Premier Reference Source

except fai

reproduced in any formw thout perm ssion fromthe publisher,

I'nfor]

/'

Innovations in
Measuring and Evaluating
Scientific Information

g
" W

-

0 o
I iy

B
|
= ©
oo
N'E
-3 IGIGlobal

o Desg OR cf KNCWLEDG
S2 J. John Jeyasekar and P. Saravanan DA VR S KO B <
S'g EBSCO Publishing : eBook Collection (EBSCChost) - printed on 2/13/2023 10:35 PMyvia
S5 AN 1715899 ; Jeyasekar, J. John, Saravanan, P..; Innovations in Measuring and Evaluating Scientific Information
8'& Account: ns335141



Innovations in Measuring
and Evaluating Scientific
Information

J. John Jeyasekar
Tamil Nadu State Forensic Sciences Department, India

P. Saravanan
Lekshmipuram College of Arts and Science, India

A volume in the Advances in Standardization IGI GlObal
Research (ASR) Book Series DISSEMINATOR oF KNOWLEDGE

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use



EBSCChost -

Published in the United States of America by
IGI Global
Information Science Reference (an imprint of IGI Global)
701 E. Chocolate Avenue
Hershey PA, USA 17033
Tel: 717-533-8845
Fax: 717-533-8661
E-mail: cust@igi-global.com
Web site: http://www.igi-global.com

Copyright © 2018 by IGI Global. All rights reserved. No part of this publication may be reproduced, stored or distributed in
any form or by any means, electronic or mechanical, including photocopying, without written permission from the publisher.

Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or
companies does not indicate a claim of ownership by IGI Global of the trademark or registered trademark.
Library of Congress Cataloging-in-Publication Data

Names: Jeyasekar, J. John, 1965- editor. | Saravanan, P., 1971- editor.
Title: Innovations in measuring and evaluating scientific information / J.
John Jeyasekar and P. Saravanan, editors.
Description: Hershey PA : Information Science Reference, [2018] | Includes
bibliographical references.
Identifiers: LCCN 2017017433| ISBN 9781522534570 (hardcover) | ISBN
9781522534587 (ebook)
Subjects: LCSH: Scientific literature--Evaluation. | Scientific
literature--Data processing.
Classification: LCC Q225.5 .H36 2018 | DDC 507.2/1--dc23 LC record available at https://lccn.loc.gov/2017017433

This book is published in the IGI Global book series Advances in Standardization Research (ASR) (ISSN: 2472-7296;
eISSN: 2472-730X)

British Cataloguing in Publication Data
A Cataloguing in Publication record for this book is available from the British Library.

All work contributed to this book is new, previously-unpublished material. The views expressed in this book are those of the

authors, but not necessarily of the publisher.

For electronic access to this publication, please contact: eresources @igi-global.com.

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

°®® Advances in Standardization
0009 00 Research (ASR) Book Series

00® .. Kai Jakobs
® RWTH Aachen University, Germany
00® go°
009 Lo ISSN:2472-7296
00® EISSN:2472-730X
MIissiON

Today, the technical, economic and regulatory importance of standards is no longer questioned. Stan-
dards allow complex technical systems to interoperate, they extend or even create markets and have been
an important tool in the establishment of the European single market. The underlying standardization
process provides a platform for pre-competitive co-operation and can support open innovation.

The Advances in Standardization Research (ASR) Book Series seeks to advance the available lit-
erature on the development, characteristics, deployment and value of standards. Highly multi-disciplinary
standardization research provides deeper insight into the ways standards shape the environment within
which they function and how, in turn, their development is shaped by the respective institutional and
procedural environment. The series thus helps to better utilize standards for the improvement of organi-
zational processes in both the private and the public sector. It also contributes to a better understanding
of standardization processes and should thus enable a more effective and efficient development of more
useful standards.

