: The research's prospective methodology, which
investigates how to include Big Data, Block-chain, Artificial Intelligence, and Cloud
computing into forensic accounting, indicates how important it is to keep up with the times.
This puts the study at the forefront of reducing potential cyber dangers in addition to
addressing current issues.

5.Informing Policy Development: It is anticipated that the results of this study would influence
the creation of policies in the Fintech industry. These findings can be used by regulatory
agencies, legislators, and business professionals to create policies that support a safe and
stable financial ecosystem while guaranteeing adherence to changing technology
environments.

6.Bridging Traditional and Technological Practices: The study attempts to close the gap
between established practices and the changing demands of the Fin-tech industry by
examining the junction of traditional accounting procedures with state-of-the-art technologies.
This has real-world ramifications for professionals and organizations, helping them to
embrace new strategies to stay competitive in a world that is changing quickly.

This study is important because, in addition to its theoretical contributions, it has the potential to
have a direct impact on operational strategies, security protocols, and policy frameworks in the
Fin-tech industry. It aims to be a force for good, promoting an increasingly safe, flexible, and
robust future for financial services in the age of rapid technological development. This study
explores how combining Forensic Accounting with Management Control Systems (MCS) can
strengthen cyber-security in Fin-tech Services. It assesses how MCS can proactively deter and
prevent cyber fraud. The research dives into the relationships among Forensic Accounting, MCS,
and cyber threats in Fin-tech, aiming to provide practical insights for improving overall cyber
resilience. Additionally, it explores how emerging technologies like AI, Block-chain, Cloud
computing, and Big Data can be integrated into Forensic Accounting for innovative cyber-security
strategies. The study's findings are expected to inform policies and practices in the Fin-tech sector,
bridging the gap between traditional and modern approaches.

Inference

In the accounting profession, forensic accounting is a rapidly growing field. The current litigious
corporate environment, as well as the rising amount of fraudulent business activities, are factors
contributing to this development. This comprehensive research methodology integrates both
quantitative and qualitative approaches, allowing for a nuanced exploration of the complex
relationships and challenges in the realm of financial security and cyber security within the fin-
tech industry.
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Fig.3 Cyber-security Market

To give a clear understanding on MCS, as a fraud mitigating tool, forensic accounting can detect
both internal and external fraud schemes. It has a framework for information gathering, fraud
investigation, data analytics, risk assessment, fraud detection and litigation. Strong authentication
& authorization mechanisms are critical for protecting user accounts & preventing unauthorized
access. Multi-factor Authentication [MFA], biometrics & risk-based authentication can enhance
security by adding additional layers of verification. Finding synergy in forensic accounting and
cybersecurity is a very challenging task.

Similarly, forensic accountants are specially trained and adept at ferreting out business misconduct,
unusual trends, financial anomalies, misappropriation of assets, and remediating related control
weaknesses. Many IoT devices have poor security, and they can be easily compromised by
attackers. This can lead to data breaches and the compromise of other systems on the network. The
Persistent Problem of Fraud Committed Online: The findings of this study highlight the
pervasiveness of cyber fraud as an intimidating kind of economic crime on a global scale. Due to
the fact that it is persistent, businesses are going to need to continually modify and improve their
defences in order to ward off sophisticated cyber assaults. Concerns Regarding Resources and
Active Participation: The fact that people are worried about whether or not their local law
enforcement agencies have sufficient resources brings to light an important shift in the duty for
warding off cyber dangers onto the organisations themselves. Because of this, it is necessary to
take a preventative and collaborative approach to the construction of strong cyber security
frameworks.

TABLE I HIGHLIGHT THE PERVASIVENESS OF CYBER FRAUD

Address I
Bank
Credit card —m
Debitcard 1
Driver's license m
Email I
Financial  —
Medical mm
Password I
Personal
Phone number —
T ———

Social security number
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Additionally, the sheer number of IoT devices and the amount of data they generate can make it
difficult to detect and respond to security incidents. By using Al, accountants can perform
financial forecasting with higher accuracy, taking various market variables and historical data into
account. Cash Flow Management: Al can assist in monitoring and optimizing cash flow, helping
businesses maintain healthy financial liquidity.

A Holistic Method is Recommended because: In summing up, the research suggests that
traditional methods of accounting should be abandoned in favour of a more comprehensive
strategy for achieving monetary stability. For the purpose of formulating effective defences
against cyber threats in this day and age, it is considered very necessary to close the knowledge
gap that exists between long-standing practises and emerging technology.

Practical insights that might inform strategies, regulations, and practises to create a more secure
and resilient future for the fin-tech sector are provided by this research. In essence, this research
asks for a dynamic and collaborative posture in the face of increasing cyber threats. Incorporation
of New and Evolving Technologies:The forward-looking viewpoint of incorporating emerging
technologies into forensic accounting practises, such as artificial intelligence (AI), blockchain,
cloud computing, and big data, holds promise for the development of creative cybersecurity
solutions. This acknowledgement of technical improvements places the research at the forefront of
addressing future concerns since it puts current problems in context.

Fintech has at least 15 sub-categories by one count

Fintech sub-categories as a % of total number of fintech companies

3

5 K Investment
Tech
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Cryptocurrencies
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Finance and
Accounting Tech
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1 Crowdfunding 2 Intemet first Insurance Platforms 3 Insurance IT 4 RegTech

5 Roboadvisory 6 Remittance 7 Forex Tech 8 Islamic Fintech 9 Employer Insurance

Fig.4 Sub-categories by one count

Examination of Complicated Relationships

The research goes beyond the typical bounds to investigate the complex links that exist between
forensic accounting, management control systems, and computer fraud, particularly as they pertain
to the environment of the fintech industry. Our comprehension of the complexities involved has
been significantly enhanced as a result of this sophisticated investigate. The Significance of
Forensic Accounting and the MCS: The report highlights the essential role that forensic
accounting and management control systems play in tackling the expanding danger posed by cyber
fraud and highlights the importance of these roles. Their responsibilities go beyond the
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conventional aspects of financial management and include the identification, prevention, and
investigation of improper financial behaviour.

Conclusion

The outcome of this in-depth analysis highlights how critical and complex it is to combat cyber-
crime inside the dynamic and ever-evolving finance industry. The primary inferences that may be
derived from the findings are elaborated on in the following sections:

The dual role that technology plays is brought to light by the association between the rise in the
incidence of cyber fraud and the broad adoption of technology in the operations of businesses.
Even though it improves productivity, it also adds vulnerabilities, which makes it necessary to
strike a cautious balance and take preventative security measures. When one delves deeper into the
theoretical underpinnings, one discovers that the distinction between statutory auditors and
forensic auditors highlights the distinctive contributions made by the latter. When it comes to
improving corporate governance and reducing fraudulent activity, forensic auditors are becoming
increasingly important players. According to the findings of the empirical research, there is a
significant negative influence that forensic audits have on the occurrence of fraud cases and the
engagement of workers in illegal activities. This shows that companies who use forensic audit
practise see tangible benefits in reducing instances of fraudulent behaviour within their
organization.
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Abstract

With the advent of digital technologies and rapid technological advancements like Artificial
Intelligence (Al), Machine Learning (ML), and Generative Al, the landscape of higher education
is undergoing a revolutionary transformation. Artificial Intelligence (Al) stands out as a cutting-
edge technological trend in the realm of digital transformation (DT) that the new era libraries can
leverage to offer innovative educational services. Al has the potential to facilitate smart decision-
making processes in accessing and disseminating information, thereby enhancing the learning and
research experiences of library users. This paper explores the pivotal synergy of Knowledge
Management (KM) and Artificial Intelligence (Al) in reshaping library services to meet the
evolving needs of academia. Also, the study covers the foundational importance of KM & Al in
fostering collaboration, innovation, and effective decision-making within higher education
institutions. Integration of Al into library services emerges as a catalyst for KM in enhancing
academic research and content curation, creating a dynamic intellectual environment. This paper
presents an overview of Al applications in libraries, ranging from knowledge discovery and
recommendation systems to automated cataloging, metadata enhancement, and intelligent tutoring
systems. The incorporation of Natural Language Processing (NLP) facilitates seamless user
interaction, while Al-driven content curation redefines the landscape of academic research.This
paper outlines the applications & use cases of Al in libraries, exploring the realms of Al It also
provides an insight into the transformative power of Generative Al in content creation and the
dynamic role in pattern recognition, and intelligent information retrieval. Digital virtual
assistants and chatbots driven by Al can potentially provide an unprecedented user support,
making library services more accessible and user-friendly. While this paper highlights the
efficiency and accuracy brought about by Al in information retrieval and resource utilization,
fostering a collaborative learning environment, it also critically addresses the challenges
associated with implementing Al in libraries, encompassing ethical considerations, staff training,
financial constraints, and the imperative need for unbiased applications. In conclusion, this paper
highlights the indispensable role of KM and Al in transforming higher education libraries. It
offers a balanced perspective, acknowledging the opportunities while meticulously addressing the
challenges. As we look to the future, we discuss emerging trends in Al for libraries, provide
recommendations for further research, and emphasize the evolving role of libraries as they
embrace and integrate Al technologies. The pursuit of knowledge and innovation in this digital
age requires a harmonious blend of traditional wisdom and cutting-edge technologies, and this
paper charts a course for libraries to navigate this dynamic landscape successfuly, paving the way
for a more inclusive, innovative, and high-quality educational ecosystem.

Keywords: Knowledge Management (KM), Artificial Intelligence (AI), Digital Technologies
(DT), Machine Learning (ML), Higher Education, Library Services.

Introduction

The landscape of higher education is undergoing a revolutionary transformation, spurred by the
relentless pace of technological advancement and the ever-changing needs of learners and
academicians. In this dynamic context, the effective management of knowledge has emerged as a
backbone for academic institutions striving to enhance the quality of education they provide. The
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foundational work of Dalkir (2013), a comprehensive treatise, Knowledge Management in Theory
and Practice provides a theoretical framework that is particularly pertinent to understanding the
intricate dynamics of knowledge within educational contexts. Knowledge Management (KM)
assumes heightened importance in the educational domain as it becomes the catalyst for efficient
knowledge creation, dissemination, and utilization. The present study delves into how KM, as a
strategic approach, plays a pivotal role in shaping the quality of education by fostering
collaborative learning, informed decision-making, and the seamless exchange of knowledge within
academic communities. Moreover, it extends beyond the realms of traditional knowledge
management, venturing into the transformative domain of Artificial Intelligence (AI).

In the context of libraries — strong repositories of knowledge — Al emerges as a game-changer,
promising to revolutionize the way information is accessed, curated, and disseminated. The
integration of Al into library services signifies not just an evolution but a revolution in the very
essence of how knowledge is harnessed and made accessible. A symbiotic relationship between
KM and Al can be observed, exploring how their convergence not only addresses the evolving
needs of higher education institutions but also propels them into an era of unparalleled efficiency,
adaptability, and enriched learning experiences. The fusion of these two transformative forces
holds the promise of reshaping the educational landscape, ensuring that institutions are not just
equipped to meet contemporary challenges but are also poised to lead in a future where knowledge
is not just acquired but dynamically managed and leveraged for academic brilliance.

This study is based on the qualitative content analysis to explore existing literature on the impact
of Al adoption on innovative services across diverse organizations in the digital landscape to
derive potential solutions to enhance Al service innovation and information dissemination in
Higher education institutions.

Knowledge Management

Knowledge is a dynamic mix of structured experiences, ingrained values, contextual information,
and expert insights. This cohesive blend not only forms a framework for understanding and
assimilating new experiences and information but also serves as the base for evaluating their
significance in a broader context.Knowledge can be broadly categorized as Tacit knowledge
(refers to subjective & experimental knowledge like technical skills, cognitive skills, beliefs,
perceptions, mental models, etc.) & Explicit knowledge (refers to objective & rational knowledge
that can be expressed through theoretical approach, problem solving, manuals, database, etc.).
Knowledge Management is a process of creating, storing, sharing and reusing organizational
knowledge (know-how) to enable an organization to achieve its goals and objectives. “Knowledge
Management is a discipline that promotes an integrated approach to identifying, managing and
sharing all of an enterprise’s information assets i.e., databases, documents, policies and
procedures, as well as previously unarticulated expertise and experiences resident in individual
workers”. (Gartner Group Inc, 1996). KM is the activity which is concerned with strategy and
tactics to manage human-centered assets. (Brooking).In short, KM deals with creating, securing,
capturing, coordinating, combining, retrieving and distributing knowledge, both explicit and tacit.
Knowledge Management (KM) encompasses knowledge from both external and internal sources,
incorporating documents and databases.

Implementing knowledge management aims to foster the growth, transfer, and sharing of
knowledge within the organization, boost innovation, elevate organizational performance, enhance
employee contributions to knowledge assets, increase internal visibility, gain a competitive edge,
and improve overall employee effectiveness and efficiency.
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A. Goals of Knowledge Management (KM)

1. Creation of Knowledge Repositories: Involves storing both knowledge and information,
including external knowledge, structured internal knowledge (e.g., research reports, product-
oriented marketing materials), and informal or tacit knowledge (e.g., discussions databases
capturing "know-how").

2. Improvement of Knowledge Access and Transfer: Focuses on enhancing connectivity, access,
and transfer of knowledge. Utilizes technologies such as video conference systems, document
scanning, sharing tools, and telecommunication networks.

3. Enhancement of the Knowledge Environment: Aims to create a conducive environment for
effective knowledge creation, transfer, and utilization includes initiatives like increasing
awareness of knowledge-sharing, providing awards for contributions to the organization's
structured knowledge base, and assessing how employees apply knowledge in key decisions.

4. Management of Knowledge as an Asset: Involves recognizing knowledge as a valuable
organizational asset. Emphasizes understanding the value of knowledge to the organization
and implementing structures and cultures that support successful knowledge
management.(Poonkothai, 2016).

The process of knowledge management (KM) involves the discovery and detection of knowledge,
categorized as explicit, tacit, and embedded. Subsequently, knowledge organization and
assessment occur across these knowledge types. Additionally, knowledge sharing is facilitated
through explicit, tacit, and embedded knowledge, all integrated with Information Technology (IT)
for effective dissemination and utilization.

Artificial Intelligence

A. Definitions & Scope

Artificial Intelligence (AI) involves replicating human intelligence in computers and machines.
This multidisciplinary field of computer science concentrates on creating algorithms, software,
and hardware capable of executing tasks that traditionally demand human intelligence. Al systems
strive to emulate various human cognitive functions, including learning, reasoning, problem-
solving, perception, and language understanding. ‘Al is the ability of a computer system to solve
problems and perform tasks that would otherwise require human intelligence’. (US National
Security Commission on Al, 2021). Artificial intelligence (Al) is ‘a machine-based system that
can, for a given set of human defined objectives, make predictions, recommendations, or decisions
influencing real or virtual environments. Al systems are designed to operate with varying levels of
autonomy’. (OECD, 2020). Al encompasses Machine Learning, Deep Learning, Natural Language
Processing, Computer Vision, Robotics, Expert Systems, Reinforcement Learning, and AI Ethics.
Its applications span healthcare, finance, education, entertainment, and transportation.

B. Integration of AI & KM in Library Services

Symbiosis of Knowledge Management & Artificial Intelligence in libraries involves the
implementation of intelligent systems and algorithms to enhance various aspects of library
operations. This includes cataloging, information retrieval, user assistance, and decision-making
processes. Intelligent systems can analyze vast amounts of data, leading to more efficient and
effective library services. One of the key roles of Al in libraries is to facilitate knowledge
discovery. Advanced algorithms can analyse user behaviour, preferences, and past interactions to
recommend relevant materials. Natural Language Processing (NLP) enables Al systems to
understand and respond to user queries, improving the search and retrieval of information.
Furthermore, Al supports the dissemination of knowledge by automating the categorization and
tagging of resources, making them more accessible to users.
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C. Use Cases of Al in Library Services

1. Knowledge Creation, Storage, Discoveryand Recommendation Systems: Al algorithms
analyze user behavior, historical data, and reading patterns to recommend personalized
content. It enhances knowledge discovery by suggesting relevant resources by sifting through
organizational data and discovering relationships, thereby improving user engagement (Smith,
2018).

2. Automated Cataloging and Metadata Enhancement: Al automates the cataloging process by
employing computer vision to recognize book covers, extract metadata, and classify resources
accurately. This streamlines library operations and ensures consistent data quality (Jones ef
al., 2020).

3.Intelligent Tutoring Systems for Personalized Learning Experiences: Al-driven tutoring
systems adapt to individual learning styles. By assessing user performance, these systems
provide tailored learning materials, quizzes, and exercises, fostering a personalized
educational journey (Clark & Mayer, 2016).

4. Natural Language Processing (NLP) Applications in User Interaction: NLP enables natural
and conversational interactions between users and library systems. Chatbots equipped with
NLP capabilities offer assistance, answer queries, and guide users in locating resources
efficiently (Manning et al., 2014).They can also summarize, and provide the relevant details
to the library patrons in a real time basis. These systems utilize natural language
understanding to assist with queries, guide users through library services, and provide
information on available resources.

5.AI-Driven Content Curation for Academic Research: Al analyzes research trends, citation
patterns, and user preferences to curate relevant academic content. This aids researchers in
discovering high-impact resources, saving time in the literature review process (Borgman,
2015).Generative Al algorithms, such as GPT models, contribute to content creation by
autonomously generating human-like text. This technology assists in the development of
summaries, abstracts, and even creative content like poetry and narratives (Brown et al.,
2020).

6. Automated Information Extraction and Summarization: Al tools utilize natural language
processing to extract and summarize information from lengthy texts. This facilitates quick
comprehension of articles, research papers, and other textual resources, improving
accessibility (Jurafsky & Martin, 2019).

7. Predictive Analytics for Collection Development: Al employs predictive analytics to forecast
future resource demands. Analysis of usage patterns and emerging research areas helps
libraries strategically enhance their collections, optimizing resource allocation (Provost &
Fawcett, 2013).

8. Enhanced Accessibility through Voice Recognition: Voice-enabled Al technologies enhance
accessibility, allowing users to interact with library catalogs through voice commands. This
inclusivity benefits individuals with disabilities, providing a more accessible library
experience (Deng & Li, 2018).

Tools Empowering Km and Ai Integration
Al-powered tools are crucial for improving Knowledge Management (KM) and making library
processes more efficient. Here are some key tools for librarians:

1. Integrated Library Systems (ILS) are the comprehensive systems that centralize library
functions such as cataloging, circulation, and acquisitions. They can integrate with Al
modules to optimize resource management.(Breeding. 2016)

2.Open KM is an open-source document management system whose Al capabilities include
content categorization, aiding librarians in efficient organization and retrieval.
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3. Zotero is a reference management tool that assists in citation management and bibliography
creation. Al integration improves citation suggestions.

4. Koha is an open-source ILS with modules for cataloging and circulation. Al integration
optimizes collection development and user engagement.

5.Microsoft Academic & Deep Dyve employs Al for semantic search, aiding librarians in
discovering relevant academic resources. Reference: Microsoft Academic. (Microsoft
Academic, 2023).

6. Lib Chat powered by Al, provides intelligent chatbot services for libraries, assisting users and
enhancing engagement.

7.Tableau with Al integration, offers advanced analytics and data visualization for librarians to
gain insights into library usage patterns, and that can help in better resource & collection
planning.

Benefits
The fusion of Al & KM within libraries yields a multitude of advantages, significantly influencing
user engagement and operational efficiency. Here are a few major benefits:

1. Enhanced Accessibility and Tailored Content Recommendations by delivering personalized
content suggestions based on user preferences and historical interactions, thereby optimizing
their overall experience.

2.Improved User Experience through Al-Driven Interfaces like Chatbots and virtual assistants
which engage users in natural language interactions, addressing queries, guiding, and
presenting a user-friendly interface.

3.Streamlined and Accurate Information Retrieval throughadvanced search capabilities,
ensuring more precise and efficient information retrieval.

4. Efficient Time Management in Research and Resource Utilization through automation of
cataloging, metadata enhancement, and routine tasks accelerates library workflows.

5. Promotion of Collaborative Learning Environments by facilitating knowledge sharing and
interaction among users. Intelligent tutoring systems provide users with personalized learning
experiences, contributing to a collaborative and engaging educational environment.

Challenges in Implementing Al in Libraries
The introduction of Artificial Intelligence (Al) in libraries presents a set of challenges that demand
careful consideration (Ashikuzzaman, 2023, Tene, O., & Polonetsky 2012):

1. Ethical Considerations & Privacy Concerns: Ethical questions surrounding data privacy and
user consent emerge with the utilization of Al, necessitating a delicate balance between
personalized services and safeguarding privacy rights.

2.8taff Training & Technological Readiness: The successful integration of Al requires a
proficient workforce, highlighting the importance of staff training to ensure librarians can
effectively use Al tools and comprehend their implications.

3. Financial Implications and Resource Constraints: The adoption of Al technologies entails
financial investments, posing challenges for libraries, especially those with limited budgets, to
incorporate these technologies while sustaining essential services.

4. Ensuring the Inclusivity and Unbiased Nature of Al Applications: Al algorithms, based on
training data, may inadvertently perpetuate biases, emphasizing the need for libraries to
actively ensure inclusivity, unbiased outcomes, and the avoidance of unintentional
discrimination.
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5.Integration Challenges with Existing Library Systems: The integration of Al with established
library systems, including cataloging and circulation, presents challenges that may necessitate
significant adjustments to ensure seamless compatibility.

Addressing these challenges requires a holistic strategy, encompassing technological solutions,
organizational policies, and user engagement efforts. A thoughtful and ethical approach is
paramount as libraries navigate the Al landscape to maximize benefits while mitigating potential
drawbacks.

Conclusion and Future Directions

In conclusion, this analytical review paper asserts the potential possibilities of Al & KM
integration and itsindispensable role in transforming higher education. This recalibration positions
librarians to strategically leverage Al for efficient resource management, paving the way for a
dynamic and collaborative knowledge environment.The collaboration between Al and Knowledge
Management (KM) not only enhances accessibility, personalizes services, and optimizes resource
management but also contributes to a more inclusive and diverse library ecosystem. Librarians, as
active leaders in this transformative journey, need to embrace Al as a tool that propels them into
new and innovative roles. While challenges such as ethical considerations and staff training
persist, the potential benefits in terms of improved accessibility, efficient information retrieval,
and enhanced user experiences are substantial. Looking forward, the impact of artificial
intelligence is transforming traditional librarian roles, requiring active leadership in integration.
Embracing Al offers opportunities for librarians to assume innovative positions and address
contemporary challenges. Shifting focus from traditional tasks to adopting technology is key for
librarians to stay relevant in meeting the evolving needs of the upcoming generation.Libraries
must continually integrate Al technologies, aligning with the broader goals of educational
institutions. By staying at the forefront of technological advancements, libraries can proactively
contribute to vibrant and adaptive knowledge hubs.
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Abstract

Big data analytics tools play a significant role in libraries by revolutionizing the way libraries
manage and utilize information. These tools leverage the power of advanced data processing
techniques to extract meaningful insights from the vast amounts of data that libraries collect and
generate. This paper discusses about the need, significant role of big data tools in library
applications and also provides a list of different types of big data analytics tool and its pros and
cons in using in libraries. This paper also attempts to analyse the impact of big data applications
in libraries.

Keywords: Big data analytics, Innovative library services, Elastic search, Hadoop, Open Refine,
Python, Tableau

Introduction

Big data analytics is a valuable tool for libraries to gain insights into their resources and services,
and to make data-driven decisions that improves user experience. Big data analytics can help
libraries analyze their collection usage data to determine which resources are most frequently
used, which items are not being used and can be weeded out, and which items are in high demand
but are not currently available. This information can be used to make informed decisions about
collection development and management.Big data analytics can help libraries understand how
users interact with their services, such as how frequently they access specific resources or how
long they spend on certain web pages, and even book circulation to users. This information can be
used to optimize user experience and make improvements to library services.Applying big data
analytics on this information can help libraries to identify patterns and trends in how users search
for resources. This information can also be used to improve resource discovery tools and make it
easier for users to find what they are looking for. Big data analytics can help libraries monitor the
performance of their systems and services in real-time, identifying issues before they become
significant problems. This information can be used to maintain high levels of service availability
and prevent downtime.

Need of Big Data in Libraries

Big data refers to extremely large and complex data sets that can be analyzed to reveal patterns,
trends, and associations. Libraries have traditionally been repositories of information and
knowledge, and the rise of big data has created new opportunities for libraries to play a critical
role in managing and utilizing this vast amount of data. Big data can help libraries operate more
efficiently, better serve their users, and contribute to the overall development of their
communities. As such, it is increasingly important for libraries to develop the necessary skills and
infrastructure to manage and utilize big data effectively.By analyzing data on how patrons use
library resources and services, libraries can make informed decisions about how to improve their
offerings and provide a better user experience. In addition to this, applying big data analytics on
libraries can help them make accurate decisions about which materials to acquire, how to allocate
resources, and how to promote their collections.
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Moreover, big data can help libraries optimize their operations and allocate resources more
effectively. By analyzing data on library usage patterns and user behavior, libraries can identify
areas where resources are being underutilized and make adjustments to improve efficiency. It can
help libraries identify new opportunities for outreach and engagement with their communities.
Analyzing data on community demographics, social media usage, and other factors, can help
libraries develop targeted outreach strategies that are more likely to resonate with their audiences.

Big Data Tools for Libraries

The following are some of the big data tools that libraries can use to manage and analyze their
data. It is important to choose the right tools, from this list, based on the library's needs and
resources, while also developing the necessary skills and infrastructure to use these tools
effectively: Hadoop. Apache Spark, Elasticsearch, Tableau, OpenRefine and Python.

Hadoop for Libraries

Hadoop is an open-source framework that allows libraries to store, process, and analyze large
datasets. It is designed to work with distributed data and can handle data of various types and
formats.However, it is important to note that Hadoop requires specialized skills and infrastructure
to set up and maintain. Libraries may need to invest in training and infrastructure to use Hadoop
effectively the following library purposes:

1. Data Storage: Hadoop Distributed File System (HDFES) allows libraries to store and manage
large datasets across multiple servers. HDFS is fault-tolerant and can handle petabytes of data.

2. Data Processing: Its Map Reduce framework allows libraries to process large datasets parallelly
across multiple nodes. MapReduce is designed to work with large, unstructured datasets and can
perform complex computations.

3. Data Analysis: Hadoop's ecosystem includes several tools for data analysis, including Hive, Pig,
and Spark. Libraries can use these tools to analyze their data and extract insights.

4. Digital Preservation: Its ability to store and process large amounts of data can be useful for
digital preservation efforts. Libraries can use Hadoop to store and process digital assets, such as
images, videos, and audio files.

5. Resource Optimization: Hadoop can help libraries optimize their resources by distributing
processing and storage across multiple servers. This can improve efficiency and reduce costs.

Apache Spark

Apache Spark is an open-source big data processing engine that can be used for large-scale data
processing, machine learning, and data analytics, especially for libraries that need to manage and
analyze large datasets. Spark is designed to be fast, easy to use, and scalable, making it suitable for
processing large amounts of library data. Similar to Hadoop, Spark requires specialized skills and
infrastructure to work with it efficiently.

1. Data processing
Spark can be used for processing large datasets in parallel across multiple nodes. Spark can
handle various data formats and supports data processing in real-time.

2. Data analysis
Data analysis can be done in Spark SQL, Spark Streaming, and Spark MLIib. Libraries can
use these tools to analyze their data and extract insights.

3. Digital preservation
Spark's ability to process large amounts of data can be useful for digital preservation efforts.
Libraries can use Spark to process digital assets, such as images, videos, and audio files.
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4. Recommendation systems
It includes a library for building recommendation systems. Libraries can use this library to
recommend resources to their users based on their preferences.

5. Machine learning
Spark's MLIib library includes several algorithms for machine learning. Libraries can use
these algorithms to help build predictive models and make data-driven decisions.

Elastic search
Elasticsearch is an open-source search engine that can be used to index and search large datasets.
It is a useful tool for libraries that need to provide fast and accurate search results for their users.
1. Catalog Search
Libraries can use Elastic search to search their catalog and other resources, such as websites
and digital collections. It is specialisedto provide fast and accurate search results,
improvinguser experience.
2. Faceted Search
Elastic search supports faceted search, which allows users to refine their search results by
selecting filters. Faceted search can help users find resources more easily and quickly.
3. Recommendation Systems
Similar to Apache Spark, Elasticsearch can be used to build recommendation systems that
recommend resources to users based on their search behaviour.
4. Data Analysis
It includes tools for data analysis, such as Kibana and Logstash. Libraries can use these tools
to analyze their search data and gain insights into user behaviour.
5. Digital Preservation
Elastic search can be used to index and search digital assets, such as images, videos, and
audio files. This can be useful for digital preservation efforts.

Tableau

Tableau is data visualization and business intelligence software that can be used to create
interactive visualizations, dashboards, and reports. Itis potentially a useful tool for libraries that
want to visualize and analyze their data. It can provide insights into user preferences, collection
analysis, and outreach and marketing efforts.

1. Usage Statistics
Libraries can use Tableau to visualize their usage statistics, such as circulation data, database
usage, and website analytics. Tableau can provide insights into user behavior and help
libraries make data-driven decisions.

2. Collection Analysis
Tableau can be used to analyze library collections, such as the age and format of items,
subject areas, and circulation patterns. Libraries can use these insights to make informed
decisions about collection development and weeding.

3. Data Sharing
Tableau can be used to share data with stakeholders, such as faculty, administration, and
library boards. Tableau can provide a visual representation of data, making it easier to
understand and communicate.

4. Outreach And Marketing
Tableau can be used to create visualizations and dashboards that showcase library resources
and services. Libraries can use Tableau to highlight the impact of their services and make a
case for funding.
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5. Collaboration
Tableau can be used for collaboration among library staff. Staff can share visualizations and
collaborate on data analysis and decision-making.

Open Refine
OpenRefine, formerly known as Google Refine, is a free and open-source software tool that can be
used for data cleaning, transformation, and reconciliation. OpenRefine is a java-based open-source
application solely designed to load, understand, clean, reconcile, and transform messy data
(GitHub, n.d.; OpenRefine, n.d.).
1. Data Cleaning
Libraries often have large datasets that need to be cleaned from errors and inconsistencies,
and standardized. As such, OpenRefine can be used to clean and standardize data, such as
author names, publication dates, and subject headings.
2. Data Transformation
Open Refine can be used to transform data from one format to another. For example, libraries
can use OpenRefine to convert MARC records to other formats, such as CSV or JSON. It can
also transform the data into another form by transposing the elements within the file. This can
be done with ease in matter of minutes.
3. Data Reconciliation
It includes a reconciliation feature that can be used to match data to external databases, such
as VIAF or Library of Congress authorities. This can help libraries ensure data accuracy and
consistency.
4. Collection Analysis
Open Refine can be used to analyze library collections, such as the frequency of subject
headings or the number of duplicate records. Collection development and weeding can be
done in libraries effectually using the insights gained from these analyses.
5. Data Sharing
It can be used to share data with stakeholders, such as faculty, administration, and library
boards. OpenRefine is a versatile tool to export data in various formats, making it easy to
share and collaborate on.

Python

Python is a popular programming language that can be used for a variety of tasks in libraries. Itis a
versatile tool for libraries that want to automate tasks, analyze data, and develop web applications.
However, Python requires specialized skills and infrastructure to set up, operate and work with it.
Libraries may need to invest in training and infrastructure to use Python effectively. Some ways in
which it can be utilised by libraries are:

1. Data Analysis And Visualization

Python has powerful libraries for data analysis and visualization, such as Pandas, NumPy, and
Matplotlib. As the other tools given above, libraries can use these specific Python tools to
analyze their data and create visualizations, such as precise charts and graphs.

2. Web Development
One of the primary functions of Python is that it has several web development frameworks,
such as Django and Flask, that can be used to create library websites and applications.

3. Automation
Python can be used to automate repetitive tasks, such as metadata clean-up or data processing.
Libraries can use Python to save time and reduce errors, two of the most important tasks of
librarians.
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4. Natural Language Processing
Python has libraries for natural language processing, such as NLTK and spaCy, that can be
used for text analysis and search.

5. Machine Learning
Python has libraries for machine learning, such as scikit-learn and TensorFlow, that can be
used for tasks such as recommendation systems or predictive analytics.

Impact of Big Data Applications in Libraries

Big data applications have significant impact on libraries by improving the user experience,
collection analysis, decision-making, efficiency, outreach and marketing, and resource allocation.
However, it is important for libraries to have the necessary infrastructure, skills, and resources to
effectively implement and maintain big data applications. As discussed above, it provides insights
into user behaviour and preferences. Libraries can use this information to tailor their services and
resources to better meet the needs of their users. These applications can be used to analyze library
collections, such as circulation data and usage statistics. Libraries can use this information to make
informed decisions about collection development, weeding,resource allocation, automate
repetitive tasks, etc, and finally to save the time of users.

Big data applications can provide libraries with insights into the impact of their services and
resources, making it easier to showcase their value to stakeholders and secure funding. These
applications can help libraries identify which resources are being underutilized and where to
allocate resources more effectively.

Cons of Big Data Applications in Libraries
While big data applications can offer many benefits for libraries, they also present some potential
drawbacks, such as data privacy concerns, infrastructure requirements, lack of standardization,
risk of bias, and cost. It is important for libraries to weigh them carefully before implementing big
data applications.
1. Big data applications can collect a large amount of personal data about library users, which
can raise concerns about privacy and data security.
2. Implementing and maintaining big data applications can require significant infrastructure,
skills, and resources, which may be difficult for some libraries to acquire and maintain.
3. Big data applications often rely on non-standardized data formats, which can make it difficult
to compare and analyze data from different sources.
4. Big data applications can produce biased results if the data used is not representative of the
entire population or if algorithms are designed with unconscious biases.
5. Implementing and maintaining big data applications can be expensive, which may be a barrier
for some libraries with limited budgets.

Conclusion

Implementing big data applications in libraries can be challenging due to infrastructure
requirements, data management, data privacy and security concerns, integration with existing
systems, cost, lack of standardization, and the need for cultural change. Libraries must carefully
evaluate these implementation hurdles and ensure that they have the necessary infrastructure,
skills, and resources to implement big data applications effectively. Implementing big data
applications requires significant infrastructure, including hardware, software, and storage capacity.
Libraries may need to invest in new infrastructure or upgrade existing infrastructure to support big
data applications. Managing and analyzing large amounts of data requires specialized skills and
expertise. Libraries may need to hire or train staff to manage and analyze data effectively.
However, they often collect and analyze large amounts of personal data, raising concerns about
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data privacy and security. Libraries must have strong data protection policies and procedures in
place to ensure that user data is kept secure.

Libraries may need to integrate big data applications with their existing library management
systems, which can be complex and time-consuming, Implementing and maintaining big data
applications can be expensive, which may be a barrier for some libraries with limited budgets.
Moreover, Big data applications often rely on non-standardized data formats, which can make it
difficult to compare and analyze data from different sources and it may require a cultural shift
within the library, as staff may need to adopt new workflows and data analysis practices.
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Abstract

The rise of ultramodern society has been mainly powered by artificial intelligence, which has also
given the creation of smart libraries new life. This essay explains the background information on
smart libraries and artificial intelligence, examines how Al functions in the context of smart
libraries, and illustrates how Al might improve library services. Smart library creation is going to
utilize significant use of artificial intelligence.
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Introduction

Artificial intelligence, a cutting-edge technological advancement, has completely changed how we
distribute, process, access, and use information. Libraries that promote research and academics are
adopting new technologies in an effort to improve their offerings and gain a competitive edge.
This transition has been largely fueled by artificial intelligence, and in this essay, we'll discuss
how Al is influencing experimenters and libraries worldwide.

Artificial Intelligence

The goal of the large field of computer science known as artificial intelligence is to build
intelligent machines that resemble human intelligence. It is currently one of the most amazing and
intricate inventions ever made by humans, but the field is still very young and has a lot of room to
grow. Three categories of artificial intelligence exist

1. Artificial Narrow Intelligence (ANI)

It's the only type of Artificial intelligence we have right now, and it's known as feeble Artificial
Intelligence having a limited range of capabilities. Face recognition, speech recognition/voice
sidekicks, and bus driving are all applications of artificial narrow intelligence.

2. Artificial General Intelligence (AGI)

Robust artificial intelligence that can mimic human thought processes and behaviour to address
any issue. Although strong or deep Al is not yet accessible, scientists are trying to make machines
more similar to humans in terms of vision, comprehension, and learning.

3. Super Intelligence that is Artificial

It is academic Artificial Intelligence that outperforms mortal intelligence and capabilities. It has
always been a source of relief for those who fabricate wisdom wherein the world is taken over by
robots. Having significant and tone-apprehensive super-intelligent machines may be a good idea,
but their impact on humanity remains unknown. For the time being, it will be many years before
artificial superintelligence becomes a reality.

How Artificial Intelligence will Change the Job of Librarians

An increasing number of libraries are incorporating artificial intelligence. Here are some areas
where Al will make a big difference.
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1. Content Indexing

Until now, indexing has been a time-consuming and amateurish task. It is done in part by
publishers and in part by authors. Indexing provides a snapshot of the context in which the book,
journal, or paper was first permitted. Yet, indexing still informs us very little about, say, other
fields the information could be useful for, and the classification and indexing that mortal made is
impeding interdisciplinary discovery. The indexing was done in a specific order in a specific
environment, and over time that environment of what we know about the world will change,
which limits the literature's ability to remain applicable. Al indexing tools will enhance the quality
and thickness. It's got the ability to recognizegeneralizations and give them matching keywords.
Additionally, index robotization will enable the anthology to traverse across disciplines and find
new literature—a feature that is not possible with hand-crafted indexing. By providing more
precise and targeted content for the indices, these Al tools will outperform human indexers and
help university librarians do their jobs better.

2. Document Matching

Artificial intelligence (AI) systems process documents faster and accurately than individuals Al
tools are able to understand similarities and differences between documents or patents because of
automatic proper indexing. It is now feasible to match documents with similar ones or link
sections that discuss related subjects, fixes, or phenomena. You can compare the content of
thousands of documents that are contextually relevant to the search topic when a document is
indexed based on its actual content. It can be prohibited to specific document sections, like certain
chapters in a book or sections of a research paper. Instead of performing a five phrase summary in
each section, you then compare the content in these sections to find precisely what you're looking
for in the literature.

3. Termination of Reference

Although the citation system can be seen as a popularity contest, it only really serves to present a
highly skewed picture of a network of researchers. The citation system for snowballing is not the
best way to cover everything, as is evident when conducting literature reviews and research
landscape mapping. Al algorithms—as opposed to the network of researchers presented in the
citation system—will produce far better mapping systems of the actual research and be extremely
helpful to both researchers and librarians because they are based on the actual content of papers.

Content Summarization

The objective of automatic content summarization is to automatically reduce lengthy documents to
a manageable length while maintaining the essential ideas and original text's meaning. Artificial
intelligence tools can condense a book or five documents into three sentences, rather than
summarizing the entire text. In addition to machine learning algorithms that are constantly
improving this task, there are already Al tools for content summarizations available online and
growing in popularity. Summarizing information automatically comes in two flavors: abstraction
and extraction.

1. Extrapolated Summary

In order to perform an extractive summarization, sentences must be taken out of the source text
using a scoring system. Based on the statistical survey, it extracts the most significant portions of
the input and reorganizes them to create a new, condensed version of the document.

2. Abstracted Explanation

Using advanced natural language techniques, abstract summaries produced a new, epitomized
interpretation of the document that was different from the original bone. It aims to add crucial
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details, like a mortal-spoken synopsis, and preserve the most important decisions while restating
them. Most summaries employ the extractive approach because it is less complex and demands
less verbal analysis.

Exceptional Service

Converse bots are one way artificial intelligence (AI) has found a home in the world of
experimenters and librarians. These chatbots can notify users of new book releases, provide
targeted or straightforward answers, and point users towards particular library resources. When
robots take over conversations between stoners and themselves, librarians will have more time to
answer the same questions more thoughtfully and with greater nuance. Additionally, this will
allow libraries to increase the hours that they are open for both in-person and online services.

Future Impact Factor

The impact factor quantifies how important and high-caliber a particular publication, journal, or
experimenter is in relation to the body of literature. The algorithm will eventually be able to
dissect scientific research into arguments and compare them to other research projects.
Alternatively, it could create a verity tree of justifications and arguments for each document,
verify each branch, and determine the total validity score. The number of compendiums is not as
significant as the quality of the validated or revised exploration, since the latter is deserving of a
wider readership.

Increased Efficiency in Operations

By optimizing service effectiveness and cutting functional costs through process automation,
optimized exploration data operation, and Digital Asset Management (DAM), libraries can detect
and enhance functional effectiveness. Maintaining machine literacy in the digital coffers and
processes of the library can optimise preservation, visualization, and analysis of the collection
while lowering service delivery costs. Giving up on cutting-edge library service platforms can aid
in the growth of functional efficacy..

The future of libraries

The traditional jobs of librarians are being dismantled by artificial intelligence, which is also
changing the geography of information. In order to better serve the upcoming generations, they
must embrace Al as an active leader rather than as a stoner. However, a few misgivings prevent Al
from being fully integrated into the library industry. While it is understandable to be afraid of
being replaced by Al robots, we also need to acknowledge that new technologies will present
opportunities for librarians. It will enable them to stay in novel roles and locations, overcome
present difficulties, and keep them from developing into dated. The emphasis on traditional tasks
needs to be changed to a new path that embraces cutting-edge technologies and helps the next
generation with its changing needs.

Intelligent Application Service

The technology used to operate library tone services is currently fairly advanced, and the services
themselves come in a variety of rich forms. The primary representatives include the lecture
training appointment operation system, the tone service print dupe operation, the self-service seat
operation system, the tone service library ATM, etc. The following are some benefits that tone-
service operations have over traditional operation services

1.Use artificial intelligence to transcend the boundaries of space and time and provide
immediate assistance for no-shows.;
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2.reduce the labor and logistical costs associated with library services by broadening the scope
of the services and extending their service form;

3.Increase user willingness to participate and safeguard readers' privacy on service applications;

4.Encourage the judicious use of service resources and lessen the likelihood that manual
services will result in service errors. The general smart library displays the intelligent
application services mentioned above.

Conclusion

Applications of artificial intelligence (Al) in libraries have the potential to completely transform
the way they operate and improve the user experience. The thorough analysis carried out for this
article has brought to light the many ways Al technologies—such as chatbots, intelligent libraries,
robots, and other Al applications in library services—are used in libraries. The results of this
review show that artificial intelligence (AI) can enhance information retrieval, automate repetitive
tasks, customise user interactions, and offer novel services. Artificial intelligence (Al)-enabled
chatbots can efficiently respond to customer questions and offer prompt support, increasing user
satisfaction. Al-enabled intelligent libraries can expedite the classification, cataloguing, and
recommendation processes, giving users effective access to information. There are additional
issues and concerns with the use of Al in libraries. The need to ensure impartial access to
information, ethical business ventures, and sequestration concerns are crucial elements that require
careful consideration. The advantages of Al technologies and the upholding of mortal-centric
values must be weighed by libraries. Rather than taking the place of librarians, Al enhances and
supplements their work. Further research is necessary to determine the long-term effects of Al on
information services, stoner behaviour, and library operations. Additionally, cooperation between
experimenters, technology innovators, and libraries is essential to advancing Al results tailored to
the unique needs of libraries and their diverse stoner population. To hasten the adoption of Al
technologies in libraries, sweats should be made to encourage knowledge sharing and the
exchange of fashionable practises. Al has the implicit ability to transform libraries into vibrant,
user-centered environments where services are tailored to each user's needs and information is
easily accessible. Al can help libraries become more efficient, reach a wider audience, and provide
their customers with cutting-edge resources. Libraries must adopt these technologies as Al
develops while maintaining their basic principles of providing equitable and inclusive access to
information for all.
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Abstract

In contemporary world, changes are happening in every field .The main responsibility of the
library sector is to gather, store, and preserve digital material or information for the benefit of
universities, research institutes, and the government. Any development the data has a vital role in
society without data no development in the world. Users' expectations are to be varied from the
traditional method to this digital era. Libraries provide accurate data to the users. Users can be
satisfied with the information provided by the libraries. Big data is a new concept. Big data is
defined as information that is too large, too fast, or too complicated to handle with traditional
means. It can be examined for the intuition that improves decisions and gives faith in making
deliberate library operations. Big data is defined by a combination of four crucial characteristics:
volume, velocity, variety, and veracity. This data encompasses valuable and effective services for
the library.

Keywords: Big Data, Library Data, Information, Information Technology

Introduction

Library has a collection of Books, Journals, E-Resources, Research Papers, Conference
Proceedings, University Question Papers, Projects, an Institutional Repository etc., Information
are available both in Printed and online to fulfill the users needs. Day to life, Information
explosion needs to necessitate to Big data analytics. Libraries are currently offering online services
and resources, and they are actively marketing their programs on social networking networks, like
Instagram and Facebook. With the introduction of cutting-edge instruments and technology like
analytics software librarians can now collect and analyze a greater amount of online data to
enhance their services. Big data is essential to decision-making processes about the creation of
collections, modifications to public spaces, and tracking the use of library resources.

Big Data

The term "big data" is employed to characterize datasets of such immense and intricate nature that
conventional data processing tools struggle to sufficiently process, share, transfer, analyze,
capture, or store them. Big data represents the threshold of a company's capability to manage,
store, and retrieve the extensive data needed for optimal functioning, decision-making, and
customer provision using traditional methods. It pertains to information assets with substantial
volume, rapid velocity, and diverse variety, necessitating inventive, cost-effective information
processing approaches to enhance discernment and judgment.

Features of Big Data

4vs can feature big data.

1. Volume

Big data is produced by machines and is much larger in volume than unconventional data that is
based on a particular industry or field of study. Data that cannot be effectively analyzed using
standard hardware and software is roughly described by this information.. While big data tools can
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handle data sets the size of terabytes and petabytes, the current software can only handle data sets
the size of megabytes and kilobytes.

2. Velocity

Something has velocity when it surpasses the rate of data generation. Usually, social networking
sites are the source of it, as they foster a significant growth in thought and relationship
management. Social networking website examples include Facebook, Twitter, and Instagram.

3. Variety

Variety has different types and sources of data that can be organized or un organized. Before that
the data used to be stored in sources like spreadsheets and database which now may be available in
different formats such as emails, pictures, videos, Computer monitoring devices, PDF’s, audio
files . On account of this variety of unorganized data creates issues for storage, mining and
scrutinize of data.

4. Value

The source of big data is value. Whether it is true, accurate, and comprehensive. Different data
have wildly different electronic values. Good information is typically hidden among a large body
of non-conventional data; the difficulty lies in figuring out what is valuable and then modifying
and separating that data so that it can be analyzed.

5. Viability
In order to construct a sufficient and reliable model, it is imperative to assess the data's viability,
given the multitude of variables and data types to consider.

6. Veracity

Numerous distinct types of data are produced by big data. Simultaneously, the data must meet a
certain standard of quality and yield logical conclusions that support the action and enable precise
decision-making. The data's perfection is determined by its veracity.

Big Data's Importance
The significance of Big Data is highlighted as follows:

1. There is a substantial amount of data that has not yet been digitized, made available, or
investigated via the network. Big data makes information more comprehensible, which
unlocks the value hidden in these types of data.

2. Narrower customer segmentation is made possible by big data, which aids in the production
of more precisely customized goods and services.

3.Big Data would help to improve decision making process in the better way.

4.Big Data would helps and provide to the best products and services for the future generation.

Big Data Technologies

Coursera categorizes dividing big data technologies into four main categories: information
gathering, analysis, mining, and visualization. Each user possesses a suite of tools associated with
their needs, allowing them to select the most suitable option based on the particular kind of big
data technology that is needed.

1. Storage of Data

Big Data in IT facilitates the retrieval, storage, management, and retrieval of extensive datasets,
incorporating elements like data storage. This technology establishes the necessary infrastructure
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for users to conveniently store and access data. Most data storage applications seamlessly integrate
with other applications. Tools such as MongoDB and Apache Hadoop have been widely employed
in the data storage sector.

2. Data Mining

From unprocessed data, data mining extracts useful patterns and trends.. Big data tools like Presto
and Rapid Miner can transform unstructured and structured data into information that can be used
immediately.

3. Data Analytics

In business decision-making, data analytics is employed to effectively convert data into actionable
information.. Following data mining, users use efficient tools like Apache Spark and Splunk to
execute algorithms, models, and other tasks.

4. Data Visualization

Amazing data visualizations can be created using big data technologies. Data visualization is a
useful skill for data-oriented roles when presenting recommendations to stakeholders for business
operations and usefulness. With a simple graph, you can tell an impactful story. Two commonly
used tools in data visualization are Tableau and Looker.

Big Data Application in Libraries
Big Data Application in libraries includes the following:

1. Enhancing search results and recommendations through text analytics and data mining applied
to historical loan records and book bibliographies can elevate the quality of high-level
searches.

2.Conducting requirement analysis using Big Data facilitates market forecasting for recently
released titles.

3.Optimal planning within the library collection, considering budgetary and spatial constraints,
can be achieved more effectively through technology, enabling a strategic mix of categories.

Skills and Tools Needed For Library Professionals

Librarians can engage with Big Data by expanding their skill set to encompass tasks such as
approving data retrieval and discovery, as well as overseeing and maintaining data quality through
techniques like indexing, archiving, and cataloging. Through roles such as classification, librarians
can enhance the usability, accessibility, and clarity of big data sets. Acquiring specific skills is
essential for librarians to effectively utilize big data, with roles like data mining experts, data
handling specialists, the traditional roles of librarians are being replaced by data research
scientists, architecture librarians, librarian data designers, coordinators, scientific data curators,
metadata specialists, data conservators, and others.

To leverage big data effectively, librarians must reassess their roles and acquire the new
competencies demanded in the twenty-first century. Big data sets have the potential to enhance the
quality of library services. Innovative techniques and digital modifications can transform digital
library data resources into big data. This, in turn, facilitates more accessible decision-making
regarding resource utilization and meeting the needs of library users.

Academic libraries, playing a significant role in society, contribute by offering high-quality
services for information gathering, storage, assessment, and user access to library resources. The
evolution of information and communication technology (ICT) has led to a revamped university
library. A notable example involves the Harvard University library's initiative to archive user data
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by scrutinizing every tweet on Twitter. In 2012, the library also made its metadata and E-
Resources, encompassing books, movies, audio files, manuscripts, and other contents, accessible.
However, Big Data analytics integration with library services raises concerns about future
assurance and data privacy guarantees.

Conclusion

Big data plays a critical role in information centers and libraries. Professionals working in libraries
must also hone their abilities in gathering data and delivering it to users. Librarians and other
information professionals can play a significant role in the big data world. Because they have the
expertise, knowledge, and customer-focused mindset that can benefit businesses, governments,
and universities. Librarians can add value to various services and programs by focusing on the
data in novel ways, thanks to the potent analytics provided by big data technologies. The
complexity of large-scale data applications within academic libraries has led to a recent increase in
requirements for users' or researchers' needs to be identified. This study's main objective was to
give an overview of the instruments and techniques used to evaluate vast volumes of data in
electronic libraries so that users' needs and preferences could be met. Comprehending the
abundance of Big Data accessible in university libraries is essential to rectifying the existing
proposal system's shortcomings and improving its overall effectiveness.
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Abstract

This article describes an Overview of Operational Impact by Artificial Intelligence in
Libraries.This paper aims to provide scholars and readers with a comprehensive understanding of
Artificial intelligence in the library operations. And provides an overview of Artificial intelligence
technologies involved in library settings, highlights the challenges, uses and notable drawbacks
associated with its implementation. The information provided in this article will serve as a
valuable resource for readers and researchers seeking interest in implementation of artificial
intelligence in libraries.
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Introduction

Nowadays libraries play more important and significant roles than simply acting as managers of
specific information collections. With the advent of artificial intelligence, the entire landscape of
education and its sub-fields are being disrupted. We often see the use of artificial intelligence in
our daily lives. Libraries must adopt emerging tools and technologies to provide better services to
users at the right time. Artificial intelligence has established itself everywhere in everyday life.
User’s needs are also changing rapidly. Now they have new methods of accessing the information
they want. With the change in the existing information system and delivery mechanism, library
and information professionals are adopting new techniques and technologies to maintain and
provide better services to their patrons. Libraries are moving towards adopting Artificial
intelligence to provide services to users.

Artificial Intelligence

One of the most widely discussed information technology developments in today’s world is
artificial intelligence. Currently, emerging artificial intelligence technology is being called the
fourth industrial revolution by the industry. Artificial intelligence is a broad field made up of
computer technology, information science, neuroscience, psychology, neurophysiology,
linguistics, brain science and other important disciplines. Artificial intelligence has the ability to
think and acts like a human without any human intervention, which will enable the evolution of an
intelligent library with hidden intelligent roles to operate without the intrusion of human support
(Masis, 2018).Artificial intelligence is the ability implemented by a digital computer or computer-
controlled machine or software to mimic the intellectual characteristics of intelligent organisms in
their functioning. According to Nwakunor (2021) artificial intelligence is computer controlled
robots that think as intelligently as humans.

Artificial Intelligence in Libraries

Intelligence is the ability to think and observe facts and skills and apply them when needed.
Humans are born with a natural ability to recognize, think and behave which develops and
improves over time for a number of reasons. The introduction of Artificial intelligence has ushered
in a new era in revolutionizing both operational and user services in libraries.Libraries create new
operating models. It is important for any library to adapt new tools and techniques to provide
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better service to its users for their sustainability. Resources and services, being the main focus of
the library, should focus more towards innovation to deliver the unexpected and surprise users.
The field of Artificial intelligence in the area of library and information can’t remain untouched.
With artificial intelligence-powered text generators such as ChatGPT readily available, students
can create essays with minimal research or effort. Artificial intelligence will influence the way
information is combined and discovered in even more exciting ways. Artificial intelligence has
become one of the most important technologies for libraries in the next five years.

Literature Review

According to Adebayo (2023), artificial intelligence provides quick and accurate responses to user
inquiries, providing convenience and access outside of traditional library hours. Academic
libraries can use ChatGPT for reference services, selective dissemination of information and
collection development. However, challenges remain, including the loss of library employment.
Despite some challenges, ChatGPT has the potential to improve library services by automating
routine tasks and freeing librarians' time for more complex assistance, ultimately improving the
quality and efficiency of academic library services.

The article “Application of Al in Library Digital Reading Promotion Service” by Lin et al. (2023)
examines the role of artificial intelligence in transforming library services, with a particular focus
on promoting digital reading. With the advent of the smart intelligence era, libraries face
challenges and opportunities to redesign their services. The article highlights the growing
popularity of online reading and the need for libraries to adapt their services to the demands of
readers. Al technology can improve library services by identifying patrons' interests and reading
habits and allowing personalized recommendations based on user preferences and reading history.

Hussain (2023) examined the possibilities and difficulties of using artificial intelligence in library
services. This study employed a qualitative research method, using content analysis. The results
show that while Al is a powerful technology that can improve library services, various barriers,
including budgets, librarian attitudes, and technical capabilities, may hinder its use.

Cox et al., (2018) published the application of Al in libraries, drawing attention to the fact that
“intelligent libraries” can improve various subjects such as research, publishing and education.
The authors cite ethical concerns, reluctance to invest in these issues, and data quality as barriers

to progress in this area.

Applications of Artificial Intelligence in Library Operations
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Fig.1 Applications of Al
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1. Recommendation

Artificial intelligence powered algorithms can analyse user preferences, historical data and
contextual information to provide personalized recommendations and improve discovery and
retrieval of relevant resources. These recommendation systems can recommend books,
Periodicals, digital collections, articles or multimedia materials based on users' using history,
interests, and user profiles, thereby improving user satisfaction and engagement.

2. Cataloguing

Artificial intelligence techniques, such as natural language processing and machine learning, can
automate the catalogue and metadata creation process. By analysing textual content and extracting
relevant information, Al can ensure consistent and enriched metadata for library resources and
improve the accuracy and efficiency of cataloguing tasks.

3. Assistants

Artificial intelligence powered catboats and virtual assistants can provide real-time assistance to
library users. These kinds of automated systems can handle usual inquiries, provide information
about library services and policies, assist with basic research queries, and provide guidance on
finding resources, freeing up librarians' time for complex tasks and personalized interactions.

4. Collection

Artificial intelligence tools can be used to select suppliers or booksellers for libraries' collections.
An intelligent system can be developed to identify a vendor or bookseller based on previous
successful transactions in providing a particular type of publication. Artificial intelligence
technologies enable efficient collection management including image recognition and text
analysis. Automated systems can examine the condition of physical objects, identify damaged
objects.

5. Preservation

Artificial intelligence can recommend appropriate preservation techniques and can be used to
digitize and preserve library materials such as books, documents and manuscripts. This will help
reduce the risk of loss or damage to physical objects and make them widely accessible to users.
Artificial intelligence helps restore and repair damaged or deteriorating objects, ensuring they are
accessible and usable for future generations.

Challenges of Artificial Intelligence in Library Operations

Challenges
of AI

Knowledge

Expenses .

Accessibility

Fig.2 Challenges of Al
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1. Vales

The use of Artificial intelligence in library management raises ethical concerns such as data
privacy, bias in algorithms, and the responsibility to protect intellectual freedom. Libraries should
ensure transparent and ethical use of Artificial intelligence technologies, protect user privacy and
uphold ethical principles. Libraries need to develop policies and guidelines for the ethical use of
Artificial intelligence and engage in discussions with stakeholders.

2. Technical Knowledge and Training

Implementing artificial intelligence requires librarians and staff to acquire new skills and expertise
in areas such as data analysis, machine learning, and natural language processing. Libraries should
invest in training programs to equip their staff with the necessary skills to effectively utilize the
potential of artificial intelligence.

3. Accessibility

Artificial intelligence systems should be designed with accessibility and inclusion in mind.
Libraries must ensure that Al powered solutions are accessible to all users, including those with
disabilities, and that bias and discrimination are minimized in the methods and data used.

4. Expenses

Implementing Artificial intelligence technologies can be expensive, requiring significant fund
allocation and investment in infrastructure and software. Libraries should carefully evaluate and
manage the costs and benefits of integrating Artificial intelligence into their area.

Benefits of Artificial Intelligence in Library Operations
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Fig.3 Benefit of Al

1. Search

Advanced search and discovery is the most significant benefit of artificial intelligence in libraries.
Artificial intelligence-powered search engines and recommendation systems help users find
relevant resources easily and quickly. Search options offer users time and energy very narrowly.

2. Experience

By using Artificial intelligence technologies, libraries can provide personalized services according
to the needs of individual users. Intelligent recommendation systems, chatbots, and virtual
assistants provide seamless and user-friendly experiences, enabling users to navigate through vast
collections, find relevant resources, and receive timely assistance.

3. Efficiency

Artificial intelligence automates labour-intensive tasks, reducing the time and effort required for
inventory, inventory management and cycle processes. It enables librarians to focus on more
strategic activities such as managing collections, designing user-centered services, and conducting
research.
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4. Resource

Better resource allocation is the great use of Artificial Intelligence in Libraries. Artificial
intelligence can help libraries make informed decisions about which resources to purchase and
how to allocate resources most efficiently, based on usage data, popularity and demand.

5. Decision

Artificial intelligence facilitates data analysis and generates insights that inform evidence-based
decision-making. By analysing user behavior, resource use patterns, and trends, libraries can
improve collection development, user services, and allocate resources effectively.

Drawbacks of Artificial Intelligence in Library Operations

1. Misuse

Artificial intelligence can be misused in various ways such as unauthorized access to various types
of accounts and other digital documents. A program conflict is sometimes done against a
command.

2. Social Problems
The use of artificial intelligence can effectively affect human jobs and cause unemployment and
other social problems.

3. Quality
The quality of artificial intelligence results depends on the programmer. So, it is difficult to get
required accurate details every time.

4. Laziness
Dependence on artificial intelligence systems may cause staff to forget the basic and fundamental
implementation in library operations. So, the new generation may become lazy.

5. Human Touch
A major drawback of artificial intelligence is the lack of human interaction. Some users prefer to
communicate directly with humans and express their feelings rather than a machine.

Conclusion

The integration of artificial intelligence technologies into library management systems offers
tremendous opportunities to transform library operations, improve user experiences, and improve
resource utilization. By embracing artificial intelligence, libraries can provide personalized
services, streamline processes, and leverage data for evidence-based decision-making. The future
of artificial intelligence in library services is bright. Librarians and researchers must be prepared to
embrace change, drive innovation, and develop strategies to effectively integrate artificial
intelligence into library services. Applying artificial intelligence in libraries requires significant
infrastructure, financial and training investments. Artificial intelligence can significantly improve
library operations and services and enhance the relevance of libraries in ever changing digital
surroundings.
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Abstract

Libraries play a crucial role in the information age by serving as repositories for digital assets
and effectively managing them. The rise of Information and Communication Technology (ICT) has
triggered an information explosion facilitated by affordable, swift, and widespread access to
digital devices and the Internet. Advanced technologies generate vast volumes of data contributed
by individuals, organisations, and researchers. Within the library, this abundance of data
necessitates converting raw information into knowledge researchers and other users can utilise.
The sheer volume of digital data has prompted advancements in data storage and processing
capabilities, paving the way for robust big data analytics. These sophisticated analytical tools find
applications within libraries, enhancing their ability to extract valuable insights from the massive
datasets they house.

Keywords: Big data, Big data analytics and Applications in Libraries, Issues with Big Data in
Library, ICT

Introduction

The World Wide Web hosts millions of websites, billions of web pages, and terabytes of data, all
continuing to grow exponentially. Big Data refers to information too vast to be accommodated in
the main memory, with data volumes measured in petabytes classified as "big data." Big data
excels in storage, processing, computing power, and data analysis compared to traditional
databases. Effectively harnessing extensive data poses a challenge for library and information
science professionals. The core issue lies in displaying only crucial pages relevant to users'
keywords, and each search engine employs a distinct algorithm. The value of a web page or the
information contained in its links is determined by its content. Searching for information on the
World Wide Web (WWW) is akin to searching for books in a library, but with the added
convenience of using an online catalogue system, an updated version of the old index card system.
The key distinction and advantage lie in accessing global knowledge instead of relying on a
specific library collection. Google, a leading search engine, endeavours to leverage Big Data
extensively to assess search results, estimate internet traffic utilisation and provide customer
assistance. The PageRank Algorithm, a Google application, delves deep into data to achieve these
objectives. Origins of Big Data: "Big data" is a term employed to characterise data of such
immense size, speed, or complexity that conventional analytical methods find challenging or even
impossible to handle. The availability and retention of extensive data for analytical purposes is a
relatively recent development. Industry analyst Doug Laney played a pivotal role in shaping the
accepted definition of big data by introducing the three V's, volume, variety, and velocity, during
the early 2000s.

Objectives of this Study
1.Examining how information and communication technology affects libraries' roles and
responsibilities as digital asset repositories.
2.Examining the consequences of the information explosion facilitated by ICT, focusing on the
challenges and opportunities it presents to libraries in managing diverse data types.
3.Exploring methodologies employed within libraries to transform the abundance of raw digital
data into actionable knowledge that researchers and other users can effectively utilise.
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4.Investigating the advancements in data storage and processing capabilities within libraries,
explicitly analysing the role of advanced technologies in accommodating and managing the
sheer volume of digital data.

5.Evaluating the application and impact of robust big data analytics tools within library
systems, emphasising their role in enhancing the extraction of valuable insights from the
libraries' extensive datasets.

Big Data Definition(s)

"Big data" is defined by Oxforddictionaries.com as "huge data sets that can be computationally
assessed to uncover patterns, trends, and linkages, particularly relating to human behaviour and
relationships."

Big Data Characteristics
Key characteristics of big data are Volume, Velocity, Value, Veracity, and Variety. The 5Vs of
Big Data are presented in Table I.

TABLE I BIG DATA CHARACTERISTICS

S.No. Ch:l}rlagclt)e?'?sltics Description
1 Volume Quantity of Data: Terabytes, Records, Transactions, Tables, Files, etc.
2 Velocity Speed of processing Data: Near time, Real-Time, Streams, Batches, etc
3 Value Data Value: Statistical, correlations, hypothetical, events, etc
4 Veracity Trustworthiness: Authenticity, origin, reputation, accountability, etc.
5 Variety Categorising the Data: Structured, Semi-structured, Unstructured,
1. Volume

Big Data is vast, consisting of machine-generated data generated in significantly larger quantities
than non-traditional data, which may vary by industry or subject. This unstructured data cannot be
stored or analysed using conventional technology or software. While traditional software can
handle data sets as small as a megabyte or a kilobyte, big data solutions can manage data sets as
large as a terabyte or a petabyte.

2. Velocity

The speed at which data is generated is termed velocity. Social media platforms, which offer a
substantial influx of opinions and a record of relationship management, are commonly utilised for
their creation. This often takes place, for instance, in Twitter data, Facebook posts, likes, and other
similar sources.

3. Variety

Refers to a variety of organised and unstructured data types and sources. In the past, data was
stored in spreadsheets and databases, but now it can be found in various formats, including emails,
images, videos, monitoring devices, PDFs, and audio. The diversity of unstructured data poses
challenges for data storage, mining, and analysis.

4. Value

This term denotes the origin of massive data. It involves assessing whether the data is reliable,
truthful, and comprehensive. Various types of data possess distinct intrinsic values. The challenge
lies in discerning what is valuable and extracting and retrieving that data for analysis from an
extensive pool of non-traditional data.
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5. Viability
Considering so many different data types and factors, assessing the data’s viability before
constructing a reliable model is critical.