COVERAGE

e Emerging Roles of Formal Standards
Organizations and Consortia

e Technological Innovation and Standardization

e Standards in the Private Sector

e Standardization for Organizational Development

e Case Studies on Standardization

e Multinational and Transnational Perspectives
and Impacts

e Conformity Assessment

o Intellectual Property Rights

e Open Source and Standardization

e National, Regional, International, and Corporate
Standards Strategies

IGI Global is currently accepting manuscripts
for publication within this series. To submit a pro-
posal for a volume in this series, please contact our
Acquisition Editors at Acquisitions @igi-global.com
or visit: http://www.igi-global.com/publish/.

The Advances in Standardization Research (ASR) Book Series (ISSN 2472-7296) is published by IGI Global, 701 E. Chocolate Avenue,
Hershey, PA 17033-1240, USA, www.igi-global.com. This series is composed of titles available for purchase individually; each title is edited
to be contextually exclusive from any other title within the series. For pricing and ordering information please visit http://www.igi-global.com/
book-series/advances-standardization-research/154747. Postmaster: Send all address changes to above address. Copyright © 2018 IGI Global.
All rights, including translation in other languages reserved by the publisher. No part of this series may be reproduced or used in any form or
by any means — graphics, electronic, or mechanical, including photocopying, recording, taping, or information and retrieval systems — without
written permission from the publisher, except for non commercial, educational use, including classroom teaching purposes. The views expressed
in this series are those of the authors, but not necessarily of IGI Global.

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use



We dedicate this book to our parents.
The joys of parents are secret, and so are their griefs and fears.
- Francis Bacon

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use



Table of Contents

FOTEWOIA ...ttt st sttt st st s e st st sbaesate st e saeesaees XV
Preface.......o.coooooiiiii et e s s Xvi
ACKNOWIECAGIMENL ...........ooiiiiiiiiiiiectie ettt et e et e st e e tee e baeeateesabeesabeesnseesnseesnseesnseean XXi
Chapter 1

Association Between Information Literacy and Growth of Scientific Literature ..........c.cccocceeveenennnne 1

P. Saravanan, Lekshmipuram College of Arts and Science, India

Chapter 2
Open Educational Resources and Scientific Literature: Indian Perspective .........cc.cccoceveerienecnecnneen. 16
G. Prince, Mar Eprahem College of Engineering and Technology, India

Chapter 3

Health Information Systems and Their Usefulness Among the Women Folk of Kanyakumari

DISIICE, INAIA .ttt sttt st st sttt st st 36
R. Gnanabai, Scott Christian College, India

Chapter 4
How to Design and Frame a QUESHONNAITE .......cc.eeruteriierieiienieiieste ettt sttt e st e st esiee e 50
Rayees Faroogq, Lovely Professional University, India

Chapter 5

Role of Bibliographical Databases in Measuring Information: A Conceptual View ........c..cccccceeenee. 61
S. Hariharan, Marthandam College of Engineering and Technology, India
V. S. Prasanth, Lekshmipuram College of Arts and Science, India
P. Saravanan, Lekshmipuram College of Arts and Science, India

Chapter 6

Information Needs and Use Pattern of Educationists: A Citation Study Based on Masters

Dissertations in EAUCATION .........oociieiiiiiiiieeiie ettt ettt e eeesate e sbeessteesseessneessnseesnseens 72
P. Sheela, N.V.K.S.D College of Education, India

- printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



Chapter 7

Visualizing Zika Virus Research Literature Through Bibliometric Mapping ........cccccceeeveeeveenveennen.