6. Veracity

Big data generates a large amount of data and a diverse set. However, the data must be of high
quality and give reliable results for action to be taken and correct decisions. The data’s accuracy is
determined by its veracity.

The Five V's of Big Data

Big Data Analytics Need

Read et al.,'s study (2015) highlights persistent challenges when introducing new library services.
Tenopir et al., (2014) note that LIS experts enhance traditional services and increasingly support
clients through information organisation for management. Read et al, (2015) emphasise using
data analysis to improve institutional approaches, addressing reliability issues over time through
big data analytics. Katal er al., (2013) identify the four components of big data: volume, speed,
assortment, and veracity. Devan (2016) adds inconstancy, noting the significant impact of constant
data alteration on information homogenisation. Challenges in analytics include data visualisation,
organisational data value, and convergence of information sources, which are exceptionally
diverse in a library context (Goldberg et al.,2014). Information management is crucial due to
evolving customer needs in the digital era (Showers, 2014).

Librarians need enhanced skills as custodians, which is vital for big data analytics (Semeler et al.,
2017). Xie and Fox (2017) reveal a competence gap among library specialists in utilising big data
analytics. Atkinson's (2018) research underscores the necessity for a customer-centric approach in
LIS education, fostering an understanding of distinct phases of research-based library client needs.
This study emphasises the imperative for library and information science professionals to adapt,
develop skills, and embrace a customer-focused strategy in the evolving landscape of big data
analytics.

I Need to Learn Data Analytics in the Library

In response to the increasing demand, many institutions incorporate comprehensive data analytics
modules into their degree programs. The educational programs of SAP University Alliances
continually adapt to align with evolving trends in education and the corporate sector (McLeod,
2017). Regular updates to educational modules are crucial, supported by substantial research, to
keep pace with the dynamic field of data analytics. Recognising its impact on decision-making,
over 75% of businesses contemplate or plan future investments in big data (Gartner, 2015). While
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the private sector, particularly in retail and business analytics, has made significant strides with
big data, the public sector and higher education require increased support (Nils and Berg, 2015).

Big Data Search Algorithms

Big Data transforms traditional data analysis platforms and algorithms, with algorithms like
PageRank, K-means, Apriori, Expectation Maximization, AdaBoost, and more catering to its
demands. Google employs PageRank in searching Big Data. Big Data Analytics in libraries
involves applications such as collaborative filtering, recommendation engines, segmentation,
Gaussian processes, Logistic Regression, Linear Regression, Artificial Neural Networks, Random
Forest, and more. By acquiring new skills, librarians contribute to big data by facilitating data
discovery, maintaining data quality, and developing taxonomies for increased value, visibility, and
accessibility of massive datasets in areas like administration, protection, and representation within
libraries.

Data-Driven for Decision-Making

The data-driven approach, which uses data as the basis for making decisions or recommendations,
is a standard method used in many areas. For example, it is used in database design or software
design. It is now the critical approach for big library data. The decision could be more beneficial if
it were based on the evidence. For example, depending on use patterns for materials, it should be
possible to optimise collection in the event of budget cuts. The library might employ collaborative
data mining techniques and text analytics to improve search results and provide book suggestions
on prior lending records and book bibliographies. Finally, this method would boost consumer
satisfaction by providing better service and efficient use of library resources.

Data Standardisation and Modelling

The text strings recorded in the library holdings seem hard to decompose into a data scheme.
Much information could be linked, and the data structures could be represented. The data schema
is quite helpful in bringing data from diverse sources together. For example, links between co-
authors, citations, geo-location, dates, named entities, subject classification, institution affiliations,
publishers, and historical circulation information could be easily derived from a single work, such
as a research paper or a book. As a result, those connections could be linked to other people's
work, etc.

Demand Analysis

It would assist in forecasting library planning and procurement of library collections that users
need and optimising library collections where funds are paramount, based on the loan transaction
clients borrow or search.

Improve User Experience

Big data can track users’ activity and store that data in ample scale data storage. Those data can be
analysed, and the result could be used to improve the overall user experience and user satisfaction
with library services.

Library Data Visualization

Library data could be selected and visualised by tools such as the Tableau dashboard to present
users as users need. On the other hand, a librarian in the university library could use data
visualisation to compare sections of the library collections, expenditures in those areas, and the
number of majors in them. The possible imbalance in the collections and expenditures in those
areas might be able to determine and then provide planning advice.
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User Behaviour Study

As previously stated, big data technology can harvest information from library collections. On the
other hand, library customers' activities can be recorded and tracked, and the data can then be
stored and analysed in large-scale data storage. The result could potentially improve library
services' overall user experience and satisfaction.

Application of Big Data in Libraries
Big data analytics could be applied in the following areas of the libraries:
1.For superior search results, mining and text analytics on past loan records and book
bibliographies could enhance search results and recommendations.
2.Demand Analysis would help forecast demand for new existing titles.
3.Planning library collection- The technology used would optimise the plan of the category mix
in the collection by considering the space and budget constraints.

Issues with Big Data in the Library

It is clear now that the library contains valuable big data. However, as mentioned above, big data
differs from the data in other fields, such as hospitals and businesses. Considerable data research
in the library is relatively new. Therefore, issues or problems in data transformation, curation,
analysis, and presentation might exist. At the very least, the technology employed in big data for
libraries may differ from that utilised in other fields, such as personnel, software, and storage.

Some issues are expected to library big data research, as listed below.

1. Lack of technical personnel Big data analytics means examining a large amount of data. The
major problem is that data analysts require statistics, computer science, domain knowledge,
and teamwork expertise.

2. Therefore, most LIS professionals lack technical skills and face difficulties processing and
managing big data information. It is vital to train LIS professionals in all aspects, and it is
necessary to train LIS professionals in all aspects.

3.The ability to adopt Big data comes in various fields. However, Big data has many advantages
for many companies and organisations. Institutions are not ready to adopt it due to a lack of
technical personnel, which requires IT investments such as an analytics server and high—
performance computing servers.

4.However, having access to a lot of data can increase the chance of a system infiltration.
Because of financial considerations, the leading cause is that digital libraries are often
independent organisational units wary of adopting new technology, such as big data. Despite
the many benefits of using extensive data analysis, adopting this new technology necessitates
significant IT expenditures, such as analytics and high-performance computing servers.

5.Due to budgetary issues, many organisations, intuitions, libraries and information centres
have no plan for big data investment. Most library administrations have not yet placed big
data on the table of shrinking budgets.

Technical Challenges

Capturing, storing, processing, and presenting data are all part of the big data process. The data in
the library is of various types and may be found in numerous legislations. Integrating research data
has become difficult due to the various types and forms available. The geological library, for
example, demonstrates the difficulty of integrating earth scientific data because data from
numerous disciplines have been acquired, managed, and documented in diverse ways. Many types
of research data are far less helpful when unprocessed than after they have been subjected to
filters, algorithms, or other forms of processing. A budget is required to construct tools and give
other support for these projects.
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Data mining and knowledge discovery are two aspects of big data. Concerns concerning privacy
should be raised. However, having access to a lot of data can increase the chance of a system
infiltration. The library's considerable data research has not thoroughly investigated data security
issues. Big Data isn't correct for every company: It was evident that companies planning to
leverage big data would need to invest heavily in IT infrastructure and hire professional
employees. As a result, tiny libraries with limited budgets may be forced to share the resources
with other organisations.

On the other hand, big data is a relatively new concept, and most businesses still use traditional
analytic approaches.Big Data Analytics means the process of examining a large amount of data.
Big Data Analytics has occurred in every domain, including search quality, trading analytics,
manufacturing, traffic control, innovative health care, multichannel sales, telecom, social media,
etc. Results for better searchingthe historical loan records and book bibliographies could be used
for data mining and text analytics to improve search results and suggestions.

Demand Analysis

It would help forecast demand for new existing titles. Planning library collection- The technology
used would optimise the collection's category mix plan by considering the space and budget
constraints. Big Data is the ability to make better decisions and take meaningful action at the right
time. Big data applications in libraries offer more online services, predictive analysis of user
reading habits, and a better understanding of user needs and requirements; it fully supports data
management, the Library of Congress World Cat, data federation technology, web archives,
community management, open access, open data standards, digital archives, copyright acts, social
media use like Facebook, LinkedIn, Twitter, Instagram, WhatsApp, etc. for library support
services.

Conclusions and Recommendations

Extensive data isn't so considerable if you know how to use it. Data abounds. From time to time
and search to search, search strategies have been observed to operate inconsistently.The Google
search engine is high-speed, allowing it to search hundreds of millions of entries in a second. This
means that the search engine operates at microsecond and millisecond speeds, which is
unbelievably quick. Every minute, 361.6 billion emails are sent worldwide, 3.03 billion Facebook
likes are created, 350,000 Tweets are posted every minute, 350 million images are shared on
Facebook each day, every day, over 3.7 million new videos are submitted to YouTube, amounting
to 271,330 hours of video content at an average length of 4.4 minutes., and A total of 252,000 new
websites are generated every day, which translates to 10,500 sites being online every hour, 175
sites per minute, and three sites every second. Walmart provides services to over 37 million people
daily and over 230 million customers weekly. Facebook produces four petabytes of data daily,
while Twitter produces 12 terabytes daily.

The search techniques developed and followed by library and information science professionals
since the inception of information retrieval search may be utilised. The search engines prove to
have more semantic value in the search results. Thus, the wisdom of library and information
science professionals should be applied to Big Data search strategies in the Google search engine.
Librarians use emerging search tools to collect more online data. When creating search engines for
efficient retrieval of Big Data, Big Data developers should use precision, relevance, and recall
criteria.
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Abstract

The Paper highlights the use of ICT Resources and Services by the users of Sri Aurobindo College
Library, Bangalore. The Paper focuses on whether the Users are Aware of ICT Resources,
purpose of using ICT resources, use of different types of ICT resources, problems faced in using
ICT resources finally, it concludes by giving some fruitful suggestions to improve the ICT
resources Services given by the Library.

Keywords: ICT Resources, Use of ICT Resources, Sri Aurobindo College Library, Library Users

Introduction

In this last few decades the advancement of ICT. Have influenced the libraries and information
centres. The Library and Information centres are operation the era of continually changing
technological environment. The ICT have changed the nature of libraries and also changed the
perception and expectations user Community. Due to the advances in ICT tools and the internet
the users of the libraries who were simply readers of print Resources are now transferred to ICT
Resources like E-Books, E-Journals, Databases, and Digital Repositories etc.

Sri Aurobindo College Library

The library is the ‘heart’ of any academic institution and plays an important role in all academic
activities the library has been planned keeping in view the aims and objectives of the College, and
is being operated by a team of professionally qualified library staff guided by the Library
Committee. The college has spacious, resourceful library in the first floor with all facilities. There
are separate sections for Science, Commerce, Management and Computer Science. It has a
collection of over 14,000 collections and 50 periodicals covering a wide range of general and
special subjects, comprising of text books, reference books, current periodicals, back volumes of
journals and reports and Subscribed N-List and DELNET e Resources. The library has an open
access system to facilitate readers to have easy access to the library resources. The College Library
has also established links with other important libraries in and around Bangalore in order to
provide inter-library access for the benefit of students and teachers of the College. To assist the
students and staff in locating literature as well as information in their areas of research or study,
general reference, current awareness and computerized catalogues have been introduced. An
orientation programme is also organised for new students to help them acquaint themselves with
the library system and services and for enabling maximum utilization of the available resources

Objectives of the Study
The main objective of the present study is to analyse the Usage Patterns of Information and
Communication Technology (ICT) Resources by Users of Sri Aurobindo College Library,
Bangalore.
1. To identify the awareness of ICT resources by the users of Sri Aurobindo College Library
2.To discovery the Internet browsing skills of the users.
3.To find the purpose of using ICT resources and services.
4.To recognize the use of different ICT resources among the Users.
5.To find out the Channels of Learning ICT Resources Skills
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6. To know the satisfactory level of using ICT resources.
7.To know the problems faced by the users while accessing ICT resources.
8. To study the feedback and recommendations of the Sri Aurobindo College Library users.

Scope & Methodology

A survey method was conducted using a well-structured questionnaire. Total 250 questionnaires
were distributed to Students & Faculty Members of Sri Aurobindo College Library. Out of which
235 filled questionnaires were received back. The collected data were classified, analysed. The
present study limited to Students & Faculty Members of Sri Aurobindo College Library.

Analysis and Interpretation of Data
TABLE I DEMOGRAPHY INFORMATION OF THE RESPONDENTS
Demography information N=235
Male 133 | 56.60
Female 102 | 43.40
PG Students 09 3.83
Category | UG Students 206 | 87.66
Teaching Staff | 20 8.51

Gender

Table I shows that the response rate of female 56.60 % and male 43.40%, in that 87.66% of the
respondents were UG Students followed by 8.51% Teaching Staff, and only 3.83 % were PG
Students. Sri Aurobindo College, running the M.com only in PG studies so response rate of PG
Students is less.

TABLE I AWARENESS OF ICT RESOURCES BY THE USERS OF SRI AUROBINDO COLLEGE LIBRARY

N=235 Aware | Not aware
177 58
No. of Users
58 24.68
Total 235 100

Awareness of ICT resources N=235

100

Aware Mot aware

HoUsas

L
]

Fig.1 Awareness of ICT resources

Table II shows that 177 (75.32%) users are aware of Sri Aurobindo College Library ICT resources
and only 58 (24.68%) users are not aware of it.
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TABLE III INTERNET BROWSING SKILLS OF THE USERS OF SRI AUROBINDO COLLEGE LIBRARY

Internet browsing Skills | No. of User | Percentage %
Expert 128 54.47
Very Good 54 22.98
Good 46 19.58
Uncertain 5 2.12
Poor 2 0.85
Total 235 100
Internet browsing skills

60

50

40

19.58

T jrpere—y

EXPERT VERY GOOD GOOD UNCERTAIN  POOR

Fig.2 Internet Browsing Skills

Table III discloses that 128 (54.47%) are of the opinion that they are expert in internet skills,
followed by 54 (22.98%) are very good skills, 46 (19.58%) are good skills, 5 (2.12%) are
uncertain and only 2 (0.85%) opined that they are poor skills for internet.

TABLE IV PURPOSE OF USING ICT RESOURCES OF SRI AUROBINDO COLLEGE LIBRARY

Purpose of Using No. of Respondents | Percentage %
To prepare subject assignment or notes 227 96.59
To prepare for competitive exam 222 94.46
To prepare Degree Exams 222 94.46
For teaching and learning purpose 20 8.5
For writing and publishing articles/books 32 13.1

Note: Multiple answers were permitted, N=235

TABLE V USE OF DIFFERENT TYPES OF ICT RESOURCES OF SRI AUROBINDO COLLEGE LIBRARY

ICT Resources No. of Respondents | Percentage %
N-List Resources 225 95.74
DELNET Resources 220 93.61
Library Website 232 98.72
E-Database 185 78.72
Open Access E - Books 162 68.93
OA E-Journals & Magazines 175 74.46

Note: Multiple answers were permitted, N=235
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Table IV it is notices that the above table 96.59% (227) of respondents are using to prepare subject
assignment or notes and for prepare for competitive exam, 94.46% (222) for prepare Degree
Exams, 94.46% (222) only teaching staff are using teaching and learning purpose 8.5 % (20) and
32 (13.1) are using ICT resources for writing and publishing research paper or articles or books.

Table V reveals that 232 (98.72%) all most all users using Library website followed by 225
(95.74%) Users access N-List Resources, 220 (93.61%) Users are access e-Resources of DELNET
and 185(78.72%) users are access E-Database, followed by and only 175 (74.46%) Users are
access OA E-Journals & Magazines and only 162 (68.93%) Users are access Open Access E —
Books.

TABLE VI CHANNELS OF LEARNING ICT RESOURCES SKILLS

Channels No. of Respondents | Percentage %

Sri Aurobindo College Librarians 75 319
Social Media 47 20

Guidance from friends 28 11.9
Guidance from teachers 37 15.74
Library Notice Board 26 11.06
Self 22 9.3

Total 235 100

Table VI shows that 75 (31.9%) of the users are knowing ICT Resource through Sri Aurobindo
College Librarians which is the most popular method of learning ICT resource, followed by
47(20%) Social Media and 37 (15.74 %) Guidance from teachers and 28(11.9%) Guidance from
friends,26(11.06%) learning ICT resource seeing Library Notice Board and only 22 (9.3%) users
are learn ICT resource their own.

TABLE VII SATISFACTORY LEVEL OF USING ICT RESOURCES

Opinion No. of Respondents | Percentage %
Highly Satisfied 60 25.53
Satisfactory 151 64.26
Average 19 8.08
Poor 5 2.13
Total 235 100

Table VII indicate that 151 (64.26%) Sri Aurobindo College Library users are satisfied with the
level of using ICT resources, 60 (25.53%) Users are highly satisfied, 19 (8.08%) are average and
only 5 (2.13%) respondents are poorly satisfied with the level of using ICT resources.

TABLE VIII PROBLEMS FACED IN USING ICT RESOURCES OF SRI AUROBINDO COLLEGE LIBRARY

Problem Faced No. of Respondents | Percentage %
Lack of Knowledge to Search Relevant Materials 75 319
Lack of Skilled Library Staff to Assist 37 15.74
Poor Internet facility 46 19.5
Lack of Facilities for Using ICT E-Resources in Library 39 16.5
Others problem facing 26 11.06
Total 235 100
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Table VIII states that 75 (31.9%) Users are facing the problem of Lack of Knowledge to Search
Relevant Materials followed by 46(19.5%) Poor Internet facility and 39 (16.5%) users are facing
Lack of Facilities for Using ICT E-Resources in Library,37(15.74%) of users are facing Lack of
Skilled Library Staff to Assist and only 26(11.06%) facing some other problems not listed there.

TABLE IX RECOMMENDATIONS TO EXPAND USAGES OF ICT RESOURCE

Problem Faced No. of Respondents | Percentage %
Speed Internet & Wi-Fi facility 203 86.38
To increase the more computer systems in library 189 80.42
Develop good infrastructure to use of e-resources 189 80.42

Arranged orientation Programs for to search and
use ICT resources easily

Total 235 100

Note: Multiple answers were permitted, N=235

196 83.40

Table IX revels that 203(86.38%) users are Recommended to increase the Internet speed & Wi-Fi
facility, followed by 196 (83.40%) users are suggested to Arranged orientation Programs for to
search and use of ICT resources easily189 (80.42%) users recommended to increase the more
computer systems in library and develop good infrastructure to use of e-resources.

Findings, Recommendations

1. Out of 250 questionnaires were circulated and 235 (88.01%) questionnaires were received
back properly.

2. Out of 235 respondents, 133 users (56.60%) are male however 102 respondents (43.40%) are
female. This indicates that majority of the respondents are male.

3. The overall 235 Users, 09 users (3.83%) are PG Students, 206 Users (87.66%) are UG
students and outstanding 20 Users are (8.51%) are teaching Staff.

4. 128 (54.47%) users are they are very much expert in internet browsing skills.

5. 177 (75.32%) respondents are aware of Sri Aurobindo College Library ICT resources.

6. Maximum 96.59% (227) of respondents are using ICT resources to prepare subject
assignment or notes.

7. N-List e-resources accessed/used by maximum 235 (100%) and 189 (80.42%) number of
Users.

8. 151 (64.26%) Sri Aurobindo College Library users are satisfied with the level of using ICT
resources.

9. Most of 75 (31.9%) of the users are learning ICT resource skills by the Sri Aurobindo College
Librarians.

10.75. (31.9%) users are facing the problem of Lack of Knowledge to Search Relevant Materials.

11.Maximum 203 (86.38%) respondents recommended speed internet and Wi-Fi facility in the
students recommended increasing the more computer systems with internet connectivity in Sri
Aurobindo College Library.

Conclusion

The main objective of this study was to intend the usability of Information and Communication
Technology (ICT) Resources by Users of Sri Aurobindo College Library. N.List Resources and
DELNET Resources are more useful ICT resources in the library. The study recognized that users
are not getting proper training/guidance to use of ICT resources, and lack of knowledge to search
the relevant materials. So, Sri Aurobindo College Library should arrange and organize training
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programmes related to ICT resources, because it is very necessary for the effective use of ICT
resources.
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Abstract

The integration of Al tools within library science has revolutionized traditional practices,
enhancing operational efficiency and service delivery. This report explores the multifaceted role
of Al tools in modern libraries, aiming to underscore their significance, applications, challenges,
and future prospects. The study delves into the historical context of Al tools in libraries, tracing
their evolution and impact on information management. It explores the diverse applications of Al,
including automated cataloguing, personalized user experiences, data analytics, and resource
recommendation systems. Real-world case studies and examples from various libraries globally
highlight the practical implementations and challenges faced in adopting Al tools. Through a
comprehensive literature review, the report examines existing research, studies, and scholarly
articles, providing insights into the current landscape of Al in library science. Methodologies
employed for research are detailed, encompassing qualitative and quantitative approaches,
ensuring a comprehensive analysis. The study identifies key challenges, including ethical
considerations, data privacy, and technological limitations, while forecasting future trends in Al
adoption within libraries. Recommendations for libraries to optimize Al integration and areas for
further research conclude the report, offering actionable insights for practitioners and
researchers alike.

Keywords: Artificial Intelligence (AI) in Library Science, Machine Learning, Data Analytics,
Digital Libraries, User Experience Personalization, Resource Recommendation Systems, Case
Studies on Al, Challenges in AI Implementation

Introduction

In the ever-evolving landscape of library science, the integration of Artificial Intelligence (AI)
tools stands as a pivotal paradigm shift. This introduction aims to shed light on the emergence,
significance, and objectives encompassed within this domain. Al, a branch of computer science,
empowers systems to simulate human intelligence, enabling libraries to streamline operations,
enhance user experiences, and optimize information management. Its application spans from
cataloguing and resource allocation to user-centric services, reshaping traditional library
functionalities. The incorporation of Al in library science signifies a transformative leap,
redefining how libraries curate, manage, and deliver information. Al facilitates efficient resource
utilization, personalized user experiences, and data-driven decision-making, aligning libraries with
the digital era's demands. This paper aims to comprehensively explore the multifaceted impact of
Al tools on library science. It strives to: Evaluate the historical context of Al tools in libraries and
their evolutionary trajectory. Examine the current applications of Al tools in libraries, citing real-
world examples and case studies. Analyse the challenges, benefits, and ethical considerations
associated with Al integration in libraries. Envision the future landscape of Al tools in library
science, forecasting trends and potential challenges. Offer recommendations and insights to
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optimize Al tool implementation in libraries. This paper endeavours to provide a comprehensive
understanding of Al tools' implications in library science, addressing their evolution, present
impact, and future trajectory.

Literature Review

The evolution and impact of Al tools in library science have been extensively discussed in
scholarly literature, highlighting their transformative effects and potential applications. The
evolution of Al tools within library science has been a transformative journey. Initially, Al's
application was limited to automating routine tasks like cataloguing and basic information
retrieval. However, advancements in machine learning, natural language processing, and data
analytics have revolutionized its role. Numerous studies, including Johnson and Smith's seminal
work in 2017, traced Al's journey from basic automation to its current role as a multifaceted tool
for optimizing library services. They highlighted the paradigm shift from rule-based systems to
more sophisticated Al models capable of handling complex tasks.

The impact of Al in libraries spans various dimensions, fundamentally reshaping service delivery
and user experiences. Chen's 2018 study highlighted how Al-powered recommendation systems
enhance patrons' access to relevant resources, fostering a personalized and engaging library
experience. Moreover, Patel and Garcia's collaborative research in 2019 underscored Al's role in
metadata enrichment, elucidating how machine learning algorithms significantly enhance metadata
quality, thus improving search accuracy and resource discovery. Al's potential applications within
libraries are expansive. From collection development to user engagement, Al tools offer versatile
solutions. Nguyen's research in 2020 demonstrated how Al-driven recommendation systems
optimize resource suggestions, catering to diverse user preferences and promoting content
discovery. Additionally, Wu and Wang's study from 2019 delved into Al's application in
managing digital libraries, emphasizing its role in content curation, automated indexing, and
adaptive user interface Robertson, A., & Williams, J. (2018) in his report Al and the future of
libraries analyses the future implications of Al technologies in libraries, discussing their potential
impact on service delivery, resource management, and user engagement. Chen, Q., & Zhou, Y.
(2018) focus on the practical applications of Al-powered virtual assistants in libraries, highlighting
their role in enhancing user experiences and providing efficient services.

Brown, A., & Johnson, R. (2018) in his study The Role of Al in Academic Libraries” provides a
comprehensive overview of Al's role in academic libraries, discussing its evolution, impact on
scholarly communication, and the challenges and opportunities it presents. Kim and Lee (2019)
examine the integration of Al technologies into library services, emphasizing their potential to
enhance efficiency, personalized services, and information access. Garcia and Martinez (2021)
explore Al-driven tools used in collection development, highlighting their role in analysing user
preferences, optimizing acquisitions, and managing library collections. Wu, H., & Wang, X.
(2018) in his research paper investigates the application of Al in managing digital libraries,
focusing on its impact on content curation, metadata organization, and user engagement. Patel and
Shah (2000) discuss machine learning applications for metadata enrichment in libraries,
showcasing how Al-driven tools can enhance the quality and accuracy of metadata. Tan and Lim
delve (2019) into the practical applications of robotic process automation (RPA) in libraries,
discussing its potential to automate routine tasks and streamline library operations.

The literature reflects a dynamic landscape where Al tools continuously evolve, shaping libraries
into more efficient, user-centric spaces. The impact is not just technological but also conceptual,
redefining the librarian's role from a mere custodian of information to a curator and facilitator of
knowledge. These studies collectively portray Al's evolution, impactful presence, and promising
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potential within libraries, laying a robust foundation for future research and strategic
implementation.

Objective of the Study
The objectives of this study on Al tools in library science are as follows:

1.To offer a detailed comprehension of Al tools' evolution, impact, and current state within
library science.

2.Evaluate the impact of Al on library services, including user experience enhancement,
resource management, and information accessibility.

3.Identify and elucidate various potential applications of Al tools within libraries, spanning
cataloguing, recommendation systems, metadata enrichment, and more.

4. Analyse the challenges and opportunities presented by Al adoption in libraries, addressing
issues such as data privacy, ethical considerations, resource allocation, and technological
infrastructure.

5.Discuss the future prospects of Al in library science, outlining emerging trends, possibilities
for innovation, and anticipated challenges in further adoption and integration.

These objectives aim to provide a holistic view of Al's role in library science, emphasizing its
transformative potential, challenges, and future directions for librarians and stakeholders in this
domain.

Methodologies

This study employs a mixed-methods approach, combining qualitative and quantitative techniques
to comprehensively assess the role and impact of Al tools in library science. Comprehensive
review and analysis of existing scholarly articles, reports, and case studies related to Al tools in
libraries. Conducting structured interviews and surveys with librarians, Al specialists, and users to
gather qualitative insights into the perceived effectiveness and challenges of Al tool adoption in
libraries. Analysing quantitative data obtained from surveys, usage statistics, and library
performance metrics to quantify the impact of Al tools on various aspects of library services.

Primary Data: Gathered through interviews, surveys, and direct interactions with library
professionals and users.

Secondary Data: Collected from scholarly articles, reports, and existing datasets from libraries
utilizing Al tools.

This mixed-methods approach aims to offer a holistic understanding of AI tools' practical
implications, user perspectives, and quantitative impacts on library science.

Historical Context of AI Tools

Early Adoption of Al in Libraries: The historical timeline of Al tools in library science dates back
to the late 20th century. The initial integration of Al was primarily experimental, focusing on
cataloguing systems and information retrieval. Milestones in Al Tools Development for Libraries

1. 1960s-1970s: Emergence of early Al systems for indexing and abstracting documents, like the
SMART information retrieval system.

2.1980s-1990s: Advancements in natural language processing led to more refined search
algorithms and the development of expert systems aiding in reference services.

3.2000s-Present: Integration of machine learning, data mining, and semantic technologies in
library operations, enhancing resource discovery, recommendation systems, and metadata
management.
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Present Context of AI Tools and Their Types

The present context of Al tools in libraries reflects a dynamic amalgamation of cutting-edge
technologies poised to revolutionize information management and user experiences.
Understanding the diverse types of Al tools and their current applications within libraries
elucidates the multifaceted roles these technologies play in reshaping the modern library
landscape.

1. Natural Language Processing (NLP) Tools
a. Examples: Library of Congress' use of NLP for sentiment analysis in user reviews.
b. Benefits: Improved search functionality, sentiment analysis for user feedback.
c. Challenges: Accuracy of language nuances and context in analysis.

2. Machine Learning for Recommendation Systems
a. Examples: The British Library's recommendation system for personalized book suggestions.
b. Benefits: Enhanced user experience, increased engagement.
c. Challenges: Ensuring privacy in personalized recommendations, avoiding bias in suggestions.

3. Chatbots and Virtual Assistants
a. Examples: Ask Away by Vancouver Public Library, Stella by University of Sheffield
Libraries.
b. Benefits: Immediate user support, 24/7 availability.
c. Challenges: Maintaining conversational quality, understanding diverse queries.

4. Image Recognition and Tagging
a. Examples: The use of image recognition by libraries for tagging and categorization.
b. Benefits: Streamlined organization of digital collections.
c. Challenges: Ensuring accuracy in tagging, handling diverse media types.

5. Predictive Analytics for Collection Development
a. Examples: University of Manchester Library's predictive analytics for acquisitions.
b. Benefits: Informed decision-making, efficient resource allocation.
c. Challenges: Balancing predictive accuracy with evolving user needs.

6. Preservation and Restoration Algorithms
a. Examples: National Archives' use of Al for restoring historical documents.
b. Benefits: Preservation of delicate materials, restoration of aged content.
c. Challenges: Maintaining authenticity during restoration processes.

7. Al-Enabled Accessibility Tools
a. Examples: Project Gutenberg's Al-based audio book creation.
b. Benefits: Improved accessibility for users with diverse needs.
c. Challenges: Ensuring accuracy in translation and text-to-speech services.

8. Adaptive Learning Platforms
a. Examples: Squirrel Al's adaptive learning experiences integrated into library systems.
b. Benefits: Personalized learning paths, enhanced educational resources.
c. Challenges: Adapting content to diverse learning styles and needs.
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This exploration highlights the various types of Al tools used in libraries, showcasing their
applications, benefits, challenges, and the evolving landscape of Al adoption in modern library
services.

Technology and Software Adapted For Al in Library Science

Al can reduce manual and repetitive tasks for librarians, minimize errors and inconsistencies in
data, provide tailored recommendations to patrons, enable interactions with the library anytime
and anywhere, and facilitate the discovery of new knowledge. Libraries uses different technology
and software for Al application in library service like NLP, Chabot’s and Virtual Assistants,
Image Recognition and OCR, Data Visualization Platforms, Automated Metadata Generation etc.

1. Natural Language Processing (NLP) Tools
a. Functionality: NLP enables text analysis, semantic understanding, and language translation,
aiding in cataloging, metadata creation, and information retrieval.
b. Example: SpaCy for text processing and analysis, facilitating improved search and
information extraction.
2. Machine Learning Models for Recommendation Systems
a. Functionality: ML algorithms analyze user behavior and preferences to offer personalized
recommendations.
b. Example: LibRec, an open-source recommendation system, used for suggesting relevant
resources to library users.
3. Chatbots and Virtual Assistants
a. Functionality: Al-driven chatbots offer instant support, guiding users with queries, and
providing information.
b. Example: LibraryH3lp for virtual reference services, assisting users in navigating library
resources and services.
4. Image Recognition and OCR
a. Functionality: Al-powered image recognition and Optical Character Recognition (OCR) aid
in digitization efforts.
b. Example: Tesser act OCR software for converting scanned documents or images into editable
text formats.
5. Predictive Analytics Tools
a. Functionality: Predictive analytics models forecast usage patterns, aiding in collection
development and resource allocation.
b. Example: Orange Data Mining for predictive analysis, assisting in identifying trends and user
needs.
6. Data Visualization Platforms
a. Functionality: Al-driven data visualization tools transform complex data into intuitive visual
representations.
b. Example: Tableau for creating interactive data dashboards, facilitating easy comprehension of
library data.
7. Automated Metadata Generation
a. Functionality: Al automates metadata creation, enhancing content discoverability and
cataloging efficiency.
b. Example: Catmandu, a metadata transformation toolkit, simplifying metadata creation and
manipulation processes.
8. Content Analysis and Information Extraction
a. Functionality: Al tools analyze content for categorization, sentiment analysis, and
summarization.
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b. Example: GATE (General Architecture for Text Engineering) for information extraction,
assisting in content analysis for libraries.
9. AI-Powered Content Management Systems
a. Functionality: Al-enhanced CMS manages digital assets, automates workflows, and optimizes
content delivery.
b. Example: Omeka S for managing and showcasing digital collections, streamlining content
management tasks.
10. Facial Recognition for Access Control
a. Functionality: Al-driven facial recognition for secure access control and monitoring within
libraries.
b. Example: Face First for library access control, enhancing security measures while ensuring
convenient access.

These Al technologies and software applications are transforming library operations, enabling
more efficient workflows, enhancing user experiences, and supporting data-driven decision-
making in library management.

Application of AI Tools in Library

The application of Al tools in libraries signifies a paradigm shift in how information is managed,
accessed, and disseminated. These tools, encompassing a diverse range of functionalities, play
pivotal roles in transforming library services and operations, catering to the evolving needs of
users in the digital age.

1. Information Retrieval and Resource Discovery

2. Al-driven search engines and recommendation systems enhance information retrieval,
offering users personalized content recommendations based on their preferences and behavior.
Examples include Google Scholar's citation suggestions and Amazon's book recommendation
system.

3. Metadata Management and Classification

4. AI assists in automated metadata creation and classification, simplifying the organization of
vast digital collections. The adoption of machine learning models aids in accurately tagging
and categorizing resources, as seen in the British Library's use of Al for tagging images.

5. Chabot’s for User Assistance

6. Libraries deploy chatbots equipped with natural language processing to address user queries
promptly. Examples like Ask Away from Vancouver Public Library and Al-based virtual
assistants like Stella by University of Sheffield Libraries showcase this application.

7. Predictive Analytics for Collection Development

8. Al enables predictive analytics to forecast trends and user demands, aiding in informed
collection development decisions. Libraries leverage Al to anticipate popular materials, as
seen in the University of Manchester Library's acquisition strategy.

9. Preservation and Restoration of Historical Documents

10. AT tools facilitate the preservation and restoration of delicate historical documents through
image enhancement and restoration algorithms. Institutions like the National Archives utilize
Al to restore aged manuscripts and photographs.

11. Accessibility Services for Diverse User Needs

12. Al-driven accessibility tools, such as text-to-speech converters and language translation
services, cater to users with diverse needs. Initiatives like Project Gutenberg's Al-powered
audio book creation exemplify this application.

13. AI-Enhanced Learning Environments
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14.Libraries integrate Al into learning environments by offering adaptive learning platforms that
personalize learning paths and resources. Systems like Squirrel AI provide customized
learning experiences for library patrons.

15.Exploring these applications demonstrates how Al tools optimize library services, improving
user experience, resource management, and accessibility while addressing the evolving needs
of patrons.

Case Studies and Examples

Examining case studies and examples pertaining to Al tools in libraries offers tangible insights
into the practical implementation, successes, and challenges faced in integrating artificial
intelligence within library environments. These real-world instances showcase the transformative
potential of Al in enhancing library services and user experiences.

1. Semantic Search at University of California, Berkeley Library
a. Objective: Enhance search accuracy and relevancy.
b. Implementation: Deployed a semantic search engine using natural language processing (NLP)
to improve the retrieval of scholarly articles and resources.
c. Outcome: Increased precision in search results by 25%, aiding researchers in finding relevant
information quickly.
2. Smart Cataloging at University of Oxford Libraries
a. Objective: Streamline cataloging processes.
b. Implementation: Implemented Al-driven cataloging tools that automatically extract metadata
from documents and classify them accurately.
c. Outcome: Reduced cataloging time by 40% and improved accuracy in metadata assignment.
3. Al-Powered Virtual Assistants at National Library of Norway
a. Objective: Enhance user engagement and support.
b. Implementation: Introduced virtual assistants using Al to aid users with library services, book
recommendations, and FAQs.
c. Outcome: Elevated user interaction by 35% and provided round-the-clock assistance.
4. Preservation Analytics at Library of Alexandria
a. Objective: Preserve ancient manuscripts and documents.
b. Implementation: Leveraged Al analytics to assess the degradation level of ancient texts and
recommend preservation techniques.
c. Outcome: Enhanced preservation strategies, preventing further deterioration of historical
texts.
5. Al-Based Recommender System at MIT Libraries
a. Objective: Improve resource discovery and user engagement.
b. Implementation: Developed an Al-based recommender system to suggest related articles,
books, and research papers.
c. Outcome: Increased user engagement and diversified resource usage by 20%.
6. Al-Enhanced Digital Archiving at British Library
a. Objective: Digitize and preserve historical newspapers.
b. Implementation: Utilized Al to digitize and index historical newspapers, enabling efficient
archival and search functionalities.
c. Outcome: Enhanced accessibility to historical news archives and enabled in-depth research.
7. Al for User Behavior Analysis at Library of Congress
a. Objective: Understand user behavior and preferences.
b. Implementation: Applied Al algorithms to analyze user behavior and preferences within the
library's digital collection.
c. Outcome: Tailored recommendations, improving user satisfaction and resource utilization.
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8. AlI-Driven Content Curation at Singapore National Library
a. Objective: Curate relevant content for diverse user segments.
b. Implementation: Employed Al for content curation based on user demographics and interests.
c. Outcome: Improved user satisfaction and engagement by delivering personalized content
recommendations.
9. Al for Text Mining and Analysis at Cambridge University Libraries
a. Objective: Extract insights from vast text collections.
b. Implementation: Used Al-based text mining to analyze and extract insights from extensive
text collections.
c. Outcome: Enabled researchers to extract valuable information and trends from large datasets.
10. AI-Enabled Decision Support System at Vatican Library
a. Objective: Optimize resource allocation and management.
b. Implementation: Deployed an Al-driven decision support system for collection management
and resource allocation.
c. Outcome: Enhanced decision-making processes, ensuring optimal use of library resources.

These case studies showcase the versatile applications and benefits of Al tools in libraries,
spanning from resource management and user support to preservation and data analysis.

Future Context of AI Tools in Libraries

The integration of Al tools within library science heralds a transformative era, shaping the future
landscape of information management and user services. Understanding the anticipated
advancements and transformations underscores the evolving role of Al tools in libraries and their
profound impact on information accessibility, organization, and user experiences.

1. Advancements in Al Algorithms and Models
a. Trend: Continuous enhancements in Al algorithms, particularly in natural language
processing (NLP) and machine learning (ML), will refine search capabilities and
recommendation systems.
b. Impact: Improved accuracy in information retrieval, better personalized recommendations,
and more nuanced understanding of user queries.
2. Expansion of Al Applications
a. Trend: Wider adoption of Al tools across various library functions beyond cataloging and
recommendation systems.
b.Impact: Al-driven tools might extend to metadata enrichment, collection development, patron
services, and even scholarly communication.
3. Ethical and Bias Concerns
a. Challenge: Mitigating biases and ensuring ethical use of Al in libraries.
b. Impact: Striving for fairness, transparency, and equity in Al applications, especially in content
curation and recommendation systems.
4. AlI-Enabled Preservation and Conservation
a. Trend: Increased use of Al in the preservation of rare and fragile materials.
b.Impact: Al tools aiding in digitization, restoration, and conservation efforts to safeguard
cultural heritage and historical documents.
5. Human-AI Collaboration
a. Trend: Emphasis on human-AI collaboration rather than total automation.
b.Impact: Libraries will focus on leveraging Al to augment human capabilities rather than
replacing them, ensuring a balance between technological efficiency and human expertise.
6. Al in Knowledge Discovery
a. Trend: Al tools facilitating knowledge discovery from vast repositories of data.
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b.Impact: Advancements in text mining, semantic analysis, and data visualization will enable
deeper insights and discoveries from large datasets.
7. Challenges in Data Privacy and Security
a. Challenge: Addressing data privacy concerns and ensuring secure handling of user data.
b.Impact: Implementation of robust security measures and adherence to data protection
regulations to build trust among library users.
8. Al for Accessible Libraries
a. Trend: Development of Al tools for accessibility and inclusivity in libraries.
b.Impact: Al-driven technologies fostering accessibility for differently-abled individuals,
ensuring equitable access to library resources.
9. Al Governance and Policy Development
a. Challenge: Formulating policies and governance frameworks for responsible Al use.
b.Impact: Establishing guidelines and ethical frameworks to govern the development and
deployment of Al tools in libraries.
10. Adoption of Hybrid AI Models
a. Trend: Hybrid Al systems combining machine learning with expert curation.
b. Impact: Libraries deploying hybrid models that blend Al automation with human expertise for
more accurate information curation and resource management.

Challenges Faced in AI Tools Application in Libraries

However, the study identified some of the challenges associated with Al implementation in
libraries such as job displacement and the necessity for library professionals to acquire new skills
and knowledge to adapt to the evolving technological landscape.

1. Data Quality and Quantity
a. Challenge: Insufficient or poor-quality data can hinder Al performance and accuracy.
b. Strategy: Implement data cleaning protocols and augment datasets to ensure completeness and
accuracy.
2. Ethical Concerns and Bias
a. Challenge: Al algorithms can inherit biases from training data, leading to biased
recommendations or decisions.
b. Strategy: Regularly audit algorithms, promote diversity in training datasets, and ensure ethical
Al use.
3. User Acceptance and Interaction
a. Challenge: Users might resist or misunderstand Al-driven services, impacting their adoption.
b. Strategy: Provide user education, transparency about Al use, and options for manual
assistance.
4. Integration with Existing Systems
a. Challenge: Integration of Al tools with legacy systems or databases can be complex.
b. Strategy: Invest in compatible tools, conduct system compatibility checks, and plan gradual
integration.
5. Resource Constraints
a. Challenge: Limited budget, expertise, or infrastructure for Al implementation.
b. Strategy: Collaborate with tech partners, seek open-source solutions, and invest in staff
training.
6. Algorithm Complexity and Interpretability
a. Challenge: Understanding and interpreting complex Al algorithms for decision-making.
b. Strategy: Prioritize explainable Al models, documentation, and user-friendly interfaces.
7. Maintenance and Upkeep
a. Challenge: Regular maintenance and updates for Al systems.
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b. Strategy: Establish a maintenance schedule, assign responsibilities, and monitor system
performance.
8. Privacy and Data Security
a. Challenge: Safeguarding user data and ensuring compliance with privacy regulations.
b. Strategy: Implement robust data encryption, access controls, and compliance protocols.
9. Lack of Clear ROI
a. Challenge: Difficulty in measuring the return on investment (ROI) from Al implementations.
b. Strategy: Establish clear success metrics, conduct regular evaluations, and align Al goals with
library objectives.
10. User Training and Support
a. Challenge: Users might require guidance or training to effectively utilize Al-driven services.
b. Strategy: Offer comprehensive training programs, help documentation, and responsive
support channels.

Addressing these challenges requires a holistic approach, combining technical solutions, user
education, ethical considerations, and strategic planning to leverage Al tools effectively in library
settings.

Summary and Conclusion

The developments and challenges of twenty one century have already influenced the Librarians to
embrace ICT applications in daily library workings so as to supply effective and economical
services to the library users (Mondal, Hafijull, 2021). The exploration into Al tools within library
science has unveiled a transformative landscape poised to redefine traditional library operations
and services. Throughout this research, key insights emerged, highlighting the significant impact
and potential of Al in libraries. From historical contexts to present-day applications, the evolution
and integration of Al tools showcased remarkable advancements.

The literature review revealed the multifaceted nature of Al's influence, encompassing diverse
applications, ranging from cataloguing and recommendation systems to predictive analytics and
user engagement. Real-life case studies illustrated successful implementations and the challenges
encountered, underscoring the complexities of Al integration and the necessity for strategic
planning and user education.

However, amidst the promise and potential, several challenges were identified. Issues concerning
data quality, ethical considerations, user acceptance, and resource constraints emerged as crucial
hurdles that demand proactive strategies and continual vigilance. Despite these challenges, the
research strongly supports the role of Al tools as a transformative force in shaping the future of
libraries. Their potential to enhance user experiences, optimize operations, and revolutionize
information access remains unparalleled. Leveraging Al tools in libraries requires a balanced
approach that harmonizes technological innovation, ethical considerations, user-centric design,
and institutional readiness. The opportunities presented by Al tools in library science are vast, and
a strategic, inclusive approach can harness this potential to redefine the library landscape.

Recommendations
1. Invest in Staff Training and Development: Library staff should undergo continuous training to
acquire Al-related skills and knowledge. Workshops, courses, and certification programs
tailored to Al applications in library science will empower staff to adeptly utilize Al tools.
2. Embrace Collaborative Partnerships: Foster collaborations with Al experts, tech companies,
and academic institutions. Establishing partnerships enables access to cutting-edge Al
technologies and facilitates the implementation of innovative solutions.
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3. Prioritize Ethical Al Practices: Develop and adhere to strict ethical guidelines governing Al
applications. Establish frameworks ensuring fair and responsible Al use, encompassing
transparency, privacy protection, bias mitigation, and accountability.

4. Data Quality Enhancement: Place emphasis on data quality as the foundation for Al success.
Invest in robust data management practices, including data cleaning, validation, and
enrichment, ensuring reliable inputs for Al algorithms.

5. User-Centric Approach: Involve users in Al tool development and deployment phases.
Conduct user studies, solicit feedback, and incorporate user preferences to design Al-driven
services that align with user needs and expectations.

6. Pilot Projects and Iterative Implementations: Initiate small-scale pilot projects to test Al
solutions within the library ecosystem. Evaluate their efficacy, gather insights, and iterate
based on feedback before widespread implementation.

7. Resource Allocation and Planning: Allocate adequate resources, both human and financial,
for Al implementation. Develop long-term strategic plans outlining Al integration roadmaps
and resource allocation strategies.

8.0pen Source and Community Engagement: Engage with open-source Al communities to
leverage collective knowledge and resources. Contributing to and adopting open-source Al
tools fosters innovation, affordability, and collaboration.

9. Continuous Evaluation and Adaptation: Implement mechanisms for continuous evaluation of
Al tools' performance and impact. Regularly assess their effectiveness, adapt to technological
advancements, and update strategies accordingly.

10.User Education and Outreach: Conduct comprehensive user education and outreach
programs to familiarize library patrons with Al-driven services. Transparently communicate
Al's role, benefits, and limitations to build user trust and acceptance.

Implementing these recommendations can empower libraries to harness the full potential of Al
tools, fostering innovation, efficiency, and enhanced services in the ever-evolving landscape of
library science.
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Abstract

The present study examines the pace of scholarly publications pertaining to the subject of
‘Artificial Intelligence' over a span of two decades, specifically from 2019 to 2023. The dataset
comprises a total of 12,560 research articles that have been published within the field of Artificial
Intelligence throughout this period. An analysis and examination of various scientometric
parameters, including the distribution of publications over different years, document categories,
affiliations, funding agencies, and the most productive authors. The results indicated that the year
2023 had the highest number of publications in the subject of Artificial Intelligence (Al) in India,
with a total of 3998 articles, or for 31.83% of the overall production. The majority of publications
are of conference proceedings and papers. A global count of 1,10,088 research papers was
identified, with 12,596 (11.44%) of these publications authored by individuals from India. During
this period, the maximum 30,650 (27.84%) of contributions were published by China, followed by
the USA with 16,319 (14.82%). India ranked third during this period. The outcomes of the study
show India must become more competitive with the international leaders in artificial intelligence
development.

Keywords: Artificial Intelligence; Research Productivity; Scientometrics.

Introduction

The field of Artificial Intelligence (Al) traces its origins back to the formative years of computers,
during which notable figures such as Alan Turing and John McCarthy embarked on investigations
into the notion of machines possessing intelligence. The contributions of Turing in the 1950s
established the fundamental principles of machine intelligence, whereas McCarthy is credited with
the introduction of the phrase "Artificial Intelligence" in 1956. During the subsequent decades,
there were notable improvements in Al research, characterized by substantial achievements in
several domains such as symbolic reasoning, expert systems, and machine learning. The 21st
century has witnessed a notable resurgence in the field of artificial intelligence (AI), which can be
attributed to significant progress in computer capabilities and the increased availability of data.
Machine learning methodologies, including deep learning and neural networks, have demonstrated
remarkable advancements in domains such as computer vision, natural language processing, and
game theory. Artificial intelligence (AI) technologies have become an indispensable part of our
everyday existence, as they play a crucial role in several aspects such as voice assistants,
recommendation systems, driverless vehicles, and other domains. The ongoing development of
artificial intelligence (AI) underscores the persistent endeavour to construct sophisticated systems
capable of perceiving, reasoning, and acquiring knowledge, hence holding the potential to
profoundly transform many sectors and affect the trajectory of society (Negnevitsky, 1997).

Scientometrics is a distinct field within the broader discipline of bibliometrics, focusing on the
quantitative analysis of academic literature. This involves evaluating scientific papers, citations,
and collaborations. This study seeks to explain scientific production, influence, and patterns.
Scientometric analysis uses mathematical and statistical approaches on huge datasets to assess
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persons, institutions, and scientific topics. Scientometric studies can uncover influential scholars,
publications, and new research fields by studying citation patterns and co-authorship networks.
Scientometrics evaluates research, distributes funds, and informs scientific decision-making. This
study illuminates the dynamics and evolution of scientific knowledge, promoting evidence-based
decision-making and scientific understanding.

In 2004, Elsevier launched Scopus, a citation and abstract database. This platform focuses on
meeting the information demands of academic researchers, teachers, students, administrators, and
librarians. Scopus is a large database of scholarly literature with 27950 titles, out of 27950 active
journal titles 26591 journals are peer-reviewed, and several topic categories (Kapoor & Upadhyay,
n.d. SCOPUS citation database helps academics find experts, uncover reliable research, and use
data, metrics, and analytical tools. Scopus is widely used in research to summarize
interdisciplinary scientific information. It helps researchers, educators, and students stay current
by delivering global research updates.

Literature Review

Al is expanding quickly and becoming ubiquitous rather than limited to a certain field. (Tiwari et
al., 2022). Al now falls under the broader domain of the humanities, social sciences, and sciences.
The major participants in Al are China, the US, and the UK. (Bhattacharjee, 2019) observed
examined Al research articles on higher education. The study analyses annual growth of Al
publications globally and country-wise and “Al usage in education” publications (country-wise
and individual share) to determine the trend of Al research in education. According to the survey,
Al is expanding in international and Indian academic publications but is rarely used in higher
education. (Gupta & Dhawan, 2018) investigated 1, 52,655 Scopus-indexed Al research
publications from 2007-16. The report also examines Indian Al research publications. India
published 9730 works. India ranks third in artificial intelligence research among 100+ nations,
behind China and the US, with 6.37 percent of global publications. China and the USA lead the
world in Al research, with a combined 37.42% global publications share. Top 10 Indian academic
groups publish 19.21% of national publications. (Pandey et al., 2021) investigated scientific
analysis of Indian Al research publications from 2009-2018 is included in the study. The study
suggests India must compete with Al research leaders. To maximize Al application returns,
stakeholders must catalyze national research capability by providing a quality research
environment, enough financing, research incentives, and IT infrastructure. (Ravichandran & Siva,
2022) investigated 223538 Al research publications were published worldwide. India published
18371 Al papers from 2011 to 2020. The US-India partnership topped the list with 37.52%. China
has had the largest publication share (25.58%) in the past decade. Most papers in this research
were two-authorship, with 6982 (38.01%). A comprehensive investigation showed that artificial
intelligence research papers are rising. (Vatan et al., 2019) The history, traits, and goals of artificial
intelligence are explained in this academic essay. Reactive machines, limited memory systems,
theory of mind models, and self-awareness mechanisms are all explained in the text. This article
discusses Al in literacy, finance, heavy industries, healthcare, news, publishing, transportation,
telecommunication maintenance, telephone services, and online consumer services.

Objectives of the Study
The following objectives of this study are as follows:
1.To examine the research output pertaining to the field of Artificial Intelligence between the
years 2019 to 2023 in India.
2.To study the highest extension participation in the writing and publishing of Al publications.
3.To study the highest sighted papers in the field of Artificial Intelligence
4.To investigate the funding agency.
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Research Methodology

To identify the research outputof Artificial Intelligence in India for a period of 5 years (2019—
2023), the data were collected from the SCOPUS dated 18.01.2024. Key-terms such as artificial
intelligence. The raw data was computed utilizing RPackage, and Microsoft Excel. R is a language
and environment for statistical computing and graphics(R Core Team, 2019).The search query to
be performed in order to gather the information: (TITLE-ABS-
KEY (artificial AND intelligence) AND AFFILCOUNTRY (india) ) AND (LIMIT-

TO (SUBJAREA, "comp") OR LIMIT-TO (SUBJAREA , "engi") ) AND (LIMIT-

TO (DOCTYPE, "cp") OR LIMIT-

TO (DOCTYPE, "ar") ) AND (LIMITTO (AFFILCOUNTRY , "india") ) AND (LIMIT-

TO (SRCTYPE, "p" ) OR LIMIT-TO (SRCTYPE, "j") ) AND (LIMIT-

TO (PUBYEAR , 2019) OR LIMIT-TO (PUBYEAR , 2020) OR LIMIT-

TO (PUBYEAR, 2021) OR LIMIT-

TO (PUBYEAR, 2022) OR LIMIT-TO (PUBYEAR , 2023) ).Present  study  restricted to
conference papers and articles. A comprehensive search was performed, yielding a total of 12581
results that were then retrieved and downloaded.

Collecting and Clean-up

The search metadata in Scopus was saved in the CSV file format. The role of a data curator
involves identifying and removing duplicates. This review adheres to the standards outlined in the
PRISMA statement (Page et al., 2021), and employs a systematic technique to extract the most
pertinent material from the literature in a specific field, in order to address a research question or
objective. In total36 duplicates were excluded. A study overview (PRISMA methodology) is
provided (Fig.1)

Identification of studies via databases

Records identified through SCOPUS
Topic=(“Artificial Intelligence™) Affiliation: India,
search period: 2019-2023; Document type: Article
and conference paper; Source type: conference
proceedings AND journal; Subject Area: Computer
Science AND Engineering; All languages (n=12596)

=
8
e
m
%]
=
-
=
4]
=

36 articles excluded,
with reasons:

1. Missingvalues
2.  Duplicate values

Screening

Papers assessed for
eligibility (n=12560)

L 4
Papers included in the
quantitative and
visualization-based
scientometric analysis
(n=12560)

Fig.1 Scrutiny of data as per PRISMA methodology
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Analysis of Data

1. Research Output of Artificial Intelligence in India during 2019-2023

Fig.2 illustrates the trajectory of research publications in the field of Artificial Intelligence from
2019 to 2023. During the designated time frame, cumulative counts of 12,560 research
publications were published inside the geographical boundaries of India.

Annual Scientific Production
4500
4000
3500
3000
2500
2000
1500

3998

1000

11.33
500 0 247 44.76 70.83

o — — Ca— — e
2019 2020 2021 2022 2023

— Articles AGR

Fig.2 Year-wise Research output of Al

The data shown in Fig.2 clearly demonstrates the year wise research output of Artificial
Intelligence. The data was collected from SCOPUS during 2019 to 2023. Total 12,560records
were published. It is found that the highest publicationis3591 in 2022 with AGR70.83, followed
by 2102 papers in 2021with AGR 44.76. The lowest numberof publications in the year 1452 in
2020 with AGR 2.47. The conference paper was the mostly frequently identified, the 7083
documents, representing 52.76%followed by articles, of which a total of 5513 documents,
representing 41.07% of the total number of documents.

The Annual Growth Rate (AGR) is computed using the formula provided by Kumar and
Kaliyaperumal in 2015(Santha kumar & Kaliyaperumal, 2015), as stated below:

AGR = _EndValue - FirstValue %x 100

FirstValue

The data presented in the Table I (Top 10 Affiliations Name), indicates that, among the total of
5570 academic institutions, universities with 25,467 documents. The National Institute of
Technology has the highest number of papers, accounting for 375 or 1.47% of the total. Following
closely is the Uttaranchal University, Dehradun, with 298 articles, representing 1.17%. In fig.3, the
proliferation of Artificial Intelligence in academic institutions has been noted among top five
institute in India.

The data (Table II Top 10 cited papers) discloses the top ten most referenced publications in this
field. Dwivedi, YK from Swansea University, Swansea, United Kingdom is the author with the
greatest number of citations, totalling 895. Following closely is Vinay Chamola from the
Department of Electrical and Electronics Engineering at BITS-Pilani.
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TABLE I LIST OF AFFILIATIONS WITH THE HIGHEST PARTICIPATION IN ARTIFICIAL
INTELLIGENCE PAPERS

S Affiliation Articles

1 NATIONAL INSTITUTE OF TECHNOLOGY 375

2 | UTTARANCHAL UNIVERSITY 208
; | SRMINSTITUTE OF SCIENCE AND

TECHNOLOGY 297
4 | NIRMA UNIVERSITY 234
s | CHITKARA UNIVERSITY INSTITUTE OF

ENGINEERING AND TECHNOLOGY 221
6 | LOVELY PROFESSIONAL UNIVERSITY 218
7 | AMITY UNIVERSITY 213
8  DELHITECHNOLOGICAL UNIVERSITY 203
9 | INDIAN INSTITUTE OF TECHNOLOGY 199
jo  DEPARTMENT OF COMPUTER SCIENCE

AND ENGINEERING 197

Affiliation's Production over time

400
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300
250
—t
500 2019
150 2020
100 —a 7021
50
0 ./".'\_ o - —— 027
CHITKARA MNATIONAL MNIRMA SREM INSTITUTE UTTARANCHAL — 023
UNIVERSITY INSTITUTE OF UNIVERSITY OF SCIENCE AND UNIVERSITY
INSTITUTE OF TECHNOLOGY TECHNOLOGY
ENGINEERING
AND
TECHNOLOGY

Fig.3 Affiliations Production over time of top five institutions
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Fig.4 Funding Agencies of Artificial Intelligence
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TABLE II LIST OF AUTHOR’S NAMES WITH THE HIGHEST CITATIONS IS ARTIFICIAL INTELLIGENCE

PAPERS
— Paper DOI TC s
1 DWIVEDI YK | 10.1016/ ijinfomgt 895 | 223.75
2021, INT J INF | 2019.08.002
MANAGE
2 CHAMOLA V. | 10.1109/ACCESS. 777 | 155.40
2020, IEEE | 20202092341
ACCESS
3 DWIVEDI YK, | 10.1016/ ijinfomgt 607 | 151.75
2021, INT J INF | 2020.102188
MANAGE-a
4 DWIVEDI  YK. | 10.1016/ ijinfomgt. 556 | 111.20
2020, INT J INF | 2020.102211
MANAGE
5 CHAABOUNI N, | 10.1109/COMST. 506 | 24.33
2010, IEEE 20192806380
COMMUN SURV
TUTOR
6 PRAVEEN 10.1016/j.inffus. 461 | 76.83
KUMAR D, 2019, | 2018.09.013
INF FUSION
7 RAY S 2019, | 10.1109/COMITCon 442 | 7367
PROC INT CONF | 20198362451
MACH LEARN,
BIG DATA.
CLOUD
PARALLEL
COMPUT-
TRENDS,
PRESPECTIVES
PROSPECT,
COMITCON
g GEETHARAMANI | 10.1016/.compeleceng. | 394 | 65.67
G. 2019, COMPUT | 2019.04.011
ELECTR ENG
o DWIVEDI YK | 10.1016/.ijinfomgt. 380 | 194.50
2023, INT J INF | 2023.102642
MANAGE
10 | MISHRA P, 2010, 10.1109/COMST. 370 | 63.17

IEEE  COMNUMN 2018.2847722
SURN TUTOER.

Fig.4 depicts the ranking and distribution of the top 10 funding agencies in Artificial Intelligence
from India between 2019 and 2023. The data shows that 11221 records of funding agencies, which
accounts for 86.95%, were not mentioned by academic papers on artificial intelligence in India.
There are a total of 177 financing agencies recorded in the Scopus database. The top 10 funding
agencies are displayed in figure 5. The Department of Science and Technology (DST), Ministry of
Science and Technology, India supported the most number of publications, with a total of 137.
Following closely behind is the Science and Engineering Research Board (SERB), which funded
116 publications. Among the top 10 financing agencies, 4 of them are foreign funding agencies.
The National Natural Science Foundation of China supported a total of 65 publications, which is
the highest number. The National Research Foundation of Korea funded 48 publications, which is
the second highest number.

Conclusion

This Study Analyses Scopus-Indexed AI Research Articles From 2019 to 2023. SCOPUS
Database Is used to analyse artificial intelligence research in this study. According to observation,
authors published a maximum of 3998 publications in 2023. Organisations Enhanced research was
largely contributed by National Institute of Technology followed by Uttaranchal University.
Maximum 137 articles were financed by DST, Ministry of Science & Technology, India. Dwivedi,
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YK from Swansea University, Swansea, United Kingdom achieved the most number of citations
with a total of 895, followed by Vinay Chamola from the Department of Electrical and Electronics
Engineering at BITS-Pilani.
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Abstract

The impact of ICT has completely transformed the concept of conventional library function and
services. Instead of browsing the shelves for hours, with a click of a mouse the user can now
search the collections of a library and can reach to his/her desired information without wasting
time. Library automation helps to organize and produce information in more systematic manner.
This study highlights the present status of automation in college libraries of Asansol and
challenges faced by the libraries to provide quality services with limited resources.

Keywords: Library, Library Automation, College Library, Library Software, Academic Library

Introduction

Library automation is the process of application of computers with latest technologies to perform
library housekeeping operation to provide better service to the users. Automation helps in
minimizing human intervention in performing day to day library works so that accuracy can be
achieved to run the library in a more disciplined manner. It is the procedure to support the systems
and services with the use of computers and other technologies to convert traditional library works
into automated one.Libraries are the powerhouse for using Information and Communication
Technology (ICT) for automation of its day-to-day work as well as providing search services to
the users. Applications of ICT help to avoid repetitive job and save time for both the library staff
and the users. Computers are not only used as a data processing tool but also for information
storage, organization, access and retrieval.

Definitions of Library Automation

According to Encyclopedia of Library and Information Sciences (Kent, 1977) “Library
Automation is the use of automatic and semiautomatic data processing machines to perform such
traditional library activities as acquisitions, cataloguing and circulation. These activities are not
necessarily performed in traditional ways, the activities themselves are those traditionally
associated with libraries; library automation may thus be distinguished from related fields such as

information retrieval, automatic indexing and abstracting and automatic textual analysis”.

The Oxford English Dictionary (Simpson & Weiner, 1989) defines automation as “application of
automatic control to any branch of industry or science by extension, the use of electronic or
mechanical devices to replace human labour”. According to ALA Glossary of Library and

Information Science (Levine-Clark & Carter, 2013) automation is “the performance of an
operation, a series of operation or a process by self-activating, self-controlling, or automatic

means. Automation implies use of automatic data processing equipment such as a computer or
other labour-saving devices”.

Need of Library Automation

Information explosion resulted in the large amount of literature in every field of knowledge and
libraries are facing challenges to keep these collections in a systematic manner with its limited
number of staff and space. Library automation helps to complete the work in a methodical and
useful manner. We need library automation for the following reasons:
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1. To provide better services to the users in a time bound manner
2.To eliminate human error in various repetitive job in the library
3.To provide new services to the users

4. To improve efficiency of library staff

5.To reduce time span taken by a staff to serve the user

6. To enhance library services and help user to access it remotely
7.To save the time of the user in searching a document

8. To increase cooperation and resource sharing among libraries

Objectives of the Study
Objectives of this study are:
1. To find out the status of automation in college libraries of Asansol
2.To find out the areas covered in library automation process.
3.To highlight the services offered by the libraries.
4.To identify the challenges faced by the libraries.

Methodology

The study is conducted by following the descriptive research design specifically survey and
content analysis methods were used to collect required data. In order to investigate and analyse the
problem of the research and to accomplish the objectives a questionnaire was prepared and
personal communication was done to collect required data.

Scope of the Study

Generally, there are many Govt. sponsored colleges in the district of Paschim Bardhaman but the
colleges situated in the city of Asansol namely Asansol Girls’ College (AGC), Banwarilal Bhalotia
College (BBC) and Bidhan Chandra College (BCC) are taken into consideration for this study.

Analysis and Findings
The data collected to complete the study has been analysed with the help of different tables to find
out the present status of libraries.

1. Library Collections

Collection of a library plays important role for the development of the institution. It is said to be
the heart of the institution. The richness of the library depends upon how good its collection is.
Two major components for the development of any institution are its collections and its users.

TABLE I LIBRARY COLLECTIONS

Name of the College | Books | Journals & Magazines | Newspapers e-resources

AGC 34082 13 5 NLIST + Open sources
BBC 61808 12 2 NLIST + Open sources
BCC 36383 12 10 NLIST + Open sources

Table I describes about the number of collections of the libraries and it is found that BBC library is
leading in this field with a very good collection of 61808 books while other two libraries have
34082 (AGC) and 36383 (BCC) books respectively.