Usharani Munuswamy, Tamil Nadu State Forensic Sciences Department, India
J. John Jeyasekar, Tamil Nadu State Forensic Sciences Department, India

Chapter 8
Research Trends in Forensic Sciences: A Scientometric Approach ...........ccoeceevevcenieniieniienieneene,
Rajshree Raghunath, Tamil Nadu State Forensic Sciences Department, India

Chapter 9
Dynamics of Indian Forensic Science Research...........ccocciviiiiiiiiniiiniiiiceeeteeee e
J. John Jeyasekar, Tamil Nadu State Forensic Sciences Department, India

Chapter 10
Scientograph-Based Visualization of Computer Forensics Research Literature.............cceceeveeneennen.
Jahir Hussain Haneefa Mohamed, Waljat College of Applied Sciences, Oman

Chapter 11

The Scientific Communication Process in Homoeopathic Toxicology: An Evaluative Study ...........
G. Ramadhas, Noorul Islam Centre for Higher Education, India
A.S. Suman Sankar, Sarada Krishna Homoeopathic Medical College, India
N.V. Sugathan, Sarada Krishna Homoeopathic Medical College, India

Chapter 12

A Scientometric Profile of Vikram Sarabhai Space Center (VSSC) Based on Scopus Database.......
M. Vijayakumar, St. Xavier’s College of Engineering, India
S. Lawyed Stephen, Noorul Islam Center for Higher Education, India
A. Lawrence Mary, Loyola Institute of Technology and Science, India

Chapter 13
Research Contributions on Nephrology During 2010-2015: A Scientometric Approach..................
Radhakrishnan Natarajan, Periyar University, India

Chapter 14

Authorship Pattern and Collaborative Research Productivity of Asian Journal of Dairy and Food

Research During the Year 2011 t0 2015 ....couiiiiiiieieeieee ettt ettt ettt et
Kavitha Elavamalai Sivasubramanian, Periyar University, India

- printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Chapter 15

The Concepts of Academic Humility and Seniority in Scholarship: A Critique of Research

Traditions in Nigerian UniVeTrSItES ......ececvieeeiieriiieeitieesieerieeeieesteeeteesseeseeeessseessseessseessseesnsseessseensees 223
Floribert Patrick C. Endong, University of Calabar, Nigeria

Related ReFeTeNCeS ...........couiiiiiiiiiiiiiiiee ettt sttt sbe e s st esbe e 240
Compilation of RefErenCes ..............ccociieiiiiiiiiiiiiieee ettt e e ee e ee e eae e sseesnseesnnee s 274
About the ContriDULOTS ............cooiiiiiii ettt st s 292
IIMAEX ...ttt sttt b e bt bt he e s bt b et be e sbe e she e bt et enae 296

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Detailed Table of Contents

FOTEWOIA ...ttt sttt st st st st s e st sbaesaee st e s e e saees XV
Preface.......o.coooooiiiii e et s e Xvi
ACKNOWIECAGIMENL ...........oooiiiiiiiiiiicie et ettt e et e st e st e s beesateeeaseesabeesnseesnseesnseesnseean XXi
Chapter 1

Association Between Information Literacy and Growth of Scientific Literature ..........c..ccocceeveeniennnnne 1