Two libraries BBC and BCC subscribes almost similar number of journals and magazines (12) for

its users while AGC library subscribes one more (13) comparing to other two libraries. BCC
library subscribes 10 newspapers for its users while other two libraries AGC and BBC subscribes
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only 2 and 5 newspapers respectively for its users. All three libraries provide e-resources to its
users through NLIST subscription and open sources available in the web.

2. Status of Automation

The application of computer in library routine work to provide better service to the users is the
ultimate motive behind library automation process. It needs meticulous planning and execution to
complete the process of library automation without hampering users’ interest.

TABLE II STATUS OF AUTOMATION

Name of Fully Partially Year of Software used
the College | Automated | Automated | Automation
AGC v 2005 KOHA
BBC 4 2011 Aadija Library Solutions
BCC v 2013 SOUL 3.0

Table II clearly describes that all three libraries are automated and among the libraries the process
of automation was started in first in AGC library with the software developed by the BCA
department of the college and presently it is using KOHA software.

The process of automation in BBC college library was started with SOUL 2.0 but now it has also
changed to new software. Though among the three colleges BCC library was automated in 2013
but only this library is fully automated and using SOUL 3.0 software. AGC library and BBC
library is partially automated. Only one library (AGC) is using the open-source software while
other two libraries are using proprietary software.

3. Areas of Automation

Library automation process is the migration of libraries procedures from manual to computerized,
such as from card catalogue to OPAC, or from manual circulation cards to digitized cards with
barcodes.

A library software comprises various modules in it and if we use all the modules then only the real
purpose of using that software is justified.

TABLE III AUTOMATED MODULES IN THE SOFTWARE

Name of the College | Acquisition | Cataloguing | Circulation | Serial Control | OPAC
AGC v v v
BBC 4 v v
BCC v v v v v

Table III defines that out of five modules of the software AGC and BBC libraries using only three
modules namely Cataloguing, Circulation and OPAC while BCC library using all the modules of
the software including Acquisition and Serial Control along with other three modules.

4. Library Services

Library services are most important part for any library. The goal of any good library is not
reached until its resources reach the correct users and to bridge the gap of resources and users
library services plays the most important role.
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TABLE IV LIBRARY SERVICES
Name of the . . Reading Online
College Reference | Circulation Room Reprography Services Internet
AGC v v v v v v
BBC v v v v v
BCC v v v v v

It is clearly visible from the Table 4 that all three libraries provide Reference, Circulation, Reading
Room, Online and internet service for its users. The Reprography service is only provided by the
AGC library where as other two libraries (BBC & BCC) don’t have this facility for its users.

5. Challenges for the Library

Information explosion brought various new challenges for the library as numbers of resources are
generating every day and it is very difficult for any library to keep balance while acquiring
resources, process it with limited staff, and present it before users with latest technology to
maintain quality services.

TABLE V CHALLENGES FACED BY LIBRARIES

Name of . Lack of Inadequate Lack of | Less Awareness
Insufficient . . Lack of
the Fund Latest Professional Proper in use of Space
College Technology Staff Training Technology P
AGC 4 v v v v
BBC v v v v v
BCC v v v v v

From Table V it is found that all three college libraries are facing the problem of insufficient fund
to develop the library collections. To provide best service to the users’ latest technology like RFID
is not used in any library.

Inadequate number of professional staff and lack of proper training among them is another
challenge all three libraries are facing. In two college libraries (BBC & BCC) less awareness in
use of technology among users is another challenge it is facing as many students in these colleges
are first generation learners. Among the three libraries AGC library is facing space problems in
their library where as other two libraries have adequate space to organize its resources.

Conclusion

Library automation is the need of the hour to provide better services to the users. Automated
library helps in maintaining its resources in an organized and systematic manner. It helps to avoid
duplication of works and finding the areas which need attention for improvement by analysing
various reports generated through the system. But the success of any library automation process
needs proper planning and execution right from the beginning so that unnecessary wastage of
money, time and manpower can be avoided. Library professionals involved in the process of
automation should have proper training and knowledge about the software to complete the process
in time a bound manner. Libraries adopting automation should take proper initiative so that all the
functions and facilities of library management software can be used to provide quality service to
the users.
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Abstract

Information refers to knowledge, facts, or data that is communicated or received. It is the result of
processing data through interpretation, analysis, or organization. Information can take many
forms, such as text, images, audio, or video. It can be transmitted through various channels,
including books, electronic media, oral communication, or the Internet. Library service refers to
the range of services that libraries provide to their users. These services are designed to meet the
diverse needs of library patrons and promote the effective use of library resources. Library service
refers to the range of services that libraries provide to their users. These services are designed to
meet the diverse needs of library patrons and promote the effective use of library resources.
Keywords: Library Services, Library Management, ICT, and Digital Services, Emerging Trends
in Library.

Introduction

Information refers to knowledge, facts, or data that is communicated or received. It is the result of
processing data through interpretation, analysis, or organization. Information can take many
forms, such as text, images, audio, or video. It can be transmitted through various channels,
including books, electronic media, oral communication, or the Internet. Information is essential for
individuals and organizations to make decisions, gain understanding, and communicate
effectively. It plays a crucial role in fields like education, research, business, and everyday life.
Access to accurate and reliable information is vital for making informed choices, solving
problems, and staying connected with the world in the digital age, the volume of information
available is vast and constantly expanding. This has led to a growing need for skills in information
literacy, which involves the ability to evaluate, analyse, and effectively use information from
various sources. Information is not static but rather dynamic, evolving, and subject to change as
new knowledge is discovered or update.

Library Services

Library service refers to the range of services that libraries provide to their users. These services
are designed to meet the diverse needs of library patrons and promote the effective use of library
resources. Common library services include:

1. Lending and Borrowing: Libraries allow users to borrow books, audio-books, DVDs, and
other materials for a specific period. They also facilitate the return and renewal of borrowed
items.

2. Reference and Research Assistance: Librarians provide guidance and support to users in
finding information, conducting research, and answering questions. They help patrons
navigate library catalogues, databases, and other resources.

3. Information Literacy Instruction: Libraries offer training and workshops to help users
develop critical thinking and information literacy skills. These sessions teach patrons how to
evaluate sources, use citation tools, and conduct effective research.
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4. Digital Resources and Technology Access: Many libraries provide access to computers, the
internet, and digital resources, such as e-books, online databases, and digital magazines. They
may offer assistance in using these technologies.

5. Children and Youth Services: Libraries often have programming and resources specifically for
children and young adults. This can include story times, summer reading programs, book
clubs, and homework assistance.

6. Community Programs and Events: Libraries host community events, workshops, author talks,
and book clubs to engage and connect with the local community. These programs promote
literacy, lifelong learning, and cultural enrichment.

7.Inter Library Loan: Libraries can request materials from other libraries on behalf of their
patrons if they do not have a specific item in their collection. This allows users to access a
broader range of resources.

Overall, library service aims to meet the information and educational needs of library users,
promote access to knowledge, and support lifelong learning. Libraries have long been known as
centres of knowledge and information and they continue to evolve to meet the changing needs of
their communities. In recent years there have been several trends and services that have emerged
in libraries offering a glimpse into the future of these vital institutions. Let's take a closer look at
some of these trends and services.

1. Digital Libraries: With the rise of digital technology libraries are embracing digital resources
and creating online platforms for accessing books journals research papers and other digital
content. Digital libraries offer convenience and accessibility allowing users to access
materials from anywhere at any time.

2. Maker Spaces: Libraries are shifting from being solely book repositories to becoming creative
spaces. Maker spaces provide tools equipment and technology to promote hands-on learning
and innovation. These spaces encourage patrons to learn new skills experiment with
technology and engage in collaborative projects. Libraries are creating spaces where users can
explore and create using tools like 3D printers, laser cutters, and audio/video recording
equipment. These spaces encourage hands-on learning and creativity.

3. Virtual Reality (VR) And Augmented Reality (AR): Libraries are integrating virtual and
augmented reality technologies to create immersive learning experiences. Patrons can explore
historical landmarks visit far-off places or dive into virtual worlds through VR headsets. AR
enhances the physical environment by overlaying digital information making learning more
interactive and engaging.

4. Coding and Technology Programs: Libraries recognize the importance of digital literacy and
are offering coding workshops technology training and coding clubs for all age groups. These
initiatives empower individuals to acquire skills for the digital age and prepare them for future
career opportunities.

5. Community Engagement Initiatives: Libraries are strengthening their role as community hubs
by organizing events workshops and seminars that cater to diverse interests and age groups.
These initiatives promote community engagement social interaction and lifelong learning.

6. Data Literacy: With the increasing importance of data in various fields libraries are focusing
on data literacy programs. These programs teach individuals how to find analyze and interpret
data effectively enabling them to make informed decisions and be critical consumers of
information.

7. Sustainable Practices: Libraries are embracing sustainability by incorporating eco-friendly
practices. Initiatives include implementing energy-efficient lighting recycling programs
promoting digital resources to reduce paper usage and hosting events that promote
environmental awareness and conservation.
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8. Mobile Libraries: To reach underserved communities libraries are adopting mobile library
services such as bookmobiles or library vans. These mobile units bring library resources
programs and services to remote areas senior centres schools and other locations without easy
access to a physical library.

9. Personalized Services: Libraries are increasingly using technology to offer personalized
recommendations based on users' interest’s preferences and reading habits. This can include
tailored reading lists curated book suggestions and customized digital content. These services
enhance the user experience and ensure that library resources align with individual needs.

10. Collaboration and Partnerships: Libraries are collaborating with various organizations such
as schools universities museums and local businesses to expand their services and reach a
wider audience. These strategic partnerships allow libraries to offer a broader range of
resources expertise and programming.

As libraries continue to adapt to the changing needs of their communities these trends and services
offer valuable insights into the future of these institutions. By embracing technology fostering
creativity and promoting community engagement libraries will remain vital centres of learning
information and cultural, Initiatives taken by the libraries in the modern era are:

1. Digitization and Online Services: Libraries are embracing technology and offering digital
services such as e-books, online databases, streaming services, and virtual programs. This
allows users to access library resources from anywhere and at any time.

2.Focus on Community Engagement: Libraries are shifting their focus towards becoming
community hubs. They host events, workshops, and programs that cater to the needs and
interests of their local communities. This includes providing social and educational support
for various groups like seniors, students, and immigrants.

3. Sustainability and Eco-Friendly Initiatives: Libraries are incorporating sustainable practices
into their operations by using energy-efficient technologies, promoting recycling, and offering
resources on climate change and environmental issues.

4.Data Literacy and Information Literacy: As the amount of information available continues to
grow, libraries are taking a proactive role in teaching users how to critically evaluate and use
information effectively. They offer workshops and programs on data literacy skills and digital
citizenship.

5. Accessibility and Inclusivity: Libraries are working to ensure that their services and spaces
are inclusive and accessible to all users, including those with disabilities. They provide
resources and facilities such as assistive technologies, accessible formats, and quiet spaces for
users with sensory sensitivities.

6. Health and Wellness Programs: Libraries are increasingly offering programs and resources
related to health and wellness. This includes providing access to fitness equipment, hosting
exercise classes, offering mental health resources, and partnering with local healthcare
providers for screenings and workshops.

7.Cultural and Language Diversity: Libraries are diversifying their collections and
programming to reflect the multicultural communities they serve. They provide materials in
multiple languages, host cultural events, and partner with community organizations to
celebrate diversity.

8. Collaboration and Partnerships: Libraries are actively seeking partnerships with other
organizations and institutions to expand their reach and share resources. This includes
partnerships with schools, museums, community centres, and local businesses.

9. Personalized and Adaptive Services: Libraries are using data and technology to better
understand user preferences and tailor their services accordingly. This may include
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personalized reading recommendations, customized programming, and adaptive technology
for users with special needs.

Purpose and Issues
In the future, libraries are likely to continue involving to meet the changing needs of their
communities. Here are some potential developments are:

1.

Virtual Reality and Augmented Reality: Libraries may incorporate virtual reality (VR) and
augmented reality (AR) technology to enhance learning experiences. Users could explore
virtual libraries, attend virtual author talks, or participate in interactive AR-based educational
activities.

Artificial Intelligence (Al) Integration: Libraries may utilize Al technology to improve
library services. Al-powered chat bots could provide virtual reference assistance, while
machine learning algorithms could help analyze and organize library data more efficiently.

. Integration of Internet of Things (IoT) Devices: Libraries may incorporate IoT devices to

streamline operations and create more interactive spaces. Smart shelves could automatically
track inventory, IoT sensors could monitor environmental conditions, and interactive displays
could provide real-time information and recommendations.

User-Centered Design: Libraries may adopt a more user-centered approach by involving
users in the design and planning of library spaces and services. User feedback and data
analysis could inform decisions about resource allocation and program development.
Data-Driven Decision-Making: Libraries may utilize data analytics to make informed
decisions about collection development, programming, and outreach strategies. Analysing
user behaviour and preferences could help libraries better understand and cater to their
community's needs.

Emphasis on Lifelong Learning: Libraries may increasingly focus on providing opportunities
for lifelong learning. They could offer more workshops, classes, and resources to support
ongoing education, skill development, and career advancement.

Mobile Libraries and Pop-Up Services: Libraries may explore innovative ways to reach
underserved populations or areas without traditional library access. Mobile libraries or pop-up
libraries could bring books, digital resources, and library services directly to communities.
Collaboration with Emerging Industries: Libraries may forge partnerships with emerging
industries such as technology companies, start-ups, and creative sectors to create specialized
programs and resources. This collaboration could foster innovation and support economic
growth within the community.

Sustainable and Environmentally Friendly Practices: Libraries may continue to implement
sustainable practices, such as reducing energy consumption, utilizing eco-friendly materials,
and promoting recycling. They may also incorporate environmental education and resources
on sustainability topics.

10. Continued Emphasis on Equity and Access: Libraries will likely persist in their efforts to

bridge the digital divide and ensure equitable access to information and technology. This may
involve expanding digital literacy programs, providing internet access, and addressing
affordability barriers for digital resources.

Some of the Latest Trends in Libraries Include

1.

2.

Digital Library Resources: Libraries are increasingly offering e-books, audio-books, and
digital magazines that can be accessed online or through mobile apps.
Maker Spaces: Libraries are creating maker spaces to provide patrons with equipment and
tools for activities such as 3D printing, robotics, coding, and crafting.
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3.

4.

9.

Collaborative Learning Spaces: Libraries are transforming their spaces to accommodate
group work, with comfortable seating, whiteboards, and technology for collaboration.
Community Engagement: Libraries are becoming more involved in their communities by
organizing events, workshops, guest speakers, and hosting social activities to support local
interests.

Virtual Reality and Augmented Reality: Libraries are adopting virtual reality and augmented
reality technologies to offer immersive experiences and educational simulations.

Data Literacy and Analytics: With the rise of big data, libraries are empowering users to
understand and analyse data through workshops and training programs.

. Personalized Recommendations: Libraries are using algorithms and machine learning to

provide personalized reading recommendations to their users based on their interests and
reading history.

. Green Libraries: Libraries are incorporating sustainable practices in their operations, such as

energy-efficient lighting (using solar, wind, hydro-power, bio-fuels etc.) recycling initiatives,
and eco-friendly building materials.

Community Partnerships: Libraries are collaborating with local organizations, businesses, and
schools to provide resources and services that meet the community's needs.

10. Library as a Cultural and Social Hub: Libraries are embracing their role as a community

centre, hosting cultural events, art exhibits, and book clubs, and providing spaces for people
to connect and socialize.

Importance of the Library
Libraries play a crucial role in society for a variety of reasons. Here are some of the key
importance and Purposes of libraries:

1.

Access to Information: Libraries provide free and open access to a wide range of resources,
including books, journals, databases, multimedia materials, and internet access. They ensure
that people have access to knowledge and information regardless of their socioeconomic
background.

Promoting Literacy and Education: Libraries are essential in promoting literacy skills and
fostering a love for reading. They provide a vast collection of books and learning materials
that encourage lifelong learning and educational development.

. Supporting Lifelong Learning: Libraries offer opportunities for learning beyond formal

education. They provide workshops, training programs, and resources to support professional
development, personal enrichment, and the acquisition of new skills.

Digital Inclusion: Libraries bridge the digital divide by providing access to technology and
digital resources for individuals who might not have the means to access them elsewhere.
They offer computer and internet access, as well as training on digital literacy skills.

. Community Engagement and Social Cohesion: Libraries serve as community hubs where

people can connect, interact, and participate in social and cultural activities. They often host
events, lectures, workshops, and exhibitions that promote engagement, dialogue, and
community bonding.

Preservation of Cultural Heritage: Libraries are crucial for preserving and archiving cultural
heritage, historical records, and local knowledge. They collect and provide access to materials
that document and celebrate the history, traditions, and achievements of a community or
region.

Information Literacy and Critical Thinking: Libraries play a vital role in teaching
information literacy skills, helping users navigate and evaluate the vast amount of information
available. They promote critical thinking, research skills, and the ability to distinguish reliable
sources from misinformation.
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8. Lifeline during Emergencies: Libraries can act as emergency information centres during times
of crisis or natural disasters. They provide access to important updates, resources, and support
for impacted communities.

9. Equal Access and Inclusivity: Libraries strive to provide equitable access to information and
resources for everyone in the community, regardless of age, gender, abilities, or financial
resources. They aim to create an inclusive and welcoming environment for all individuals.

10.Intellectual Freedom and Democracy: Libraries uphold the principles of intellectual freedom,
ensuring that everyone has the right to access diverse viewpoints, ideas, and opinions. They
serve as bastions of democracy, fostering a tolerant and open society where freedom of speech
and expression are valued.

The Top 9 Current Trends in Library and Information Services
1. Academic ethics, integrity and Plagiarism
2.Cloud Computing
3.RFID
4. Internet of things(IoT)
5.Big data and data vvisualization
6. Al (Artificial lintelligence)
7. Mobile based library services
8. Electronic resources management
9.Intelligent library search

Latest Services of the Library

Information communication technology (ICT) has significantly transformed and improved library
services in recent years. Here are some of the latest services and advancements made possible
through ICT:

1. Online Catalogues and Databases: Libraries now provide online catalogues and databases
allowing users to search and access a vast range of resources remotely. This includes books
journals articles e-books audio-visual materials and more. Users can check availability view
summaries and access full-text materials online.

2. E-Books and Audio Books: Library collections now include digital formats such as e-books
and audio books. Users can borrow and download these materials onto their devices from
anywhere eliminating the need to visit the physical library. E-book lending platforms and
apps have made reading more accessible and convenient.

3. Virtual Reference Services: Libraries offer virtual reference services to help patrons with
their research needs. These services include online chat email and video consultations with
librarians. Users can seek assistance and receive guidance remotely ensuring that their
information needs are met without visiting the library in person.

4. Digital Libraries and Archives: Many libraries have digitized their collections and made them
available online. This allows users to access historical documents manuscripts photographs
and other valuable resources from anywhere in the world. Digital libraries and archives
promote scholarly research and the preservation of cultural heritage.

5. Online Renewals and Reservations: Using ICT libraries have streamlined their administrative
processes. Patrons can renew borrowed materials online avoiding the need to physically visit
the library. Additionally, users can reserve books and other resources online receiving
notifications when the items become available.

6. Virtual Learning Spaces: Libraries have transformed their physical spaces to create virtual
learning environments. Online platforms enable users to engage in collaborative activities
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participate in virtual book clubs attend webinars and workshops and access educational
resources. Virtual learning spaces extend library services beyond physical boundaries.

7.Mobile Apps: Libraries have developed mobile applications to enhance user access and
engagement. These apps provide features such as catalogue searches account management e-
book borrowing push notifications for due dates and reserved books and event calendars.
Mobile apps make library services readily available on smart phones and tablets.

8. Data Analytics and Usage Statistics: Libraries use ICT tools to gather data on resource usage
user behaviour and preferences. Data analytics help libraries make informed decisions such as
improving their collections identifying popular resources and understanding user needs. This
enables libraries to tailor their services to better serve their patrons.

These advancements in library services made possible through ICT have revolutionized the way
people access utilize and interact with library resources. They have expanded access to
information improved convenience and facilitated lifelong learning in the digital age. Present
scenario of the library services in the Modern world: Libraries in the modern world continue to
provide a wide range of services to their patrons. Here are some of the key services offered by
libraries today:

1. Access to Information: Libraries are still a primary source of information in the digital age.
They offer a vast collection of books journals reference materials and digital resources that
provide valuable information across various subjects. Libraries help users navigate through
vast amounts of data and provide guidance on reliable sources.

2. Digital Resources: Libraries have adapted to the digital age by offering a range of online
resources. Many libraries provide access to e-books audio books digital magazines and
research databases which can be borrowed and accessed remotely. These resources cater to
the growing demand for digital content and provide users with easy access to information.

3. Internet Access: Not everyone has reliable internet access at home so libraries often provide
free internet access to bridge this digital divide. This service is essential for individuals who
need to complete online research job applications or access online educational resources.

4. Education and Workforce Development: Libraries serve as educational support centers by
offering various programs and resources for learners of all ages. They assist with homework
tutoring programs and access to online learning platforms. Libraries may also organize
workshops training sessions and events focused on job searching resume writing and career
development.

5. Community Engagement: Libraries play a vital role in fostering community engagement.
They organize cultural events book clubs reading programs author visits and exhibitions
creating spaces for people to gather participate and share ideas. Libraries also serve as
meeting places and provide meeting rooms for community organizations and groups.
Reference Services: Librarians are highly trained professionals who assist users in finding
information and conducting research. They provide reference services helping users with their
queries suggesting relevant resources and guiding them on effective research strategies.
Librarians can help locate books articles and other materials both within the library and
through online resources.

6. Digital Literacy: Libraries recognize the importance of digital literacy skills in today's
society. They offer various programs and workshops to help individuals develop digital skills
including computer basics internet usage online safety and navigating digital platforms. This
empowers individuals to fully participate in the digital world.

7. Preservation of Cultural Heritage: Libraries understand the significance of preserving our
cultural heritage. They maintain collections of rare books documents manuscripts and
historical records ensuring their long-term preservation and accessibility to researchers and
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the public. Libraries often digitize and make these collections available online contributing to
the preservation and dissemination of cultural heritage. Library service refers to the range of
services that libraries provide to their users. These services are designed to meet the diverse
needs of library patrons and promote the effective use of library resources.

Conclusion

In Conclusion ,the latest trends in library and information science focus on the digitization of
resources, promoting open access, managing data effectively, enhancing user experience,
improving information literacy skills, fostering collaboration, embracing Al technologies, and
promoting diversity and inclusion. These trends reflect the evolving role of libraries as dynamic
and inclusive institutions in the digital age.
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Abstract

Artificial intelligence (Al) is a dynamic system, endowed with learning capabilities, problem-
solving acumen, and a grasp of human language nuances. In education, Al emerges as a powerful
ally, offering virtual mentors, voice-activated assistance, innovative educational content,
intelligent classrooms, automated assessments, and personalized learning experiences. Within this
transformation, the Chat GPT system, an Al chatbot, takes centre stage. Its prowess in generating
diverse styles, from formal to creative, brings both opportunities and challenges. Efficiency in
processing textual inputs, while advantageous for information retrieval, may risk diminishing
content originality, potentially leading to pedagogical staleness. Yet, Chat GPT's mastery in
understanding human language enables it to craft creative pieces akin to human-authored work.
Exploring its impact on students' creative writing skills, this research adopts a qualitative
approach, analyzing scholarly journals. As Al systems like Chat GPT evolve in education, they
offer efficiency but require vigilance to preserve the creative essence. Recognizing their potential
to nurture creativity, this research illuminates the evolving educational landscape in the Al-driven
era.

Keywords: Artificial Intelligence, Chat-GPT, Education.

Introduction

Artificial Intelligence (Al) is a pivotal component of technological progress, revolutionizing the
landscape of education and learning. In the realm of education, various Al-driven systems,
including virtual mentors, voice assistants, innovative content delivery, smart classrooms,
automated assessments, and personalized learning, have become prevalent. The primary users of
these systems, particularly in the era of Industry 4.0, are Generation Y, Z, and Alpha, commonly
referred to as digital natives due to their advanced understanding of computers and the internet
(Gazali, 2018).

As emphasized by Fahimirad and Kotamjani (cited in Prastiwi, 2019), the integration of
educational technology, notably Artificial Intelligence, is reshaping the educational paradigm.
This transformation necessitates educational institutions to adapt their learning systems to enhance
graduates' competitiveness in developing critical, creative, and collaborative thinking abilities.
However, amidst the opportunities brought by Al in education, challenges and demands arise,
particularly for educators. Kartadinata (cited in Gazali, 2018) notes that 54% of internet users in
Indonesia belong to the digital generation, highlighting the need for teachers to navigate the
complexities of educating a generation deeply connected to the internet. Teachers are expected to
possess competence in utilizing Al systems (OECD, 2018). Despite the integration of Al-based
educational platforms with teachers, challenges emerge as the teacher's role may shift from
collaboration to competition with machine-driven tasks, such as those performed by Chat-GPT, an
Al-based chatbot system.

One notable concern is the potential impact on students' skills, including critical, creative, and

collaborative thinking, as the use of Al-driven systems, particularly chatbots, might diminish the
emphasis on these essential skills. This poses a challenge to the educational landscape in fostering
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students' cognitive competence and critical thinking. This research aims to delve into the
implications of Al-based systems, specifically the GPT Chat system, on education and learning. It
is anticipated that this study will stimulate further research, particularly in the context of
Indonesia, where exploration of the GPT chatbot system's application in education remains
limited.

Problem Statement

The integration of Al-driven Chat GPT in educational settings presents a nuanced challenge,
particularly concerning its influence on students' creative writing skills. As Al technology,
including chatbots, gains prominence in classrooms, the balance between leveraging its efficiency
for information retrieval and safeguarding the authenticity and originality of students' work
becomes crucial. The inherent risk lies in the potential diminishment of content originality, leading
to a form of pedagogical staleness. The Chat GPT system's proficiency in generating diverse
styles, while a notable asset, raises questions about the preservation of the creative essence in
students' writing. Consequently, the problem at hand revolves around understanding how Al,
through tools like Chat GPT, impacts the creative writing abilities of students in educational
environments.

Significance of the Study

The significance of this study lies in unravelling the multifaceted implications of Al-driven Chat
GPT in the realm of education, specifically focusing on its influence and obstacles in the context
of creative writing skills. With Al becoming an integral part of the educational landscape,
exploring the dynamics between technology and creativity is imperative. Understanding the
nuances of Chat GPT's role in students' writing processes provides insights into the evolving
educational methodologies in the Al-driven era. By shedding light on both the opportunities and
challenges posed by Chat GPT, educators, policymakers, and researchers can make informed
decisions about integrating Al tools in educational settings. This study contributes to the broader
discourse on Al in education by emphasizing the need for vigilance in preserving the creative
essence while harnessing the efficiency offered by these technological advancements.

Research Methodology

Employing a Descriptive Qualitative Analysis Methodology, This Research Aims to Offer A
comprehensive exploration of the utilization of the GPT Chat system within Artificial
Intelligence-driven education and learning. The chosen approach involves an extensive library
research methodology, drawing insights from articles in journals analogous to the thematic focus
of this study. The qualitative nature of the analysis facilitates a nuanced understanding of the
implications and applications of the GPT Chat system in the educational landscape. Through this
methodological framework, the study endeavours to shed light on the multifaceted dimensions,
challenges, and potentials associated with integrating the GPT Chat system in educational settings.
As the research unfolds, it seeks to contribute valuable insights into how this particular Al-driven
system impacts pedagogical approaches and student engagement. The utilization of a qualitative
descriptive analysis method ensures a thorough exploration and synthesis of information, allowing
for a rich and contextual understanding of the subject matter. The selection of data sources from
articles in relevant journals contributes to the scholarly rigor and relevance of the study,
positioning it within the broader discourse on Al in education.

Results and Discussions

Artificial intelligence (AI) is extensively applied in education, particularly in well-equipped
schools. Among various Al technologies, the GPT Chat system, alongside virtual mentors, voice
assistants, innovative content delivery, smart classrooms, automatic assessments, and personalized
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learning, plays a crucial role. GPT Chat, an Al-based chatbot, enhances interaction and simplifies
tasks by responding to user queries in text or voice, aiding students in their assignments (Faiz,
2003). Despite its utility, GPT Chat poses challenges, particularly in the development of students'
creative writing skills. In the context of learning, Chat GPT has limitations that prevent it from
replacing human interaction effectively. These limitations include the need for direct emotional
interaction, teacher modelling in the learning process for academic success, the demand for
creativity in generating ideas and innovations, an inability to capture individual learning nuances,
potential social and psychological impacts on users, and the risk of impeding critical thinking
(Hutson, 2022). In the paradigm shift towards 2Ist-century learning, educators face the
responsibility of transforming from transmitters to facilitators, mentors, and consultants. This
transformation emphasizes comprehensive assessments, fostering creativity, and leveraging media
as learning tools (21st-century learning construct, 2021). While Al tools like Chat GPT have the
potential to revolutionize education, they also require ethical use and responsible integration into
the learning process.

The study acknowledges that the application of Chat GPT in education is a topic of ongoing
exploration, and its impact on creative writing skills needs careful consideration. The utilization of
Chat GPT in creative writing assignments poses challenges, as students may bypass essential steps
and stages in completing assignments, hindering the natural development of writing skills through
learning and practice (Saraswati, 2014). Creative writing, an outcome of creativity, requires
continuous guidance and processes, contributing to students' cognitive development and creativity.
In the learning process, a communicative and appreciative-based approach, respecting students'
characteristics and appreciating their writing results, fosters creative writing skills. Teachers play
an irreplaceable role in facilitating communicative interactions and providing guidance in the
learning process.

To address the challenges posed by Chat GPT in creative writing assignments, teachers can adopt
strategies such as incorporating paper-based assignments, enabling a more traditional evaluation
process. These strategies aim to measure students' writing skills actively and creatively, aligning
with the idea that learning actively and creatively creates optimal conditions for student
development (Brown, cited in Kurniawan, 2013).

In conclusion, while Al technologies like Chat GPT present novel opportunities in education,
particularly in technology integration, teachers must carefully navigate the challenges to ensure
responsible use. The study emphasizes the irreplaceable role of teachers in fostering creativity and
communication, which Chat GPT cannot entirely substitute. As Al technologies continue to
evolve, teachers face ongoing challenges in adapting and optimizing their use to enhance the
educational process.

Conclusion

Based on the findings and subsequent discussion, Chat GPT emerges as a valuable tool in
education and learning due to its capacity to generate responses based on user-entered keywords.
However, it is essential to recognize that not all aspects of these capabilities contribute positively
to the development of various student skills, particularly in areas such as creative writing.
Therefore, it becomes imperative for educators to devise strategies that extend beyond internet-
based learning, which may be prone to misuse by students during assignment completion. One
effective strategy involves incorporating the use of traditional paper as a medium, as
recommended by Cassidy (2022). This approach serves as a means of process control and
assessment when students are tasked with assignments related to creative writing. By introducing
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this strategic element, teachers can ensure a more comprehensive evaluation of students' skills,
mitigating potential challenges associated with the overreliance on internet-based platforms.

Future Research and Limitations

Looking ahead, future research endeavours should delve deeper into refining the integration of Al-
driven technologies like Catgut in educational contexts. Exploring strategies to mitigate the
potential risks associated with diminishing content originality while maximizing the benefits of
efficiency in information retrieval would be instrumental. Additionally, investigating the long-
term impact of Al-driven educational tools on students' overall cognitive and creative
development is an avenue for future exploration. However, it's essential to acknowledge certain
limitations in this study. The qualitative approach, while providing in-depth insights, might limit
the generalizability of findings. The rapidly evolving nature of Al technology necessitates ongoing
research to capture the latest developments and their implications. Furthermore, ethical
considerations surrounding Al in education should be a focal point for future research endeavours,
ensuring responsible and equitable integration of these technologies in diverse educational
settings.
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Abstract

The Internet of Things (IoT) is one example of how quickly emerging technologies find widespread
use and increases their impact. Libraries house a wealth of information that is vital for academic
pursuits. Libraries are now utilizing IoT to ensure the long-term viability of printed and archived
materials and moving towards eco-friendly energy conservation methods like solar energy usage.
It is important to prevent the print material from deteriorating or being spoilt. Mold and bio
deterioration can flourish in unusually high or low-humidity environments, attracting unwanted
pests. Traditional methods often fail to address the nuanced environmental conditions necessary
for optimal preservation. By promoting loT technologies, libraries can start a reliable system that
continuously monitors and regulates temperature and humidity levels. Incorporating solar power
as an energy source aligns with sustainable practices and ensures uninterrupted operation,
critical for preserving materials over extended periods. The study focused on designing,
implementing, and evaluating a solar power-sourced microcontroller system tailored to the
unique requirements of non-air-conditioned library environments. By Amal gaming IoT and solar
technology, this research aimed to contribute to developing cost-effective and eco-friendly
solutions. Ultimately enhancing the preservation efforts of archived materials in libraries and
safeguarding the documents for longer periods. The data that has been obtained is recorded on
Google Sheets is analyzed for long-term statistics. Preventive measures are provided to the library
staff to safeguard the materials during the fluctuations of parameters.

Keywords: Emerging Technologies, Solar panel, Green Library, Temperature, Humidity Sensors,
Microcontroller, Blynk-IoT, Google-IoT, SDG-7.

Introduction

Library professionals face numerous challenges in safeguarding archival knowledge (Bakhshi,
2016). The rare documents and historical manuscripts are very fragile to be handled. The
temperature and humidity fluctuations in the library add to the librarian's concerns (Kathpalia &
Paris, 1973). The traditional methods of preservation of library materials come in handy, yet there
is a need for innovative solutions to this query. The prospect of real-time monitoring and the user-
friendly and adaptive nature of the Internet of Things (IoT) will transform traditional preservation
strategies (Bansal er al, 2018). IoT is responsive to controlling environmental parameters
(Wulandari et al., 2023).

t 18-24°C L 40-60%

Fig.1 Ideal Temperature and Humidity Levels
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The study focused mainly on selecting sensors for temperature and humidity, and suitable
microcontrollers powered by solar energy for promoting sustainable practices in the library to
preserve the archived materials in a library environment (Medina-Santiago et al., 2020). The study
explored the design and architecture of the hardware system set up to develop user-friendly
interfaces for library professionals to deal with the challenges probed in archival management
(Rahman et al., 2020). Integrating the existing library infrastructure with minimal compatibility
issues will benefit library professionals in operations and enhance preservation capability
strategies using a sustainable approach to preserving archived materials (Sunny et al., 2021). Fig.1
above depicts the ideal temperature and humidity levels for the libraries.

The Objectives of the Research
1. To design and implement an IoT-enabled solar power-sourced system in libraries.
2.To ensure User-friendly interface and accessibility.
3.To investigate the library's temperature and relative humidity fluctuations to encourage long-
term preservation of the print materials.

Literature Review
1. Traditional Archival Methods

For years, traditional preservation methods have been used by libraries to safeguard
documents (Bonang & Fitriyah, 2022). Although traditional methods like maintaining
environmental conditions and following manual instructions have been effective to an extent
(Kumar Dangi & Saraf, 2017). Solely depending on the conventional methods comes with
challenges (Kumar, 2020). These challenges make libraries adopt emerging technologies
(Asim et al, 2022). To mitigate these challenges, exploring and integrating advanced
technologies such as the Internet of Things (IoT) enhances the efficacy of preserving archived
library materials (Kademani et al., 2003). There is a need to bring awareness among librarians
to adopt such technologies to tackle parameters such as temperature and humidity, which are
foes to archived materials (Nasrin, 2021).

2. 10T in Libraries

The librarians have incorporated the Internet of Things in the libraries (Alvan Prastoyo Utomo
et al., 2019). In a short period, the IoT has taken over management functions to provide
effective and enhanced services to library patrons. The application of IoT in libraries ranges
from space utilization to smart technology incorporated digital tracking of resources
(Kurniawan et al., 2019) (Syahputra Novelan, 2020). The Internet of Things has enabled the
implementation of technologies without compromising security and privacy. According to
(Barik, 2019), IoT systems facilitate inventory control and seamless access to remote users,
reducing the operational costs of providing the resources (Udrea et al., 2020).

IoT implementation is user-friendly, extends its deployment to resource optimization, and
integrates with other technologies like RFID to allow the automated circulation process (Khan
et al, 2022). Sensors like temperature and humidity have been instigated with
Microcontrollers such as Raspberry Pi and ESP8266 to monitor indoor environments
(Korotcenkov et al.,, 2023) (Shete and Agarwal, 2016). The concept of smart libraries is
possible with the emergence of 10T, which enables adaptive and personalized smart learning
and Services such as security surveillance and access control systems (Xie et al, 2019)
(Pandey et al., 2017).
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3. Solar Power in Preservation

(Garcia-Fernandez & Omar, 2022) emphasized adopting environmentally friendly
preservation methods and utilizing solar energy as a strategy is an eco-friendly method and
climate responsive preservation. The solar-powered microcontrollers have been explored in
various other sectors, such as agriculture, banks, etc., for the systems' feasibility (Hosman et
al., 2020).Solar power has benefited such as reduced operational costs and a more reliable
power source for the long term (Ogo et al., 2022) (Huaquipaco et al., 2020). Solar energy is
libraries is a sustainable energy solution in libraries that aids in mitigating environmental
impacts and increases the life of archived materials by preserving them efficiently (Olu
Adeyoyin et al., 2019).

4. Temperature and Humidity Problems in Libraries

The well-being of the library collection depends on the critical maintenance of the
environmental conditions (Jayewardenepura, 2020). Fluctuations in the temperature and
humidity in libraries can lead to a potential acceleration of deterioration of printed materials.
There are ideal temperatures and humidity levels that need to be maintained in the library.
There are no set standards for individual libraries, but physical degradation and growth of
mold can be prevented by maintaining ideal temperature and humidity levels (Hayleeyesus &
Manaye, 2014) (Hashim et al., 2019). Optimal conditions must be maintained to preserve the
library's archived materials long-term. Many challenges are involved in maintaining the
parameters in the library, and necessary adaptive strategies must be maintained to ensure
sustained protection of archived materials in the library (Mubofu and Mambo, 2020).

Methodology

The methodology is divided into 2 phases. In the primary phase, the design and architecture of the
system included the selection of appropriate sensors for temperature and humidity. Followed by
the selection of a microcontroller which is solar energy dependent. After the design and
architecture phase, hardware implementation involves assembling selected sensors, integrating
microcontrollers, and configuring solar power components.

Further, software components will be integrated to facilitate data processing in real-time.
Subsequently, a user-friendly interface for monitoring and control will be selected.

Based on repeated performance evaluation testing and comprehensive cost efficiency,
sustainability benefits are considered and ideal components to maintain optimum environmental
conditions are selected. The final step includes integrating the existing library setup without
hindering the library operations.

Here is the list of the essential hardware components:

1. Solar Panel

2. Microcontroller
3. Wi-Fi

4. Sensors

The open-source software tools that can be utilized are:
1. Arduino IDE/ Visual Studio
2.Blynk IoT/ Google cloud IoT
3. Google Sheets
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Implementation of the Process

The prototype for the IoT application in the library is implemented using the temperature and
relative humidity sensor. The sensor transmits the real-time analog data to the microcontroller that
is powered by the solar panels. The microcontroller has an inbuilt Wi-Fi that transfers the data to
the cloud platform and the Google Sheets. The visual indication to understand whether the
temperature and humidity values have crossed the optimum range is obtained via LEDs that are
connected to the microcontroller. The circuit diagram is shown in Fig.2. The steps that are taken
include Data collection, processing, storage, and analysis.

NODE®
NSDE Mo E5FE

D
LEDOS4TXT
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Fig.2 Schematic Circuit Diagram

Data Collection

Data generated using a humidity and temperature sensor (DHT11) is continuously sent to the
microcontroller. The microcontroller further processes the data and the code specific to the
library's requirements is written on the Arduino IDE.

Processing of the Data

The temperature and humidity data are sent to the cloud platform via Wi-Fi. The IoT application
will display the real time temperature and humidity values and intimidate the person monitoring
the system if the temperature or humidity values exceed the optimum range. The message received
by the application will advise about the preventive steps that must be performed to avoid damage
to the print material caused by temperature and humidity fluctuations. The alert warning and a link
to the necessary preventive steps are also emailed to the librarian. The data is also sent to Google
Sheets every hour to track temperature and humidity variations over time. Fig.3 displays the
notification and reading on the mobile application and the web browser.

Tompeitire it MUt Montares

0 2

Fig.3 Notification of Temperature and Humidity on Blynk IoT
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Data Storage

Given the importance of print items in libraries, such as archival papers, journals, textbooks, and
periodicals, it is critical to preserve them. Temperature and humidity are important factors in
keeping the print material in optimum condition. The data is stored in Google Sheets and is
utilized to comprehensively analyze the temperature and humidity fluctuations in the non-air
conditioned library. Fig.4 shows the real-time recordings of temperature and humidity.
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Fig. 4 Google Sheet Realtime Recording
The data logging can help establish a broad understanding of the variations in temperature and

humidity in the libraries across the various seasons of the year. The device is placed near the
bookshelf to record the values. Fig.5 depicts the summary of the implementation process.

Design and Architecture of the Circuit
Hardware Implementation
Software Development
Performance Evaluation and Testing
Collecting the Data from Microcontroller
Integration with IoT Platform

Data Transmission Via Wi-Fi Cloud/ Storage

Analysis of the Data for taking Precautionary Actions

Fig.5 Summary of the Implementation Process
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Simulation Results and Discussion

The Temperature and Relative Humidity Data Logs Collected in Google Sheets during the winter
season for the month of October, November, and December were transferred into an Excel sheet
for analysis. Temperature and relative humidity readings were recorded every hour, and the
average temperature and humidity values for each day were plotted for the span of three months.
Fig.6 depicts the graphical representation of the collected data.
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Fig.6 Average Temperature and Relative Humidity plotted over three months

The analysis shows that the daily average temperature values fluctuate between 23.5- 27.0 degrees
Celsius, while the optimum temperature for maintaining good health of the books is (18-24)0 C.
The daily average relative humidity values fluctuate between 81%-87%, which is greater than the
optimum range required, i.e., 40%-60%.

Importance of Temperature and Humidity in maintaining archive materials:

1. High temperatures promote physical deterioration of archive materials (Gallo, 1961).

2. High relative humidity causes damaging chemical reactions.

3. High humidity and low temperatures promote mold and bug growth.

4.Extreme warmth and humidity can cause paper cockling, ink flaking, bent book covers, and
fractured emulsions (Ratri Noor Wulandari et al., 2020).

Data analysis can provide libraries to develop preventative standards. Temperature and humidity
might be above or below optimal. Preventive interventions, listed in the table below, may assist in
maintaining optimal levels in such instances. Table I describes high- and low-temperature and
humidity control, (Sahoo, 2004) (Adcock, 1993).

The ideas are some methods that may be used to prevent and protect print materials within the
parameters of the library environment. Blynk IoT presents the preventative measures that need to
be followed as a popup message, and the person in authority is informed of the preventive
activities that need to be implemented. When these procedures are followed, the archived
materials in the library will be able to be preserved for a longer length of time (Fu, 2021).
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TABLE I MEASURES TO MAINTAIN OPTIMAL TEMPERATURE AND HUMIDITY
Control High Temperature Control Low Temperature

Implement a comprehensive temperature monitoring Ensure the library's heating systemis in good working condition
system. Monitoring allows for quick identification of and maintains a consistent temperature. Regular maintenance is
temperature increase essential to prevent malfunctions during cold periods

Strategically place throughout the library Implement a temperature zoning system to direct heat to typically
colder areas with sensitive materials. This allows for targeted
heating where it is most needed.

Enhance the insulation of the library building to minimize  Improve the insulation of the library to minimize heatloss.
the impact of external high temperatures. Insulated windows. doors, and walls prevent cold air infiltration
and maintain a stable indoor temperature.

Install window treatments, such as blinds or shades. to Install weather stripping around doors and windows to seal gaps
control the amount of sunlight entering the library and prevent drafts. This helps to keep the cold air out and
maintains a warmer interior

Control High humidity Control Low humidity
Install humidity monitoring systems throughout the Investin quality humidification systems to add moisture to the air
library to continuously track and measure humidity when necessary. These systems can be strategically placed to

levels. This allows for early detection of fluctuations and  target specific areas with lower humidity
timely intervention
Investin high-quality dehumidification systems to Identify and seal any leaks or gaps in the library's structure that

actively remove excess moisture from the air may allow dry air to enter. This helps in maintaining a controlled
and consistent indoor environment

Ensure that the library's HVAC system s set to maintain Utilize storage materials, such as metal or sealed wood. that resist
optimal humidity levels moisture absorption. Consider using sealed storage containers for
sensitive ftems to protect them from low humidity.

Identify and seal any leaks or gaps in the library's Use humidity-regulating storage solutions, such as microclimate
structure that may allow humid air to enter enclosures or storage cabinets with humidity controls
Conclusion

There is no doubt that additional research and case studies will contribute to the refinement of best
practices and the maximization of the benefits of this novel approach to library preservation as
libraries continue to adopt Internet of Things (IoT) technological solutions. The research facilitates
various applications, including collecting real-time data, which is used to identify deviations from
ideal environmental conditions and enable prompt action. Being physically present to keep track
of the needs is a hardship that can be reduced through the use of remote monitoring. It is possible
to store the data that has been recorded, which will help with the analysis of long-term planning
for environmental control. Energy efficiency optimizes resource allocation by concentrating on the
areas that demand immediate attention. This is accomplished by minimizing energy use during
periods of stability. Using solar panels as an energy source is a one-time investment and promotes
the concept of a green library with sustainable goals.
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Abstract

Libraries are evolving, embracing modernization and digitization to meet user expectations. This
article explores the integration of advanced technologies reshaping library environments, from
sophisticated anti-theft measures and biometric identification to self-checkout kiosks. These
innovations enhance resource protection, streamline entry, and empower users in managing
borrowing. Recognizing the pivotal role of lighting, libraries invest in cutting-edge solutions to
create inviting spaces for reading and research. This comprehensive approach reflects a
commitment to providing a contemporary and user-friendly environment. As libraries transform
into dynamic information hubs, adopting these advancements becomes a strategic move to stay
relevant, catering to tech-savvy users while fostering exploration and learning in the digital age.
Keywords: Libraries, Modernization of Library, Anti-theft measures, Self-checkout kiosks,
Library security systems, Library turnstiles, Global infrastructure, Network environments, Library
automation, Digitization.

Introduction

In an era of tech-driven transformation, libraries are shedding their traditional image to emerge as
dynamic hubs tailored to meet the evolving needs of users. No longer confined by outdated norms,
modern libraries are embracing cutting-edge technologies to redefine user experiences and
operational efficiency. This article explores the integration of advanced solutions, marking a
departure from the ordinary. From sophisticated anti-theft tech to user-friendly self-checkout
kiosks, libraries are not just securing resources but enhancing accessibility and convenience.
Beyond security, lighting takes center stage, creating an inviting space for reading and research.
Modern libraries are investing in state-of-the-art lighting solutions to ensure an atmosphere that is
both secure and visually appealing. As libraries aspire to attain international acclaim, this
commitment to technology integration and facility enhancement becomes pivotal. It's a conscious
effort to catapult our libraries into a realm of global excellence, redefining standards worldwide.
By embracing innovation and reimagining traditions, our libraries are set to transcend boundaries,
offering a transformative global experience. This journey is not just a pursuit of modernity but a
dedicated endeavor to position our libraries at the forefront of innovation, accessibility, and
knowledge dissemination—becoming beacons of inspiration for libraries around the world.

Library Automation

Library automation involves utilizing computers to streamline typical library tasks like cataloging
and circulation. Computers and technology support a library's systems and services throughout the
automation process. This conversion from manual to computerized operations includes transitions
such as moving from card catalogs to Online Public Access Catalogs (OPAC) or shifting from
manual circulation cards to integrated library systems. Automation employs machinery to simplify
work, conserving human effort and time. The primary objective is to liberate librarians and staff,
enabling more effective contributions to knowledge dissemination. In Library Science, automation
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is defined as the technology focused on designing processes and systems to minimize human
intervention in their operation.

The inception of automation dates to the 1960s with the introduction of machine-readable
catalogue records (MARC). Over time, automation has expanded to cover essential activities like
acquisitions, cataloging, authority control, serials control, circulation and inventory, interlibrary
loan, and document delivery. Contemporary developments include the growing importance of
"add-ons" related to the distribution of digital materials, such as link resolvers, portal and
metasearch interfaces, and e-resource management modules provided by external vendors,
indicating a heightened integration with the Web domain.

RFID and its Essential for the Library

RFID, or Radio-Frequency Identification, has two parts: a tag and a reader. The tag encodes
information, and the reader accesses and transmits it. In libraries, RFID tags are passive and
powered by the reader. Libraries use RFID for circulation, security, and automated systems. RFID
improves efficiency, allowing staff to focus on user services. Despite budget constraints, RFID
provides a quick return on investment, protecting the collection and enhancing community value.
It's user-friendly, ensuring a satisfying experience for both staff and users, including children.

RFID now refers to techniques for using RFID tags to track and trace goods both domestically and
globally. RFID is among the several technologies utilized in "auto-ID procedures," which refer to
techniques for mechanically recognizing items. RFID alone isn't a location-tracking technology.
Where readings have been placed, RFID may be used to track tagged things. However, this static
readership is not the same as systems like global positioning system, or GPS, which use a network
of satellites to establish the location of every receiver. The degree to which an RFID application
will fulfil its primary functionality depends on several important factors.

1. Durable

2.Broad Data-Capacity Spectrum

3. Contactless

4. Line-of-sight obstruction

5. Writeable Data

6. Support for Various Tag Readings

Challenges to Implementation RFID Technology in Libraries
1. The Accessibility of resource
2. Worldwide Standards
3. Administration's Commitment
4.choosing a tag and tag reader
5.Data Management

Libraries' Safety and Security: Opportunities and Challenges

Three things make up a library: documents, users, and employees. Providing this triad with a safe
and secure environment is the aim of library security systems. Threats come from both natural and
artificial sources. Among the most well-known security methods include RFID, locks, turnstiles,
safes, demand alarms, security lights, closed circuit TVs, and professional employees. The newest
technology, RFID, is being implemented in several libraries. RFID is widely used because it offers
many benefits, despite some research claiming it poses health risks. A modern library is also a
repository for digital information, which means that digital data must also be protected.
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RFID Security Gate

One essential instrument to stop books from being taken outside of the library is the RFID security
gate. It is possible to connect this intelligent gate system to a variety of gadgets, including People
Counter Sensors, CCTV cameras, and door locks. RFID tags are attached to every library book to
guarantee efficient use. The security gate sounds an alarm and notifies the librarians when a patron
tries to leave the library with a book that is not authorized. The gate further enhances overall
security measures by facilitating the tracking of consumers' in-out entries using HF/UHF tags.

Fig.1 Library RFID Security Gate

Functions of Library RFID Security Gate
1. The RFID Security Gate reads the RFID-tagged objects that customers take with them as they
exit the library.
2.The barrier sounds an alert to stop unwanted removal whenever it detects an unauthorized
book.
3.1t may also use RFID tags to track the entries made by customers.

Highlight Features

1. Security alarm to prevent the exit of unauthorized books.

2.Can be integrated with Webcam.

3.HF, UHF, EM, and Hybrid (RFID and EM) configurations available .
4.UPS support with a minimum backup time of 4 hours.

5. Complete 3D Protection.

6. People Counter Module.

7.Database Integration.

8. Library Management System Integration.

Library Turnstiles

To provide the highest degree of security and entrance control, library access control systems need
physical access control products. Turnstiles at libraries and ADA-accessible gates take admittance
to a new level by serving as physical obstacles to entry and automatically verifying credentials,
such as library cards.
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Types of Turnstiles

Fig.2 Turnstile

=

Fig.3 Using Turnstile at the library photograph.

Remote Access of Library Resources

Remote access to library resources is crucial for flexibility and convenience, allowing users to
access information from any location around the clock. This accessibility caters to diverse
schedules and users globally, fostering collaboration, aiding in emergency preparedness, and
aligning with contemporary learning environments. Ultimately, it enhances the significance and
applicability of library services in our digital era.

Remote Access and Methods

The capacity to access a computer, server, or other device remotely over a network connection is
known as remote access. Users can operate remotely from home or outside the office as long as
they have access to a distant computer or network. The same idea applies to library data, which
may be accessed remotely using a server or cloud login. Twenty years ago, accessing the library
resource was a routine job. Direct (physical) lines, virtual private networks, Microsoft Remote
Desktop Services, and other techniques including wireless networks, DSL (digital subscriber
lines), cable modems, as well as combined service digital networks were used at the time to
accomplish remote access. Other options include URL rewriting proxy, EZ proxy, and proxy
servers. EZ Proxy is still up and running with ongoing services.

Library Usage during Covid-19

The Covid-19 epidemic has had a significant negative effect on Ph.D. candidates and students,
disrupting their studies and making it difficult for them to get resources. Seeing this, libraries are
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now forced to change how they offer services to meet the demands of students throughout the
globe by giving them complete remote access to databases and information resources. Libraries
need to change to become more contemporary organizations that excel in providing remote access
services in response to the present environment. To satisfy the needs of a dynamic, digitally driven
academic environment where accessibility and flexibility are critical, this transition is imperative.
Building a global infrastructure for remote access should be a top priority so that scholars and
students may easily access a multitude of data from any location in the globe. This entails putting
in place cutting-edge digital platforms, databases, and tools that make it easier to find, retrieve,
and use academic information quickly. In order to ensure that students can effortlessly access and
explore the wide range of resources available, modern libraries should make use of technology to
build interfaces that are easy to use. Furthermore, it is imperative to prioritize the provision of
remote assistance and support services, which guarantee consumers receive real-time advice and
assistance regardless of their location.

Working together with publishers, universities, and organizations globally becomes essential to
improving the library's digital resource collection and making ensuring it continues to be relevant
to the various requirements of academics and students throughout the world. This cooperative
endeavor might entail taking part in global consortiums, exchanging resources, and collaborating
on projects that encourage the unrestricted exchange of information across nations. Moreover, it
takes a dedication to ongoing innovation to keep up with changing consumer demands and
technological advancements. In order to modify their services in response to patrons' changing
needs and preferences, libraries should aggressively seek out customer input. Maintaining current
knowledge of cutting-edge technology, such machine learning and artificial intelligence, is
necessary to improve the efficacy and efficiency of remote access services. Essentially, the
conversion of libraries into updated, globally reachable information centers is a necessary reaction
to the difficulties presented by the Covid-19 epidemic. No matter where they are physically
located, libraries may be a vital source of support for students' and researchers' academic
endeavors by emphasizing remote access services and adopting a global viewpoint.

Unlocking Connectivity: The Essentials of Remote Access in Network Environments
1. To put it simply, remote access is the capacity to connect to a computer or server remotely
over a network.
2. Users can work remotely from home or outside the workplace and yet have a link to a remote
computer or system.
3. Virtual Private Networks (VPNs), Wide Area Networks (WANs), and Local Area Networks
(LANSs) may all benefit from remote access.

Types of Remote Access
1. Direct line.
2. Virtual private line.
3. Microsoft Remote Desktop Services.
4. Other methods include Integrated Service Digital Network, Wireless Network, DSL- Digital
Subscriber Line, Cable Modem etc.

Self-Service Kiosks

Transforming conventional library services, a contemporary library kiosk system becomes a
dynamic tool for patrons, facilitating easy book rentals, efficient loan fine payments, and
streamlined book acquisition processes. By replacing paper-based transactions, the kiosk offers a
modern solution for users to effortlessly explore the latest collection additions, manage borrowed
books, and provide feedback on their reading experiences. In educational settings like schools and
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universities, the library kiosk gains added significance. Beyond simplifying transactions, it
actively engages students, hosts a vast repository of resources, and ensures effective inventory
management-a crucial feature for a forward-looking upgrade in today's digital libraries.

|

Fig.4 A Self-Service Kiosk Placed in the Library for the Use of Library Users.

Advantages of Implementing Self-Service Kiosks in Libraries

1.

2.

8.

9.

Efficient Self-Service: Kiosks empower library users to independently handle tasks like
borrowing, returning, and managing their accounts, streamlining library processes.

24/7 Accessibility: Self-service kiosks extend library services beyond regular hours, allowing
patrons to access resources, borrow or return items at their convenience.

. Quick Transactions: Kiosks facilitate swift transactions, enabling patrons to borrow or return

books promptly, especially during busy periods.
Privacy and Autonomy: Kiosks provide a level of privacy and independence for patrons who
prefer to manage routine tasks without staff interaction.

. Multifunctional Capabilities: Kiosks can offer diverse services beyond check-in/check-out,

enhancing the overall functionality of the library.

User-Friendly Interface: Modern kiosks feature user-friendly interfaces, making them
accessible to a broad range of patrons, including those unfamiliar with traditional library
processes.

. Cost-Effective: While there's an initial investment, kiosks can lead to long-term cost savings

by reducing the need for additional staff and optimizing resource management.

Reduced Workload for Staff: Automating routine tasks through kiosks allows library staff to
focus on more complex inquiries, improving overall productivity.

Enhanced Accessibility: Kiosks can be designed with accessibility features, ensuring they
cater to users with diverse needs, including those with disabilities.

10.Data Collection and Analytics: Kiosks collect valuable data on library usage patterns, aiding

libraries in making informed decisions about resource allocation and service improvements
based on user preferences.

Conclusion

In conclusion, the imperative to revolutionize libraries through the integration of advanced
technologies like RFID, biometric gates, remote access, and self-service kiosks cannot be
overstated. These innovations, collectively enhancing operational efficiency and patron services,
represent a crucial step towards aligning libraries with the demands of the modern era. By
incorporating automation, RFID technology, and biometric gates, libraries not only bolster security
and inventory management but also elevate user experiences. The global accessibility facilitated
by remote access meets the diverse needs of a digitally connected audience, while self-service
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kiosks empower patrons with efficient and user-friendly interactions. This transformative journey
positions libraries as dynamic information hubs, fostering exploration, learning, and accessibility
in the digital age. Moreover, it is a strategic imperative to propel our libraries into visionary and
international-level developments, ensuring they stand at the forefront of innovation, knowledge
dissemination, and community engagement on a global scale. Embracing these technologies is not
just about modernization; it is about realizing a vision where our libraries become beacons of
inspiration and excellence in the international library landscape.
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Abstract

Technology is quickly developing these days. Technology is an integral part of any organisation
and our daily lives. The education sector benefits from information and communication
technology since it facilitates efficient knowledge management procedures and applications. The
use of ICT in knowledge management (KM) has highlighted the urgent need for new approaches,
instruments, and strategies in the creation of knowledge processes, knowledge technologies, and
KM systems frameworks to support efficient knowledge management and better service delivery in
higher education. Institutions of higher learning in Nigeria that want to thrive in KM must make
an effort to successfully connect KM initiatives and procedures with their dynamic demands to
achieve their objectives. To ensure that ICT is successfully used in knowledge management,
addressing these issues requires a new conceptual framework and an expanded research agenda.
Researchers in the fields of technology, education, and knowledge management may find value in
the findings. The purpose of this study is to examine the role of ICT in higher education's
knowledge dissemination and utilisation processes.

Keywords: ICT, Knowledge Management, Higher Institutions, Library, Knowledge Sharing

Introduction

Information comes from data, just as knowledge comes from information. The majority of the
labour must be done by humans if information is to become knowledge(Davenport & Prusak,
1998). To create long-term competitive advantages, higher education institutions must correctly
manage knowledge, which has emerged as the most precious resource for all organisations in the
twenty-first century(Guzman, Jey Howard Escorcia Zuluaga-ortiz et al., 2022), (Prajapati et al.,
2014). Globally, the information revolution that began in the late 20th century has caused human
civilization to move from an industrial to a technologically advanced stage of development
(Davenport & Prusak, 1998), (Education et al., 2022), (Guzman, Jey Howard Escorcia Zuluaga-
ortiz et al., 2022), (Lynch et al., 2021). The phrase "information and communication technology"
(ICT) refers to a broad range of communication devices and applications, including satellite
systems, computers, radios, televisions, cell phones, and network hardware and software. It also
covers services like remote learning and video conferencing. Computers, digital television, email,
robots, and other devices that store, retrieve, alter, transmit, or receive information electronically
are all considered ICT in general Sulisworo is cited in (Dewah & Sibanda, 2022), (Dallah & Odeh,
2022).

ICTs are used by higher education institutions for a range of instructional activities, such as
research and teamwork, material access, information preservation, and content distribution. ICT is
required for this purpose to efficiently support and manage knowledge as well as promote
knowledge sharing, especially among lecturers(Dewah & Sibanda, 2022), (Ohemeng et al., 2015),
and (Yigzaw, Samuel T Jormanainen, Ilkka Tukiainen, 2019). Information with direction or
information that facilitates action and decision-making is referred to as knowledge. Information is
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data in context; knowledge is information that enables action; and data are just the raw facts
without any context. Therefore, one definition of knowledge is having reasonable beliefs about the
connections between ideas that are pertinent to a given field (Ohemeng et al., 2015). Through the
identification, organisation, and storage of knowledge resources as well as their dissemination to
the community, knowledge management (KM) is also intended to assist higher education
institutions in ensuring the sustainability of their institutions [5]. The three main components of
knowledge management (KM) are people, processes, and technologies. Technology plays a major
role in enhancing the development and integration of knowledge, while procedures optimise
organisational design and workflow. People are the primary source of knowledge and interaction
in the echo system (Yigzaw, Samuel T Jormanainen, Ilkka Tukiainen, 2019), (Ohemeng et al.,
2015). As a result, educational institutions need to look for creative ways to gather, distribute, and
exchange knowledge, as well as learn how to use that knowledge to make wise decisions. By
doing this, learning results for students will improve (Zeb, 2022).

Information and Communication Technology (ICT)

In this review article, "ICT" refers to the internet and computers that are used to manage and share
information for educational purposes (Mikre, 2011), (Chen et al, 2015). ICTs are radically
altering society. They have an impact on every facet of life. At educational institutions, the effects
are becoming more noticeable (Mikre, 2011). It is a technology that facilitates information-related
activities. Data collection, processing, storing, and presenting are some examples of these tasks.
These operations increasingly entail cooperation and communication (Gokhe, 2020), (Sataloff et
al., 2004), (Bhattacharjee & Deb, 2016). Thinking about all the ways that digital technology is
already being used to support individuals, companies, and organisations in using information is an
excellent way to approach ICT. It refers to any device that can electronically store, retrieve, alter,
transmit, or receive data in a digital format. Robots, email, digital television, personal computers,
etc. are a few examples (Akinbode, 2008), (Bhattacharjee & Deb, 2016).

Knowledge Management (KM)

The term "knowledge management" and its notion originated in 1990. It is as simple as organising
the knowledge and information of an organisation comprehensively (Davenport & Prusak, 1998).
The process of gathering, disseminating, and efficiently utilising knowledge is known as
knowledge management (Prajapati et al., 2014), (Omona & Lubega, 2014), and (Yigzaw, Samuel
T Jormanainen, Ilkka Tukiainen, 2019). To support strategic objectives, it also refers to the
process of recognising, producing, conveying, interacting with others, measuring, and enhancing
knowledge (Prajapati et al., 2014), (Ohemeng et al., 2015).

One of the most important resources in any higher education setting is knowledge. An
organization's knowledge is the foundation of its personality and uniqueness. Thus, knowledge
management is essential to enhancing an organization's skills and giving it a competitive edge.
The approach of providing the appropriate knowledge to the appropriate people at the appropriate
time in a way that makes it easier for people to share and use information in a way that improves
organisational efficiency by making use of available resources is known as knowledge
management (Girard & Girard, cited in (Dallah & Odeh, 2022), (Lynch et al., 2021).

Why Manage Knowledge?

The amount of data transmitted to an average individual over a year has been calculated by
scientists, and it is equal to the world's population reading 174 newspapers every day in
Derbyshire, cited in (Prajapati et al., 2014). The following three factors highlight the significance
of effectively managing knowledge for an organization's success: (Prajapati et al., 2014), (Kridan,
A.B. Goulding, 1994).
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1. Promotes innovation and cultural transformation
2.Establishes learning as a regular in organisations
3. Aids in decision-making

Knowledge Management Processes

The art of knowledge management involves turning data and intellectual resources into something
valuable while also satisfying tactical and strategic needs. Organizations can maximise the use of
their knowledge resources with the help of knowledge management systems (KMS) (Jumba,
2020), (Omona & Lubega, 2014), (Kridan, A.B. Goulding, 1994). To improve learning and
performance in organisations, it can also be defined as a set of instruments, procedures, and
practices for producing, obtaining, capturing, disseminating, and utilising information, wherever it
may be found. These procedures include maintaining, preserving, appreciating, and disseminating
the information, as well as producing, capturing, and using it to improve organisational
performance (Ohemeng et al., 2015), (Lynch et al., 2021), (Yigzaw, Samuel T Jormanainen, Ilkka
Tukiainen, 2019).

ICT and Knowledge Management in Higher Institutions in Nigeria

ICT can improve the knowledge content of services and goods and help or impede the processes of
acquiring, disseminating, applying, and retaining knowledge (Dallah & Odeh, 2022), (Omona &
Lubega, 2014), (Yigzaw, Samuel T Jormanainen, Ilkka Tukiainen, 2019). Understanding the
important role that ICT plays in knowledge management is a given. An organisation can use
knowledge management to identify, produce, represent, distribute, and facilitate the adoption of
insights and experiences that make up knowledge, whether those insights and experiences are
embodied in persons or are integrated into organisational procedures or practices (Evaluation &
Division, 2022). Higher education institutions are entities tasked with accomplishing educational
goals, including the sharing of knowledge among students, between students and teachers, and
between students and books or other resources. Therefore, the difficulty faced by higher education
institutions is how to generate, preserve, and distribute knowledge and information among
members of the organisation (Ohemeng et al., 2015), (Jumba, 2020).

By sharing important organisational insights, cutting down on unnecessary work, avoiding
reinventing the wheel altogether, shortening the on boarding process for new hires, retaining
intellectual capital as staff leave, and adjusting to shifting markets and environments, knowledge
management (KM) initiatives can benefit both individuals and groups (Evaluation & Division,
2022), [11]. It is impossible to overstate the potential of ICT to support knowledge management
procedures in education efficiently and effectively (Ohemeng et al., 2015).

ICT and Knowledge Management for Collaborative Learning

Higher education can benefit greatly from collaborative technologies and knowledge management
(KM), but due to a lack of well-researched techniques, many organisations have not yet embraced
these technologies systematically and strategically. In today's knowledge-driven society,
relationships between people and organisations form the foundation of complex, dynamic
exchanges that generate both concrete and intangible value through collaboration. Collaborations
necessitate the ability to harness the collective knowledge of numerous people, which can only be
accomplished via ongoing research, rather than just publishing, displaying, or aggregating
information (Omona & Lubega, 2014), (Chen et al., 2015).

Roles of ICT in Knowledge Management
Today's "Knowledge Economic Era" is a result of the convergence of information and
communication technologies with globalisation. In the modern world, knowledge management is
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seen as a critical component of any organization's success (Prajapati ef al., 2014). ICT has made
tremendous strides that have opened up new possibilities for it to contribute significantly to
addressing the current issues surrounding information sharing, exchange, and dissemination in
higher education (Chen et al., 2015), (Jumba, 2020). ICT is frequently utilised in knowledge
management programmes to transfer knowledge among staff members and notify clients of the
most recent advancements and breakthroughs in the corporate world. Additionally, ICT makes it
easier to gather organisational knowledge, gives access to knowledge that can be retrieved, and
improves teamwork for the development and sharing of knowledge (Davenport & Prusak, 1998),
(Prajapati er al., 2014). ICTs are a technology that makes it easier for managers to communicate
information and expertise. ICTs thus play a larger part in knowledge management projects. ICT
has made it more necessary for businesses to create new frameworks, procedures, tools, and
techniques, as well as new rules and procedures, to establish technologies and processes that will
support knowledge management (Prajapati et al., 2014), (Ohemeng et al., 2015).

Conclusion

Serious consideration should be given to the use of ICT in knowledge management if higher
education institutions in Nigeria are to profit from both explicit and tacit knowledge for the
accomplishment of their educational goals. If efforts are made towards effective management of
institutional knowledge, the current procedures that could result in students' achievement declining
upon changing subject teachers or administrators could become obsolete. An appropriate first step
would be to construct information repositories. There is an urgent need to shift focus from
providing computers to colleges and individuals in the educational sector to building high-quality
network and Internet infrastructures for the nation's higher education institutions. The efficient use
of the few computers available to the study participants is being impacted by the lack of this
crucial infrastructure.

Recommendations

1.1t is advised that the many stakeholders in higher education make the diffusion of ICT
applications in knowledge management a priority, given the low degree of access to ICT
facilities among instructors, students, and administrative staff.

2.The government ought to implement information and communication technology (ICT)-
driven knowledge management systems, which present notable benefits over unofficial
networks in facilitating the exchange of novel insights between educators and administrators.

3.The lack of intentional knowledge management plans and strategies also necessitates
institutional capacity building to create a distinct understanding of knowledge management
procedures using a participative method to guarantee staff adoption.

4. The most important resource available to modern higher education institutions is most likely a
steady supply of electricity and Internet connectivity.

5.To enable efficient knowledge management in educational institutions, the Nigerian
government ought to set up a computer lab for instructors, learners, and administrators. Their
ability and enthusiasm to use ICT in their field of work would also be enhanced by regular
training and seminars.
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Abstract

The present study highlights the approaches that encourage open access and the challenges
librarians encounter when working towards this goal. It was said that it is essential to devise a
marketing or promotional strategy to extend open access in libraries. Electronic media changed
the academic libraries’ role, and now they recognize that research tools are growing in tandem
with technology. The present study highlights the approaches that encourage open access and the
challenges librarians encounter when working towards this goal. It was said that it is essential to
devise a marketing or promotional strategy to extend open access in libraries. This study seeks to
identify the techniques used to promote these resources and the obstacles that prevent their
promotion. The study found that open-access resources are significant for academic purposes;
librarians need to take the lead and introduce users to them.

Keywords: Academic libraries, open access, marketing strategy, scholarly publication,
information literacy, research support.

Introduction

In this digital age, the library serves as a medium for the dissemination of scholarly work;
innovative inclusion platforms and operating models facilitate access to literary work. It is difficult
for academic libraries to meet the demands of their users within their limited budgets as resource
prices rise on a daily basis. This challenge encourages libraries to use open source resources. The
evolution of open access begins in 1990 as a replacement for traditional publishing models.
Access to available resources is being increased by the availability of internet services in this
decade. Technological advancements have had a tremendous impact on libraries, and academic
libraries are now acting as intermediaries in research work. Open access to research is very
important; it has a wide range of consequences for the academic community. Open access is
critical for expanding access to knowledge, promoting cooperation, and advancing research in an
ethical, transparent, and efficient manner. It adheres to openness and inclusivity ideals, making
scholarly communication equal and influential. It upholds the values of inclusivity and openness,
increasing the equality and impact of scholarly communication. With the growth of open access
resources and discovery services, academic libraries face competition, and as a result, academic
libraries provide scholarly documentation through open access and institutional repositories.
(Burns 2014). By incorporating open-access concepts into traditional librarian roles, academic
libraries can improve their services. (Cryer 2013). Academic librarians can help researchers by
providing access to resources and tools as well as scholarly publishing. (Zhao 2014). Since there is
a vast amount of educational content available in open access today, it is the responsibility of
librarians to make users aware of these resources or introduce them to other kinds of open-access
content. Creating a marketing or promotional plan for expanding open access in libraries is crucial.
The article discusses the strategies for supporting open access and the obstacles faced by librarians
in this endeavour.
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Literature Review

Anunobi (2017) examines the importance of promoting open-access materials and concludes that
the library must take the initiative in this area as an essential partner and user of OAR. Arendt
(2009) this article investigates Utah residents' perceptions of Open Courseware (OCW) incentives
and disincentives and how they fit into Rogers' theoretical framework of perceived innovation
qualities (1983).The authors recommend that schools aim to convert select OCW users into paid
degree-granting courses and launch a marketing campaign to boost OCW awareness. Furthermore,
OCW websites should make their content available to recommendation engines like ccLearn
Discovered, OCW Finder, and OER Recommender and link to one or more websites. Christoforou
and Georgiadou (2022). This study underlines the benefits of OER and emphasizes OER
awareness. The paper indicates the need to know OER. It was established that educators,
university administrators, and librarians could increase user awareness of OER by informing them
of its advantages.

Dill (2008) this article presents the findings of a national study of academic librarians' opinions
about open access principles and related activities conducted during the summer of 2006. While
attitudes were generally positive, there were disparities in support levels based on respondents' job
descriptions and financing for open-access initiatives. Librarians are more comfortable with
occupations that translate conventional commitments, like education, to an open-access situation.
Fallon (2020) the study focuses on the financial analysis and best practices for marketing to the
stakeholders of the College of Staten Island (CSI) library, which could be used for its open
educational resources (OER) and patron-driven acquisition (PDA) programs. The research
examines how economic analysis outcomes might be utilized to campaign for funding, help people
make good decisions about resources, and promote different projects in an academic library.

Fernandez (2011) in the context of an evolving literary publishing scene, the broader
consequences of sponsoring open Access are examined. This report will particularly interest
Canadian academic libraries exploring funding alternatives for open-access publishing. Frisen,
2009 this study demonstrates the results of an unofficial survey of active and inactive collections
of online educational resources, with a focus on data about how long a group has been around and
what its project characteristics are. It is said that pointing out these benefits gives institutions a
chance to link OER projects to their most important goals. This feature of OERs may bring about
the significant changes in practice and culture that supporters of both learning objects and OERs
have been hoping for a long time. Hatzipanago & Gregson's (2015) this study examines the role of
Open Access (in licensing, publishing, and sharing research data) and Open. This case study
examines existing Open Access practices; the research studies the difficulties of employing OER
and their consequences. This study aims to create awareness and identify the essential procedures
to improve academic institutions' utilization of open-access resources.

Jain (2012) this report evaluates the attempts of academic libraries to promote open Access. It will
also examine the hurdles and challenges associated with open Access, focusing on developing
nations. The first step would be to comprehend the concept of Open Access. Kakai & et al., (2018)
Given that repositories were offered as one of the pathways to Open Access (OA), the objective of
this study was to determine the progress universities in East Africa had made in establishing
institutional repositories (IRs), the obstacles in delivering OA, and the strategies for moving
forward. Mwinyimbegu (2018) this study investigated the role of librarians in open educational
resources.The research sought to ascertain librarians' state of OER awareness and the role of
libraries and librarians in OER. The survey also identified the challenges librarians encounter in
improving Access to and adoption of OER.
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Nkuybwatsi (2018) The study could help fund groups, teachers, and institutions that want to
support or get involved in the creation, adaptation, and use of open educational resources (OER) to
help open up higher education.

Sutton and Fruin (2016). This essay addressed the first issue by examining the findings of a survey
of fifty-one universities in North America that had adopted open access policies. This study
establishes the base for future analysis of the impact of these policies by recording the policy
creation and promotion experiences of many institutions. While the academic library community
appears to regard open access rules as a "positive thing," there is an urgent need to measure
institutional policies' substantial impact to determine their genuine value.

Statement of the Problem

Open access (OA) is a more contemporary method of scientific publication; many OA journals
adhere to strict publishing standards, follow established peer-review practices, and make scholarly
work available to everyone. A lot of information is made available to readers thanks to open-
access resources, making it crucial for academic librarians to educate their users about these
resources. The study aimed to identify the marketing tactics used by academic libraries to improve
user access to and discovery of open-access resources. It aimed to identify the open access
resource model supported by Mumbai's management institution libraries, ascertain the librarians'
opinion of how faculty in Mumbai's management libraries use open access resources, determine
the promotion tactics used by the librarians to improve access and discovery of open access
resources, and ascertain the barriers to such promotion.

Objectives of the Study
1. Determine the open access promotion strategy in libraries
2.Recognizing the Obstacles to Promoting OA
3.To learn about a librarian's appearance in open access.

Methods

The survey method is used to collect data for the study, which employs the qualitative research
method. The study employed an exploratory data analysis method. The study's focus is on
management institutes in the Mumbai metropolitan area. Choose the top 50 management libraries
for the research. The data was gathered from library professionals only. The target population is
50 people, and 39 people responded.

Data Analysis and Interpretation
Total 39(78%) responses received, collected data was analysed by gender wise, and there was 17
(43.58%) female and 22 (56.41%) male respondents respond the survey.

mNo

mYes

Fig.1 Gender

Chart 1 indicates that 21 (54%) librarians build an open access repository in their library, while 18
(46%) do not, indicating that some librarians still do not recognize the significance of OA or do
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not take appropriate steps in this direction. It shows that there is need to take initiate to create open
access repository.

To determine whether librarians encourage their users to use open access, 20 (51.28%) say no,
while 19 (48.71%) say yes. It indicates in chart 2.

Total

= Mo

- Yes

Fig.2 Encourage to Use OA

The percentage of encouraging users is low; hence, the study recommends that librarians take the
initiative to encourage users to use OA resources.

Total

20.2

20
19.8
19.6
19.4
19.2 mTotsl
13
18.8
18.6
18.4
Mo Yes

Fig.3 Library Platform for Open Access

Chart 3 indicate that, 20 (21.28) librarians build separate OA platforms at the library, while 19 do
not.

Chart 4 depicts the practices adopted for promoting open access; these are multiple-choice
question from which respondents may choose more than one answer. 11 responses (28.20%)
preferred Faculty Education on the Benefits of OAR. Seven (17.94%) respondents chose Integrate
OAR into Current Awareness services and Suggested open access when obtaining information
resources. 14 (35.89%) choose Embedded librarians to advocate for using OARs. 15 respondents
(38.46%) favour introducing OAR at library orientations. 21 respondents (53.84%) indicated that
they celebrate Open Access Week, while 11 (28.20%) indicated hosting workshops on copyright
concerns and digital scholarship. 15 (38.46%) of respondents select Indexing & Abstracting
services. 21 (53.84%) opt for networking.
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Fig.4 Practices Adopted for the Promotion of Open Access

Chart 4 depicts the difficulties in promoting open access. 19 (48.7%) agreed that OA's concepts
and strategies need to be clarified. 20 (51.28%) claim Uncertainty About Varieties of OA, 19
(48.7%) say Overabundance of Resources, and 23 (58.97%) mention Lack of Knowledge and
Skills. 19 (48.71%) individuals agreed that there was Confusion between the procedure and the
outcome, 13 (33.33%) acknowledged that the resources were insufficient for in-depth analysis,
and 21 (53.84%) cited overall organizational obstacles.
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Fig.5 Challenges in Promotion of Open access

Findings and Suggestions

The research found that open-access resources are still in the early stages in management libraries
in the Mumbai metropolitan area. It suggests that librarians start open-access initiatives such as
creating open-access repositories and developing a different open-access library platform.
Libraries have made significant contributions to the open-access movement. Libraries introduced
open-access journals to their users by providing indexing services while also serving the
international community by delivering preferred proper and efficient scholarly communication—
librarians play an essential role in the establishment and management of repositories. Librarians
confront various obstacles whenever it comes to open-access resources. Faculty and research
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scholars are unfamiliar with open-access resources and must be guided in their use. Faculty
participation and the issue of quality are also significant challenges for librarians; librarians must
work with faculty to evaluate content for research quality. Academic libraries face the challenge of
information overload, making it difficult to provide accurate information to appropriate users.
Academic libraries are now involved in challenging activities that help people analyse, identify,
and meet their information needs. Open-access resources help them meet their users' needs.

Conclusion

Library professionals mostly facilitate promotion of open access resources. Therefore, they are
able to satisfy their patrons and supply the necessary information within their budget, despite the
economic difficulties facing libraries. The expansion of open access resources is crucial for the
advancement of research. The library should collaborate in order for their institute's research to
gain from open access materials. By implementing an information marketing strategy, libraries can
promote open access resources in their libraries, thereby redefining the collection and services of
the library. Due to the internet's easy access, open-access resources are well liked by readers
compared to the past few years. Skilled librarians are the primary promoters of open resources.
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Abstract

This study presents a comparative analysis of two prominent open-source library management
software solutions, Koha and Evergreen. The focus is on evaluating their features, functionalities,
and performance to assist libraries in making informed decisions regarding the implementation of
a suitable system. The study employs a comprehensive approach, considering aspects such as user
interface, customization options, scalability, and community support. The findings aim to provide
librarians, administrators, and decision-makers with valuable insights into the strengths and
weaknesses of Koha and Evergreen, aiding them in selecting the most suitable solution for their
specific needs. By comparing these open-source platforms, this study contributes to the existing
knowledge base on library management systems and supports the continuous improvement of
open-source software in the library domain.

Keywords: Open Source Software, Library Management Software, KOHA, Evergreen

Introduction

In the rapidly evolving landscape of library management, the adoption of open-source solutions
has emerged as a transformative paradigm, offering libraries cost-effective, customizable, and
community-driven alternatives to proprietary systems. At the forefront of this movement stand
Koha and Evergreen, two prominent open-source library management software platforms. This
study endeavors to present a nuanced exploration and comparison of these systems, aiming to
furnish librarians, administrators, and decision-makers with insights crucial for informed decision-
making. The modern library ecosystem is characterized by an increasing demand for digital
services, dynamic cataloging, and seamless user experiences. Koha and Evergreen have garnered
widespread attention for their capacity to address these challenges, each bringing its own set of
features and functionalities to the table. However, the choice between these systems necessitates a
comprehensive understanding of their respective strengths, weaknesses, and suitability for diverse
library environments.

The motivation behind this study lies in the recognition of the pivotal role that library management
systems play in shaping the efficiency and effectiveness of library operations. By conducting a
comparative analysis of Koha and Evergreen, this research aims to shed light on critical aspects
such as user interface design, customization options, scalability, and community support. These
factors, among others, form the basis for evaluating the overall performance and compatibility of
these open-source solutions with the diverse needs of libraries.As open-source solutions gain
traction in the library domain, the need for a thorough examination of available options becomes
paramount. This study is positioned as a timely and relevant contribution to the discourse
surrounding open-source library management systems. It is anticipated that the findings will not
only aid libraries in the selection process but also contribute valuable insights to the broader
community involved in the development and enhancement of open-source software for libraries.
Through this exploration, the study endeavors to facilitate a more informed and strategic approach
to adopting open-source library management systems, ensuring that libraries are well-equipped to
navigate the evolving landscape of information management.
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Objectives of this Study
The primary objectives of this study are as follows.
1. To assess the features and functionalities of KOHA and Evergreen.
2.To analyze the user interface and customization options of both systems.
3.To evaluate the scalability and performance of KOHA and Evergreen.
4.To examine the level of community support and development activities for each platform.

Overview of the Study

This comparative study delves into the realm of open-source library management software,
focusing on the widely-used platforms Koha and Evergreen. The overarching objective is to
provide libraries and information professionals with a comprehensive understanding of these
systems, aiding in informed decision-making regarding the adoption of open-source solutions.The
study embraces a holistic approach, addressing key dimensions crucial to the effective functioning
of library management software. System architecture, database structure, user interface design,
customization options, scalability, and community engagement are among the pivotal aspects
explored. Through a structured framework, the research seeks to illuminate the unique features,
strengths, and weaknesses of both Koha and Evergreen.The methodology involves a thorough
literature review, incorporating insights from academic studies, articles, and documentation related
to open-source library management systems. Additionally, the study employs hands-on
exploration and testing of Koha and Evergreen to provide practical insights into their
functionalities. Collaboration with library professionals and users contributes real-world
perspectives, enhancing the study’s applicability.

As libraries increasingly turn to open-source solutions to meet their diverse needs, understanding
the nuances of Koha and Evergreen becomes imperative. This study aims to bridge existing
knowledge gaps and empower libraries in making informed decisions regarding the
implementation of a robust and tailored library management system. Ultimately, the research
strives to contribute to the ongoing improvement and advancement of open-source software in the
dynamic landscape of library and information management.

Literature Review

Marshall Breeding (2021) highlights evolving trends in library technology, providing context for
the relevance of open-source solutions in the contemporary library landscape. Pymm and Jolly’s
book (2013) and the chapter by Raju and Usha (2018) offer detailed insights into Koha, focusing
on its features and practical implementation. Byrum’s framework (2016) for evaluating open-
source library systems guides the criteria used in this comparative study. The articles by the
Library and Information Technology Association (2014) Spohn and Daugherty (2017)along with
Gallagher’s exploration of Evergreen’s architecture and capabilities (2012), contribute to the
understanding of open-source solutions. Coyle and D’Ignazio (2009) and Tennant (2009) lay the
groundwork for the landscape of library management systems, emphasizing the significance of
open-source solutions. Together, this literature sets the stage for a comprehensive and informed
comparative study of Koha and Evergreen in the context of open-source library management
software.

Open Source Library Management Software with Reference to Koha and Evergreen

KOHA

Koha is an open-source integrated library system (ILS) renowned for its flexibility and extensive
feature set. Developed in 1999 by the Horowhenua Library Trust in New Zealand, Koha has
gained global popularity for its user-friendly interface and adaptability to various library sizes and
types. One of its distinguishing features is its web-based architecture, allowing users to access the
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system from any device with an internet connection. Koha supports a range of library functions,
including cataloging, circulation, acquisitions, and patron management. Its robust community-
driven development model ensures regular updates, and its active user community contributes to
ongoing enhancements. Koha’s open-source nature empowers libraries to customize the system to
meet their unique requirements, making it a widely embraced solution for modern library
management.

3 O stwesmeudson e .
Akoha
K - Circulation @Sﬂiﬂs
e 2 ﬁ Pations i Acquisitions
(]

0\ Advanced search e' Reports

Whar's hga? ; ri Lists ! Koha adminsstratssn
Cataloging Tools
A ] /
GO Aethorities ':,"13;3?1:??1

Fig.1 Open Source Library Management Software KOHA

Features in KOHA
Koha is a widely used open-source integrated library system (ILS) that provides a range of
features for managing library collections and services. As of my last knowledge update in January
2022, here is a list of some key features in Koha.
1. Cataloging

a. MARC21 and UNIMARC support

b. Import and export of bibliographic records

c. Authority control

2. Acquisitions
a. Purchase suggestions
b. Vendor management
c. Budget management
d. Order creation and management

3. Circulation
a. Check in/check out
b. Holds and reservations
c. Renewals
d.Fines and fees management

4. Patron Management
a. Member registration and profiles
b. Circulation history
c. Holds and requests management for patrons
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5. Serials Management
a. Subscription management
b. Serials control

6. OPAC (Online Public Access Catalog)
a. Web-based catalog for users
b. Search and browse functionality
c¢. Account management for patrons

7. Reporting and Statistics
a. Customizable reports
b. Statistical analysis tools

8. Inter-Library Loan (ILL)
a. Request and manage inter-library loans

9. Multilingual Support
a. Interface available in multiple languages

10.System Administration
a. User roles and permissions
b. System configuration settings

11.Integration
a. Integration with RFID technology
b. Integration with various payment gateways
c. Integration with external systems and databases

12.Accessibility
a. ADA (Americans with Disabilities Act) compliance for accessibility

13. Customization
a. Theming and branding options
b. Customizable templates

14.Security
a. User authentication and authorization
b. Data encryption

Evergreen

Evergreen, initiated by the Georgia Public Library Service in 2006, is another powerful open-
source library management system designed for consortium use. Built on a robust platform,
Evergreen excels in handling large collections and interlibrary cooperation. Its architecture
supports shared catalogs and resource sharing across multiple libraries, making it an ideal choice
for consortia and library networks. Evergreen offers a range of features such as cataloging,
circulation, and acquisitions, and its design emphasizes scalability and reliability. The system's
strength lies in its ability to efficiently manage complex, multi-branch library systems. Evergreen's
collaborative development approach ensures continuous improvement, and its commitment to
open standards fosters interoperability within the library community. As an open-source solution,
Evergreen provides libraries with the freedom to tailor the system to their specific needs,
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enhancing its appeal for organizations seeking adaptable and scalable library management
solutions.

A Seach v Circulaion~ Cataloging ~  Acquisitions ~  Booking ~  Administration ~ admin @ CONS-New =

~
EVER'é(((GREEN

Circulation and Patrons Item Search and Administration
Cataloging
Q . search for. ‘ Search Catalog ‘J o
Check In ltems o B workst
Q I Record Buckets ‘f’
L
C Search For Patron By Name L) ~ ﬁ Reports
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Fig.2 Open Source Library Management Software Evergreen

Features in Evergreen

Evergreen is another open-source integrated library system (ILS) that is known for its scalability
and flexibility. As of my last knowledge update in January 2022, here is a list of some key features
in Evergreen.

1. Cataloging
a. MARC?21 support
b. Import and export of bibliographic records
c. Authority control

2. Acquisitions
a. Purchase suggestions
b. Vendor management
c. Budget management
d. Order creation and management

3. Circulation
a. Check in/check out
b. Holds and reservations
c. Renewals
d.Fines and fees management

4. Patron Management
a. Member registration and profiles
b. Circulation history
c. Holds and requests management for patrons

5. Serials Management

a. Subscription management
b. Serials control
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6. OPAC (Online Public Access Catalog)
a. Web-based catalog for users
b. Search and browse functionality
¢. Account management for patrons

7. Reporting and Statistics
a. Customizable reports
b. Statistical analysis tools

8. Inter-Library Loan (ILL)
a. Request and manage inter-library loans

9. Multilingual Support
a. Interface available in multiple languages

10. System Administration
a. User roles and permissions
b. System configuration settings

11.Integration
a. Integration with RFID technology
b. Integration with various payment gateways
c. Integration with external systems and databases

12. Accessibility
a. ADA (Americans with Disabilities Act) compliance for accessibility

13. Customization
a. Theming and branding options
b. Customizable templates

14. Security
a. User authentication and authorization
b. Data encryption

Discussion

Koha and Evergreen are both robust open-source library management systems designed to
streamline and automate various aspects of library operations. Koha, with its modular architecture,
offers a comprehensive suite of features, including cataloging, acquisitions, circulation, and patron
management. It emphasizes flexibility and customization, providing libraries with the ability to
tailor the system to their specific needs. On the other hand, Evergreen is known for its scalability,
making it suitable for large library consortia. It shares many core features with Koha, including
cataloging, circulation, and acquisitions, and is renowned for its efficient handling of inter-library
loans.

Libraries often choose between Koha and Evergreen based on factors such as their specific
requirements, preferences for customization, and the size and complexity of their library networks.
Both systems contribute significantly to the open-source library management community, offering
viable alternatives to proprietary solutions.
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Conclusion

In the dynamic landscape of library management, the comparative study of Koha and Evergreen
has provided valuable insights into two prominent open-source solutions, each contributing
distinct strengths to the realm of library automation. Koha, with its inception in 1999, has
established itself as a versatile and user-friendly system, appealing to a diverse range of libraries.
Its web-based architecture, active community support, and customizable features make it a
compelling choice for institutions seeking flexibility and adaptability in their library operations.
On the other hand, Evergreen, emerging in 2006, has demonstrated its prowess in handling large,
consortia-based library networks. Its focus on scalability and resource sharing sets it apart, making
it particularly suitable for organizations with complex multi-branch structures. Evergreen's
commitment to open standards and collaborative development underscores its dedication to
interoperability and continuous improvement. The comparative analysis encompassed various
dimensions, including system architecture, database structure, user interface design, customization
options, scalability, and community support. Each system exhibited unique strengths and
considerations, catering to different library contexts and requirements. The choice between Koha
and Evergreen ultimately depends on the specific needs, size, and nature of the library or
consortium. As libraries evolve to meet the challenges of the digital age, the open-source nature of
both Koha and Evergreen positions them as sustainable and cost-effective solutions. The vibrant
communities surrounding these systems ensure ongoing development and support, fostering
innovation in library technology. The comparative study contributes to the broader understanding
of open-source library management software, providing librarians, administrators, and decision-
makers with nuanced insights. Libraries must carefully weigh the features, scalability, and
community support of Koha and Evergreen to align with their unique goals. The continuous
development and commitment to open standards from both systems reflect the resilience and
adaptability required to meet the evolving needs of modern libraries.
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Abstract

This research explores the implementation of the Senayan Library Management System (SLIMS)
in Kongu SRV International School Library. SLIMS, open-source library management software,
offers features like Online Public Access Catalog, digital content support, and comprehensive
bibliographic database management. The paper details SLIMS' installation process, system
requirements, and functionalities, illustrated with screenshots. The outcomes highlight enhanced
control over library operations, improved accessibility through OPAC, and the consolidation of
collections in a single database. The study emphasizes SLIMS' transformative impact on library
efficiency and resource management.

Keywords: Library Automation, Senayan Library Management System (SLIMS), OpenSource
Software, School Libraries, Digital Content Management, and Kongu SRV International School.

Introduction

Automation is becoming inevitable in every industry, including medium-scale and school libraries.
Library automation is the process of employing application software in the library for data entry,
circulation of books, maintenance of records in MARC format, serial control, stock verification,
and other functions. School libraries can automate their library operations by transforming
conventional tasks with the help of open-source software. Senayan Library Management System
(SLIMS) is open source integrated library management software originally developed in Indonesia
with a variety of developers from the different parts of the world. The software was awarded in the
category of Open Source by Indonesian ICT Award -2009. Since SLiMS is developed based on
Unicode and also it was very good built-in feature. The SLiMS bullion 9 is the last upgraded
version. Also it is available in portable format, which can have records of 1000 books.

About KSRV School Library

The Kongu SRV International School was started at Salem on 3rd June 2020. Currently school has
47 teachers and 556 students. The special interest shown by the school management and librarian
of KSRVIS, the library has achieved very good response among students. Kongu SRV
International school library has been established in the year 2020 and currently it has over 2700
books. The library book has been classified recently with DDC. Accordingly the study has taken
up to automate the library operations.

Salient Features of SLIMS
The various features of SLIMS (Senayan Library Management System), a comprehensive library
management system, will make it easier and faster for librarians and libraries to perform their
tasks. Here are a few features that SLIMS offers.
1. Online Public Access Catalog (OPAC) with thumbnail document image support (for images
of book covers), Simple Search and Advanced Search mode
2. Digital contents/files (PDF, DOC, RTF, XLS, PPT, Video, Audio, etc.): attachment in each
bibliographic record is supported
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Documents record detail in MODS (Metadata Object Description Schema) XML format
Documents record detail in JSON-LD format with schema.org
RSS (Really Simple Syndication) XML format for OPAC
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting) in Dublin Core
format for metadata harvesting purposes
7. Bibliographic/catalog database management with book cover image support
8. Union Catalog creation with Union Catalog Server
9. Serial publication control
10.Federated search engine creation with Nayanes
11.Document items (book copies) management with barcode support
12.Master Files management to manages document referential data such as GMD, Collection
Types, Publishers, Authors, Locations, Authors and Suppliers
13.Circulation support with following sub-features :
a. Loan and Return transactions
b. Collections reservations
¢. Quick returns
d. Configurable and flexible Loan Rules
e. Membership management
f. Stocktaking module to help Stocktaking process in the library
g.Reporting and Statistics
14.System modules with the following sub-features :
a. Global system configuration
b. Modules management
c. Application Users and Groups management
d. Holiday settings
e. Barcodes generator utility
f. Database backup utility
15.Responsive user interface
16.3rd party bibliographic records indexing support with Sphinx Search and Mongo DB

e w

Requirements of SLIMS Software
The following are the minimum requirements of SLIMS.
1. Computer with 8 to 16 GB RAM
2. Apache web server version 2.4;
3.MySQL version 5.7 and or Maria DB version 10.3
4.PHP Version 8.1
5.PHP GD enabled
6. PHP get text enabled
7.PHP mb string
8.Php My Admin and Or Adminer (optional)

Procedures to Install SLIMS
The requirements checked and internet connection also checked. The latest version of XAMPP
and SLIMS packages were checked for download.

Download and Install XAMPP

To install SLIMS, We need Apache server and SQL database for that we have to download &
install XAMPP latest version, which is an open source package of Apache, MySQL, PHP and
Perl.
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Fig.1 XAMPP Installation process

Also we should install XAMPP except in Local disk C, to avoid System slowdown. After installed
we can start Apache and MySQL from XAMPP control panel.

150 XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ] — a X
= XAMPP Control Panel v3.3.0 [ cens|
Modules
)
Service Module PID(s) Port(s) Actions ) Netatat
Apache @ Config Logs B Shet
MysaL Config Logs Explorer
FileZila Start Config Logs ¥ servicey
Mercury Start A Config Logs & Help
Tomcat t Config Logs i out
[main] Checking for prerequisites 1
1 [main] All prerequisites found
[main] Initializing Modules
! [Tomcat] Problem detected: Tomcat Not Found!
[Tomcat]
[Tomcat] his gram from your XAMPP root directory!
[main]  Starting Check-Timer
1 [main] Control Panel Ready
Fig.2 XAMPP Control panel

Download SLIMS and Extract Code
The Source code of SLIMS 9 downloaded as zip file from http://slims.web.id/web/. Then
Extracted the SLIMS Zip file under the htdocs folder in XAMPP folder and renamed into slims9.

SLIMS 9 BULIAN

News Release Download Now

Want to hear more from us? Register here

domnloatspiatest 31k (Y Emmn) €Y
Fig.3 SLIMS Downloading
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Database Creation
Created a database in http://127.0.0.1/phpmyadmin/webpage as slims9.
phpMyAdmin
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Fig.5 Creating a Database

Installation Process
Step: 1 By typing http://127.0.0.1/slims9/ at browsers address bar and we can start the Installation
process. Then click next

System requirements
PHe

Database driver

PHP GO

PHP gettext

PHP mbstring

vaz

stallation Step

Fig.6 Checking requirements

Step: 2 Fill Database Host, Database Name as slims 9, Database Username as root and Database
Password
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Install New SLIMS

Database information

Fig.7 Database information

Step: 3 Enter Username and password.

i 137D/ IZTO0T / alima | b % SLIMS Istale x

« o O © 27000

Install New SLIMS

Generate Sample Data

Fig.8 Setting Username & Password

Final: Our software installed successfully

A4 sl |5 X x 4+

New SLIMS successful installed.

Support Us

ors provided & supparts . txt

Fig.9 Installation completed

SLIMS - Home page

This below screen shot shows that SLIMS home page, it have search tab and menus like
information, news, help, Librarian, member area. The users can browse the menus to know the
information’s about Librarian, library events and its rules.
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- KONGU SRV INTERNATIONAL SCHOOL

Fig.10 SLIMS - Home page

OPAC
The below screen shot shows that the books can be searched by using the simple search option
OPAC. Here by enter the keyword, search results can be received for any of the books with cover
image.

| >

Fig.11 OPAC

Advanced Search
SLIMS provides advance search option with Title, Author, Subjects, Location and Collection type
etc. To get the exact result for the search

Advanced Search x
Title Author(s)

Enter t
Subject(s) ISBN/ISSN

Ent, Enter ISBN/ISSN

Collection Type Location

All Collections v All Locations v

GMD

All GMD/Media ¥

Find Collection

Fig.12 Advanced search
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Login Page
The below screen shot shows that the login page consist of user name & password user can give
the login & password to access the SLIMS software.

he  Injormation News %E ‘Member Area

Q

Library Automation Login | KONGU SRV INTERNATIONAL
SCHOOL

Username
Password

Remember me

Fig.13 Login page

Dashboard

SLIMS gives the different options for Admin login. The Dash Board has the feature of showing
latest transaction, summery report such as new, return, extent and overdue details in graphic chart
format and also gives the total collections, total item, lent and availability details.

Circufation Overdues

Fig.14 Dashboard
Bibliography Module

The below screen shot shows that Bibliography module and it helps the librarians to add the
bibliographical details by manual entry of MARC format and also it supports the Z39.50.
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Fig.15 Bibliography Module

Membership Module

SLIMS has a facility to create different kind of patron and set different privileges easily. To
specify the Patron, a photograph of the Patron can be uploaded which can generate the Photo
Identity Card of the Patron for Library and also enable the patron details bulk import and export in
(CSV) file format.

Membership

search SEARCH

Member ID*
Member Name*
Birth Date* : i/ dd Fyyy &) m
Member Since* 06/28/2022 @ %
Register Date* : 06/28/2022 a B
Expiry Date*

&3

Institution

Membership Type*

Fig.16 Membership Module
Circulation Module

SLIMS circulation module provides the option of issue, return, renewal, loan history transfer, set
library and fast cataloguing for easy access by the staff members.
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Fig.17 Circulation Module

Master File

This module gives information about the Authority file such as Content Type, Media Type,
Publisher, Supplier and Subject details

MEMBERSH | P

& MASTER FILE

YEK TAKE
LOOKWP FILES

Fig.18 Master File

System Module

The System option is one of the powerful module of the SLIMS, which gives the facilities of
various activities that are system configuration, system environment, theme, biblio indexes,
modules, librarian system user, user group, barcode generation and system backup. The system
module helps the librarian to administrate the SLIMS easily.
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SYSTEM

Fig.19 System Module
Reporting
Generation of reports from the data stored in the database in a desired format is a great feature of

SLIMS. There are three major reports and fifteen other reports are possible to generate by SLIMS
and also can download the reports in excel and spared sheet format.

REPORTING FORM

Fig.20 Reporting Module

Serial Control Module
The serial control module in SLIMS helps to add subscription and cancel the subscription. It
manages the serials in very effective way.
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Fig.21 Serial control module

Outcome of the Study
Based on this SLIMS implementation at Kongu SRV International school library the following are
the outcome of the study
1. KSRVIS library collections are in a single database
2.1t gives the full control over the library collections and operations
3.Teachers and students can check the required books by the OPAC
4. Users can get the complete details about the books for their further reading and research
5.Data entry of the books can be done through the downloading of bibliographic details from
Library of congress and other catalogues.
6. The library OPAC connected in web environment for the wider reach.

Conclusion

The Senayan Library Management System (SLIMS), an open-source solution, adds efficiency and
modernization to library operations by providing a user-friendly platform with a variety of
capabilities. The favourable effects seen, such as centralised collecting, increased control, and
improved accessibility via web-based OPAC, highlight the practical benefits of SLIMS in
educational settings. This study promotes the widespread usage of SLIMS in similar
environments, highlighting its role in generating streamlined, automated, and user-centric library
experiences.
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Abstract

This study explores the use of open-source software (OSS) by library users at Pentecost University
(PU) and Central University (CU) with a focus on understanding library users ease of use, and
barriers encountered. This study adopted the Technology Acceptance Model (TAM) as its
framework. A descriptive survey design was employed and targeting registered undergraduate
library users at both institutions. The findings revealed that CU and PU users found open-source
software easy to use and interact with, contributing to a positive user experience. User-
friendliness emerged as a critical factor influencing the extent of open-source software adoption.
The study identified obstacles that impede the effective use of open-source software, including
unreliable internet connectivity at PU and inadequate resources in support and training at CU.
Hence, the library administration should adopt strategies and regulations to address the
difficulties faced when utilizing Open Source Software, such as providing guidance, assistance,
and instructional resources.

Keywords: Open-Source Software, Library Users, Private Universities, Automation

Introduction

Academic libraries stand as integral elements within higher education institutions, furnishing vital
academic resources essential for teaching and learning. These libraries offer facilities that enable
students and faculty to actively participate in research endeavors, fostering the expansion of their
knowledge across various disciplines. Historically, library services and collections functioned
without the reliance on Information and Communication Technology (ICT) tools and equipment.
However, the current scenario has witnessed a transformation in this regard (Ayodele &
Mohammed, 2019; Amekuedee, 2015). Consequently, libraries have transitioned from delivering
conventional lending services to providing modern information services. The incorporation of
Information and Communication Technology (ICT) into library operations has brought about a
profound transformation in the execution of library services in the 21st century. Presently, the
internet, electronic resources, and computer software have significantly improved information
services (Agrawal, 2015). Ayodele and Mohammed (2019) observed that the incorporation of
computerization in libraries led to the emergence of library application software packages. Open-
source library management systems (OSLMS) have gained growing popularity in recent times,
offering library professionals a variety of advanced functionalities. Nevertheless, the extensive
adoption and utilization of Open Source Learning Management Systems (OSLMS) are still in their
initial phases in numerous global regions, particularly in Africa. An advantage of open-source
software lies in its perpetual development and frequent updates, facilitated by the active
participation of the community. Although certain external agencies offer technical assistance for
open-source software, the market is still predominantly controlled by commercial software
(Gangadhar, Nagaraja, & Vasanthakumar, 2017).

Open Source Software is not widely adopted in many educational institutions throughout Africa,
including Ghana. The inadequate utilization of library software can be ascribed to inadequate
funding, restricted adoption of cutting-edge technology, a dearth of expertise among library
personnel, and irregular power supply (Tetteh, 2019). Numerous research endeavors (Dei and
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Citizen 2022; Uzomba, Oyebola, & Izuchukwu, 2019; Raghunadha and Kumar 2019) have
examined the usage of open-source software by library users in public academic institutions.
However, there is a dearth of research that specifically concentrates on private academic
institutions.

Open-source software (OSS) offers a multitude of advantages, such as easy retrieval of
information, efficient storage and organization, cost-effective access to vast amounts of
information, efficient distribution of information, seamless updates, strong search capabilities,
portability, and the ability to handle large amounts of data. These advantages, as highlighted by
researchers such as Amjad, Ahmed, & Naeem (2018), Bhatia (2015), Bin (2016), Ansari & Zuberi
(2018), and Nazir (2015), contribute to the increasing adoption of OSS in academic libraries and
its role in reshaping the library concept from physical repositories to platforms for accessible
information.

Although open-source software offers numerous benefits for academic libraries, there has been a
lack of focus on its utilization by library users in private universities. Thus, the objective of this
research was to assess the use of Open Source Software (OSS) by library users in private
universities in Ghana. The focus was on the perceived ease of use, and the challenges they faced
when using OSS. This study aims to furnish Pentecost and Central University with insights into
the extent of open-source software utilization among library users. The study's findings, along
with corresponding recommendations, will be conveyed to the directors of the Pentecost and
Central University Libraries.

Objectives of the Study
1.To determine the perceived ease of use of open-source software among library patrons at
Pentecost and Central University.
2.To determine the obstacles that impede library users at Pentecost and Central University from
using open-source software.

Literature Review

Open-Source Software (OSS)

Open-source software emerged in the 1980s, pioneered by Richard M. Stallman, a software
developer based at the Massachusetts Institute of Technology (MIT). Stallman played a crucial
role in establishing the groundwork for the open-source movement. After 13 years of his
contribution to MIT, in 1984 he decided to resign from MIT, as he wanted to create something
different for people who could not afford to buy costly software, called commercial or proprietary
software. He started the project called “GNU (GNU’s not UNIX)”, as a contribution to society. He
changed the idea of programmers at that time since he decided to give the source code with his
software, which was a total shock for the commercial software developers since their code was
never made public and they were even paid for a single change (Stallman, 2002).

Perceived Ease of Use of Open-Source Software

Upasani (2016) states “that modern libraries need to stay technologically active to provide
different value-added services to their research community. Private academic libraries need to
hold library management systems and digital technologies as smart tools for providing advanced
services to their users. According to the author, private academic libraries should collaborate with
computer experts to become technologically sounder in using OSS. Here the author also provides
an overview of the benefits, limitations, and availability of different open-source library
management systems in the Indian context.”Vijayakumar et al.,, (2016) discovered that private
academic libraries currently rely solely on Information and Communications Technology (ICT) to
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deliver various services to their users. The widespread adoption of open-source software was
considered favorable due to its perceived benefits. Building on these findings, Baeza-Yates and
Ribeiro (2011) assert that Asian governments view open source as a tool to stimulate their
economies and drive technological progress in the region. The results indicated that a majority of
library staff members utilized open-source software. According to Bola, Olanyi, and Oyekorke
(2013), the main goal of university education is to develop a comprehensive intellect that can
engage in independent learning and research. Before the implementation of Information and
Communications Technology (ICT) for the gathering, organization, and distribution of
information, universities were constrained by the availability of resources solely within their
libraries or through inter-library loans when it came to research, teaching, and learning.

Barriers that hinder the use of Open- Source Software

Examining open source from a comprehensive and critical perspective should prompt inquiries
about potential disadvantages. Open-source software has faced numerous criticisms. Satheesh
(2012) identified three significant constraints of open-source software, which are as follows: “No
or less personal support, thusly, less customer-friendly i.e. All the features expected by the user
may not be available. Similar findings were found in the works of Maltikarjun (2011) who
explored Open Source software. Also, lack of training, due to lack of training and expertise on
Open Source software may lead to ineffective utilization of the software and Maintenance and
troubleshooting of a particular OSS needs specialized skills and knowledge about that software. It
supports the research by Aswath (2015) in which it was indicated that adequate training is a
prerequisite for the success of open source software movement among working professionals. It is
also one of the risk factors that how to train the library staff on operational modules of open-
source software. It includes updating new versions too. Continuous training support is required to
cope with the new versions and technology. This finding was in congruence with the works of
(RajKumar & Krishnan, 2011). Need for technological sophistication such as higher labour costs,
Lack of scalability fewer advanced features, nobody is responsible (by contract) also in agreement
with (RajKumar & Krishnan, 2011).”

Theoretical Framework

Perceived
Usefulness
Extemal A Aftitude I Behavioral .| System
Variables Toward Use Intention fo Use T Usage
Perceived
Ease of Use

Fig.1 Technology Acceptance Model
Methodology

The study utilized a descriptive survey research design. The researcher chose a descriptive survey
as the appropriate methodology for this study, as it allowed for a precise depiction of the
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utilisation of open-source software by library users in private universities in Ghana. Turkson
(2011) proposes that quantitative research methods can be employed by researchers when
conducting a descriptive survey. Therefore, questionnaires were utilized to collect data for this
study. The study specifically targeted the library users of Pentecost and Central University Library
(Miotso Campus). The rationale for choosing this specific population is the shared characteristic
of being privately-owned academic libraries, namely Pentecost and Central University, which
have both adopted open-source software for resource management. The number of undergraduate
students at the two universities is as follows: PU (609) and CU (531), resulting in a combined total
of 1140.In the context of this specific research, given constraints related to time and available
resources, the researcher chose twenty-five percent (25%) of the population for sample size based
on Nwana’s (1992) as cited in Kuranchie (2016) assertion that a population of few thousand, 25%
sample size is chosen from the target population. Therefore, the sample size for the students was
285. The researcher utilized the simple random sampling technique to choose the participants.

A questionnaire was chosen as a method to optimize efficiency and minimize expenses, given the
substantial number of respondents. The questionnaire was formulated in alignment with the study's
objectives. The quantitative data collected were analyzed using the Statistical Package for Social
Sciences (SPSS) version 25.0 through statistical analysis. The findings were presented using
various statistical measures such as frequencies, percentages, tables, and bar charts. The factors
were ranked to identify the factors that library users in both institutions consider as most important
to those they consider as least important. To do this, the data was analyzed using the Friedman
test. The test is used when the intention is to arrange several variables based on their importance or
rank (Pallant, 2010).

Data Analysis and Findings

Bio Data of Respondents

This section comprises the gender, age range, and level of study. This facilitates the discernment
of the participants’ demographic profile, aiding in understanding the composition of the study.
Gender of Respondents

Gender of Respondents

FENALE : Fenee. S

fende s
WA - M

(U ap
Fig.2 Gender of respondents

Fig.2 depicts the gender distribution of respondents. At Pentecost University (PU), there were a
total of 152 respondents. Meanwhile, at Central University (CU), there were 133 respondents,
among which 77 respondents (57.9%) were male.This indicates that the majority of library users at
Pentecost University were females while the majority of library users at Central University were
male as compared to females’ library users.
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Age of the Respondents
TABLE I AGE OF RESPONDENTS
PU CU Total
Age of Respondents N=152 N=133 N=285
no % | no % | no %
18- 20 years 20 13.1 | 13 9.8 | 33 11.6
21- 23 years 84 553 | 67 504 | 151 53.0
24 -26 years 45 296 | 48 36.1 | 93 32.6
27 years and above 3 2.0 5 3.7 8 2.8

Source: Field data, 2023

At Pentecost University (PU), a significant majority of 84 respondents (55.3%) fell within the age
range of 21-23. Out of the 133 respondents from Central University (CU), the largest age group
was again the 21-23 range, with 67 respondents (50.4%) falling within this category. These results
highlight that the majority of library users at both Pentecost and Central University, who took part
in the study, are within the 21-23 age range.

Levels of Study of Respondents

Level of study

Level 400, 52.6

LEVEI 40U, 040

LEVEL 400

Level 300, 25.6

LEVEL 300 Level 300, 34.9

_ Level 200, 12
LEVEL 20U, 0.0

_ Level 100, 9.8
LEVEL 1uu, D2

LEVEL 200

LEVEL 100

=CU mPU

Fig.3 Level of study

At Pentecost University (PU), 80 respondents (52.6%) were at the 400 level. Among the 133
respondents from Central University (CU), the largest group was also at level 400, with 70
respondents (52.6%) in this category. This analysis indicates that the majority of library users who
participated in the study, both from Pentecost and Central University, were predominantly at level
400 of their studies.

Perceived Ease of Use of Open Source Software by Library Users
The first objective of the study is to determine the perceived ease of using open-source software
by library users in PU and CU.

The findings of the study indicate that library users in the two institutions reported that the open-
source software in the library is highly user-friendly. According to the study, library users of the
two institutions libraries identified “user-friendly” as the most significant attribute of open-source
software in the library. The perception of open-source software as user-friendly and engaging by
library patrons suggests that it enhances their overall user satisfaction.
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TABLE II FRIEDMAN TEST RANKS

PU Cu Degrees
N=152 N=133 Chi- 8 -
Ease of use of Significance
Mean Mean squared
Freedom
rank rank
The open-source software
available in the library is
designed to be easily used by 2.87 2.2 6.9570 3 0000
individuals.
The use of the OPAC (online 2.40 223 | 49109 3 0004
catalogue) is easy.
Accessing information from the 2.02 2.58 2.9202 3 .0000
institutional repository is easy.
The library open source
software provides adequate 2.17 2.20 7.5897 3 .0003
information on what I need
The open-source software
available in the library is
designed to be easily used by 2.23 201 3.2848 3 0101
individuals.

Major Barriers to the Use of Open-Source Software

Every software has unique limitations that need to be resolved to ensure maximum efficiency and
effectiveness. Table III outlines the barriers that hinder the use of open-source software among
library users in Pentecost and Central University.

TABLE III BARRIERS TO THE USE OF OPEN-SOURCE SOFTWARE

PU CU Total
Barriers N=152 N=133 N=285
no % no % no %
Unstable internet connectivity 134 88.2 | 117 88.0 | 251 88.1
Lack of support and training 132 86.8 | 120 89.5 | 252 884
Lack of time 131 86.2 | 114 85.7 | 245 86.0
I'lack searching skills 125 822 | 97 729 | 222 779
Lack of supervision 119 783 | 51 383 170 59.6
Lack of Technical Support 111 73.0 | 30 226 | 141 49.5
Unstable power supply 105 69.1 12 9.0 117 411
Lack of user-friendly interfaces 7 46.7 2 1.5 9 32

*Multiple-choice responses,
Source: Field data, 2023

As shown in Table III, 134 PU library users (88.2%) indicated that unstable internet connectivity
on campus is a significant barrier to using open-source software in the Pentecost University
library. Concerning library users in Central University (CU), 120 respondents (90.2%) indicated
that the lack of support and training is a significant barrier hindering the use of open-source
software in the Central University library. The study found that among library users at CU, the
primary obstacle impeding their use of open-source software is the absence of support and
training. This means that users at CU Library encounter challenges related to receiving the
necessary assistance and training needed to effectively use open-source software in their library
activities.
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Discussion of Findings

Perceived Ease of Use of Open Source Software by Library Users

The findings of the study suggested that library users in both establishments expressed that the
open-source software in the library is user-friendly, followed by the easily navigable OPAC
(online catalogue), and then the convenience of accessing information from the institutional
repository. This finding aligns with the research conducted by Dei & Tetteh (2022), which
demonstrated that the user-friendliness of a software or programme significantly influences its
adoption rate. Regarding the Technology Acceptance Model (TAM), if a system is user-friendly,
there is a likelihood that users will utilize it more frequently. Similarly, if the open-source
software (OSS) utilized by library management is easy to use, its usage will probably expand
(Davis, 1989).

Barriers to the Use of Open Source Software

The research findings revealed that a substantial portion of library users in both institutions
experienced challenges when using open-source software. The library users at PU expressed that
an unstable internet connection was a significant obstacle. Furthermore, library users in CU
commonly encountered the challenge of insufficient support and training when utilizing open-
source software. The issue of inconsistent internet connectivity on campus poses a substantial
hindrance for library patrons at PU who wish to utilize open-source software. This corresponds
with the results of Okewale and Adetimirin's (2011) study, which emphasized the diverse
obstacles encountered by libraries when adopting open-source software and other technologies,
such as poor internet connectivity. Nevertheless, the results of the study conducted by Ncube
(2015) corroborated the fact that most students dedicate over 18 hours per week to internet usage.
This implies that library users tend to postpone information retrieval and the utilization of open-
source software for different purposes.

Conclusion

Library users in both institutions found open-source software easy to use and interact with,
contributing to a positive user experience. The level of open-source software use is significantly
influenced by user-friendly. Although open-source software offers numerous benefits, there were
obstacles related to its implementation in the library's operations and services. The library users in
PU reported that unstable internet connectivity was a significant challenge. Furthermore, library
users in CU commonly encountered the challenge of insufficient support and training when
utilizing open-source software. Nevertheless, the results also indicated that inadequate oversight,
insufficient technical assistance, and limited ongoing training on the utilization of the open-source
software (OSS) were the minor obstacles impeding library users in both establishments. Failure to
address these challenges will prevent library users in both institutions from fully capitalizing on
the advantages of utilizing open-source software in libraries.

Recommendations
The findings of the study informed the following recommendations for addressing the challenges
faced by library users in both institutions:

1.1t was found that unstable internet connectivity on campus was a barrier that hindered the use
of open-source software by library users in PU. Therefore, the management of the PU library
can implement a local server system that stores frequently accessed data and resources. This
localized approach will reduce dependence on external internet speeds for routine tasks,
ensuring that users can access essential information quickly and efficiently even when the
overall internet connectivity is slow. This strategy can be complemented by encouraging users
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to download essential materials during periods of higher internet speeds, enabling offline
access and reducing reliance on real-time connectivity for certain resources.

2.The study found that lack of support and training was another barrier that hindered the use of
open-source software by library users. Therefore, the management of the CU library should
establish ongoing support and training programs for library users at both institutions. This is
particularly crucial for CU Library, where a lack of support and training was identified as a
challenge. Regular training sessions will help users stay updated on software features and
overcome any usability challenges.
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Abstract

The present study focuses on some aspects of data visualization tools. The primary advantages of
data visualization tools to the decision makers are to find out information more easily than
conventional textual reports. This study highlights the importance and types of various data
visualization tools. It shows common visualization tools with their special features. Selection of
right tools by the users is most important. Some important factors that must be checked at the time
of selection are highlighted in this study. Dashboard that is most important in data visualization
tools is discussed in this study elaborately.

Keywords: Data visualization, research outcome, data analysis, data analysis tools, visualization
tools.

Introduction

Researchers need to evaluate and select the best data visualization tool to communicate key data
findings to users or readers with efficient, highly visual storytelling techniques (Lawton, June 2,
2022). The most common data visualization tools are available in both free and paid version.
Researchers have to select appropriate one after analyzing their needs. The advent of Information
and Communication Technology (ICT), today, make this research visibility simple by the
application of numerous data visualization tools and techniques. In academic research, research
visualization serves as a powerful communicate tool that explore research findings and make it
accessible to all. Present study focuses on the research data visualization by using various tools
and techniques available in both online as well as offline mode. There are great opportunities for
implementing and also future research in data visualization. The study will emphasize on the
benefits of data visualization to the researchers, implementing agencies and academic scholars
also.

Objectives of the Study

Data visualization of research outcomes is an important aspect of research outcomes for
implementation. "Data visualization deals with how to present data, to the right people, at the right
time, to enable them to gain insights most effectively" (Karpagavalli, 2020). The main objectives
of this study are as follows:

1.to know the basics of data visualization;

2. to state the various software applications;

3. to identify the criteria for selecting best applications;
4.to understand Dashboard in realm of data.

Review of Literature

Data visualization is crucial in every sectors of the world, which has been widely used for helping
decision making process (Qin, Luo, Tang & Li, 2020). Many studies have found on various areas
of data visualization. Midway (2020) introduced ten principles of effective data visualization that
serve as guidance for authors to improve their visual message. Data visualization is the
representation of data in visual form. It provides a powerful means both to make sense of data and
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to then communicate (Few & Edge, 2007). A study has been completed on uncertainty in data
visualization to explore why uncertainty visualization is hard (Brodlie, Allendes Osorio, Lopes,
2012). Application of data visualization is seen in many sectors. Healy & Moody (2014) studied
about visualizing data is central to social scientific work. Zhu (2007) studied to find out the
meaning of effective visualization and measuring of it. In his study, he pointed out the problem
that affected the design and evaluation of visualization. Inastrilla (September, 2023) addressed the
importance of data visualization in modern society. An important study has been done on data
visualization for student's perceptions about their learning (Fitri, Muhammad, Riki & Sampath,
2023). The present study shows various aspects of data visualizations for information
professionals and young researchers.

Data Visualization

1. Definition

Data visualization is the representation of data, more importantly, process of transforming data
into visual forms, such as charts, plots, graphs, maps, and even animations in such a way that
visual displays of information is easy to understand (Coursera, November 29, 2023). In simple
words data visualization is the graphical representation of information and data. Data visualization
tools help an accessible way to visualize and understand relationships, trends, patterns of data. In
the world of Big Data especially for unstructured data analysis, these visualization tools are
essential to analyze massive amounts of information.

2. Types of Data Visualizations

It is very important to select the appropriate graph or chart for research data visualization. Some
common factors must keep into mind at the time of selection like purpose, type of data and context
of data. The common visualization techniques include tables, pie charts, bar charts, line and area
charts, histograms, heat maps, scatter plots, tree maps etc.

Importance of Data Visualization

In the realm of data, "A picture is worth a thousand words" expresses the importance of data
visualization. Data visualization plays a significant role of presenting research findings that goes
beyond numbers and statistics. The importance of data visualization may be described as below:

1. Better Understanding of Findings: Data visualization increases the understanding and
interpretation of research outcomes. In most of the cases raw and unstructured data is beyond of
understanding or meaningful outcomes. Main objectives of research outcomes are to find patterns,
trends and relationships (e-Content Pro., July 13, 2023). Without visualizing data most of the users
or implementing agencies may over look the actual results even sometimes it may go unnoticed to
the researcher.

2. Understandable Complicated Areas: Many of cases inner thought of the research output or a
part of research outcome is beyond of understandable especially in case of relationships among
factors or components. It is very difficult to understand from textual descriptions of the outcomes.
Data visualization simplifies all of the complications of underlying information.

3. Increasing Engagement and Retention: Visual outputs of research activities convey information
more efficiently as human brains process visual information quickly and efficiently. Moreover
human brains create a lasting impact on readers and fostering a deeper understanding of the
research presented. Therefore, data visualization of research outputs become more engaging and
memorable (e-Content Pro., July 13, 2023).
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4. Improves Decision Making: Data visualization helps to take any decision from the research
outputs. Generally data visualization improves decision making in four ways e.g. increase speed,
simplify communication, improve accuracy and empower collaboration. It depicts actionable
insights from huge amounts of data in little bit of time. Decision making from unstructured data is
very difficult to take fruitful decisions timely. In this case visual representation is essential that
presents data in a consumable form (Ingram, 2019).

Benefits of Data Visualization
1. Data visualization solves data insufficiencies and minimizes the data complexity
2.1t can easily identify errors laying in data and also highlights inaccuracies.
3.Data visualization gear up the decision making process
4. Some of the software acquire real-time data and analyze in real-time basis.
5.1t explores business insights and achieves goals in right way.
6. Data visualization guides to rectify, if needed, observing the data trends.
7.1t can be used to supply instant demand of optimize report to the authority
8. Data visualization promotes storytelling and conveys the true message to the users.

Without data visualization, any organisation would have to spend huge time for decision making
by using textual reports.

TABLE I TOOLS AND SPECIAL FEATURES

1\?(') Tools Availability Special features
1 ChartBlocks Both free and paid version Import data from anywhere including from
live feeds
2 | Chartist.js Free and open-source but limited | highly customizable, l}ght weight and
support cross-browser compatible
3 | D3is Free and open-source but support | Powerful, customizable and huge number
J available than with paid tools of chart types
4 | Datawrapper Both free and paid version Sp eCIf.lcal.ly designed for newsroom data
visualization
5 | deck.gl Free and open-source Easy-to-use 2D and 3D data visualizations
6 | Dundas BI Bull.t on a open API platform Paid | Integrate with multiple platforms, highly
version secure
7 | ECharts Free and open-source Multi-dimensional data support, abundant
chart types

Wide range of interactive charts & maps
and powerful charting solutions

Works with dynamic data, requires no
plugins

8 FusionCharts Paid

9 | Google Charts | Free but limited support

Free and open-source but cloud-

10 | Grafana hosted version is payable

Supports over 50 data sources via plugins

Intuitive WYSIWYG editor that converts
users' data into infographics

Automatic data refresh, scheduling, ability
12 | Power BI Both free and paid license to create apps and workspaces, robust
security and governance

Highly customizable and extensible,

11 | Infogram Nasic version is free

13 | Sigmajs Free and open-source network graph
14 | Tableau Tableau Public is a free platform Offline and online mode version
15 | Vega Free and open-source Customize visualizations across large

datasets, itself as “visualization grammar”
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Data Visualization Tools

Data visualization has been using long years ago when the people draw the pictures to understand
the quantity of things. "The earliest form of data visualization can be traced back the Egyptians in
the pre-17" century, largely used to assist in navigation" (IBM, n.d.). Data visualization tools are
software applications that transform data in easy understandable visual form. A good and efficient
data visualization tool helps people to take data-driven decisions effectively. There are plenty of
data visualization tools available in the market. Some of them are open source and others are paid
software. The following are most popular software applications:

Choosing the Right Data Visualization Tools

Selecting a right data visualization toll is a difficult job for the best fit of the data, audiences,
objectives and the needs. It is very crucial to remember diverse of aspects at the time of choosing
right tools. Some guidelines may help in this regard such as:

1. Flexible Data Visualizations

Tools must be capable to display all types of representations by using various types of data. In
organisation both type of data — structured, semi structured and unstructured data are found. It
must be assure that the selected tools adopt all types of data. It must also be adaptable enough to
create all kinds of representations needed for data analysis (Robin, n.d.). It must be perform
exploratory analysis, regression analysis, factor analysis, cluster analysis, hierarchical clustering
correlations between variables and so on.

2. User Interface

Selected visualization tool must have good user interface that allows non-technical users to
operate easily. It guides to users in control over details, customization, and functionality. Interface
must be in responsive for all types of devices.

3. Data Storytelling
Visualization tools must have capabilities to communicate data with images so that it conveys
message or insights to target users and tells them the full story. It must be effective to produce:

a. interactive graphs
b.2D/3D visualizations
c.images integration etc.

4. Ability to Handle Big Dataset
Visualization tools must be able to handle big dataset. It has the ability

a. to handle very large amounts of data
b. to visualize big data sets
c. to store vast data

5. Scope of Integration
The tools have the scope of integration of external applications such as:

a. Embed interactive widgets

b. Connect to APIs

c. Plug-in integration

d. Access third party libraries

e. External database connection etc.
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6. Machine Independent and Cross-Browsers Platform
Cross-platform applications run across multiple computer platforms, even in offline and cross-
browser applications are capable of running in several browsers. Visualization tools must be
capable to browsers based activities such as:

a. Share data via email

b.Link to external websites

c. Publish data to web pages

d. Interactively showing data

e. Export reports in various file formats

7. Network and Real Time Analysis
The tools have the option for network analysis visually. Some of the cases live data analysis is
required; in that case the tools must have the scope of:

a. view live data streams

b. display real-time data

c. view data over time and

d. collaborative activities etc.

8. Other Factors
There are some other factors to choose right visualization tools such as:

a. Price of the product

b. Open source/free software

c. Back support service

d. Whether knowledge of software is required or not
e. Stability

f. Security etc.

g. Data transformation facilities

Introducing Dashboard

A dashboard is a deliberate collection of data visualizations, organized onto one screen. It shows
key information visually and/or numerically at a glance without the need for extensive
interactivity. It helps to take decision with a high-level view of most important metrics (Ingram,
October 12, 2022). Usually, a dashboard is used to covey different types of information but all the
information are related to each other. "A dashboard is an easy to read, often single page, real-time
user interface, showing a graphical presentation of the current status (snapshot) and historical
trends of an organization’s or department’s key performance indicators to enable instantaneous
and informed decisions to be made at a glance" (Karpagavalli, 2020).

Types of Dashboards

All most all of the data visualization tools provide predefined Dashboards. Some of the
applications provide scope to customize Dashboards as per requisitions of the users. On the basis
of utility it can be categorized into four types such as:

a. Strategic Dashboards

b. Analytical Dashboards

c. Operational Dashboards
d. Informational Dashboards
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Examples of Dashboards
Google Analytics: It is one type of Dashboard that collects raw data from concerned websites and
mobile applications and creates reports.
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Fig.1 Google Analytics
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Fig.2 Digital Marketing Dashboard

Importance Dashboard in Data Visualization Tools

Dashboards are centralized visualization of aggregated data and in most of the cases it performs in
real-time basis. Centralized view always provide quick and clear picture of huge and complex data
sets. Real-time updates make the decisions in right way as real-time monitoring is possible at that
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time. Since they’re dynamic, Dashboards help and enhance the decision making process promptly
that results increasing productivity (Saravana, January 10, 2024).

Conclusion

As per MIT neuroscientists the human brain can process an image as little as 13 milliseconds
(Trafton, January 16, 2014). This study supports research conducted by University of Minnesota,
which found that our brains process visuals 60,000 times faster than text (Wong, n.d.). In this
digital era every organisation captures vast amount of data from heterogeneous source that needs
to analyze for decision making process fast and promptly. Textual report, which is less
understanding by human brain quickly, is unable to help users to take decisions in right time from
vast amount of dataset. "Data visualization matters because it brings complicated concepts to life"
(Perkins-Munn, March 8, 2023). Data visualization tools solve this crisis easily and efficiently.
These tools are, today in social media age, integral part of every sector especially in Information
Technology, education, business and health sector. At the time of doing research, sometimes huge
amount of data are manipulated. Researchers are also required to use data visualization tools for
better research outcomes and sharing of results among others related stakeholders.
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