P. Saravanan, Lekshmipuram College of Arts and Science, India
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between information literacy and growth of literature. The survey was conducted among the faculty
members of both Engineering and Arts & Science Colleges in Tamil Nadu. The study revealed that
the majority of the faculty members have information literacy at average level. Academic productivity
is more among the members of the faculty of Arts and Science Colleges than Engineering Colleges.
Academic productivity shows information literacy significantly contributes to the growth of literature
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of Education. The citation-based approach is followed in the study. Number of citations, cited articles,
authors, frequency and percentage distributions were the tools used to analyze the data. Findings showed
that journals were the most utilized reference materials in the dissertations. Indian periodicals are ranked
first, followed by that from the USA. Mostly cited periodicals are published in the year 1993 with 181
citations (14.23%) and mostly-cited books were published in the year 1996 with 71 (13.95%) citations.
Moreover, highest number of citations was in the year 1997 with 702(10.19%) citations and the lowest
number of citations was during the year 2001 with 337(4.89%) citations.
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This study outlines a significant relationship between a spurt of research activity in the field and the
outbreak of the Zika disease, for the purpose of visualizing the phenomenon. By using bibliographic
research, it is possible to correlate data with this disease. To identify the hotspots of research the data is
evaluated using the following parameters: literature growth since 1975; most prolific authors and their
contributions; top contributing institution, country, and journal; identify co-authorship clusters of the
authors and institutions; and finally, to create and examine co-word maps of the keywords. It is also found
that under-developed countries like Senegal and Zambia have contributed to Zika research along with
the USA, France and Germany. Forty-five per cent of the contributions are concentrated in six journals.
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This chapter outlines how scientometric tools and techniques are increasingly used to find the growth and
direction of research. Forensic sciences are the application of science and technology in the administration
of law and justice. Forensic Sciences encompass a wide range of subspecialties which are applied in
adjudication of civil and criminal legal issues. Five subspecialties, viz., Forensic Anthropology (FA),
Forensic Genetics (FG), Forensic Medicine (FM), Forensic Psychology (FP), and Forensic Toxicology
(FT) were comparatively analyzed to find the growth of literature, source documents contributing to the
literature growth and also the keywords used to find the research trends in these subspecialties. Data
pertaining to these subspecialties documented from 2006 to 2015 were retrieved from the Science Direct
platform and studied using MS-Excel and VOSviewer. The cumulative growth of literature showed a
linear trend. The study found Forensic Science International as the top contributing journal. Significant
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from 1975. Data for the analysis was obtained from SCOPUS bibliographic and citation database. Over
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prolific author was Bruce Budowle (University of Texas). The majority of the contributors were from the
non-governmental sector. The Journal of Forensic Sciences was the most productive journal during the
study period in terms of number of published papers. It was also found that internationally collaborated
papers attracted more citations.
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visualizing. The results showed that the computer forensics literature grows exponentially. USA ranks
first among the countries contributing to the literature growth. The University of South Australia is top
ranking institution and K.K.R. Choo is the top-ranking author. Conference proceedings are the dominant
form of communication flow. The scientograph of keywords reveals six clusters and the keywords with
high frequency of occurrences are computer crime, security of data, network security, electronic crime
countermeasures, digital forensic, internet, cryptography, cloud computing, cyber security, malware,
and intrusion detection.
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The present chapter evaluates the growth of literature of Toxicology in Homoeopathy. The Scopus
database is used as source for the study. Data pertaining to toxicology in homoeopathy for the period
1963 to 2017 is retrieved and analyzed. The study reveals that toxicology literature grows rapidly in
the later stages than in the earlier period. The United States of America is the leading contributors at
the global level and India is in second position. Among the contributors, E.J. Calabrese, Professor of
Toxicology, University of Massachusetts is the most prolific author for Toxicology in Homoeopathy
literature. University of Kalyani and University of Massachusetts are the leading institutions, majority
of the records are published in the journal ‘Homoeopathy’, which is published from the USA and major
contributions are in the subject domain ‘medicine’ (65.4 per cent). Most frequently repeated keywords
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Institute of Science is the leading collaborating institution with VSSC and the United States is topmost
collaborating country. Most of the scholarly communications of VSSC are published in the ‘Journal of
Sound & Vibration’ and a majority of the records are of an article type. Most of the articles are published
in the inter-disciplinary subject of Engineering. The study also found that the total number of citations
received by the documents published from VSSC are 17395 and out of the 1783 documents published
and 1385 documents received citations.
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with the research productivity on Nephrology. Since the study is based on scientometric approach,
the data has been retrieved from Web of Science database. The objectives of the study are: to identify
the growth rate of research productivity, to trace the types of documents in Nephrology, to know the
authorship pattern and language wise classification, and to find out the institution and geographical area
wise distributions. Software packages such as Histcite and VOSviewer have effectively been used to
analyze the data. In addition, various scientometric tools were also applied. As far as the contribution
is concerned, the USA leads other parts of the world in Nephrology. English language dominates the
globe in terms of publications.
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The chapter brings out the results of a bibliometric analysis of the journal titled Asian Journal of Diary and
Food Research for the period from 2011 to 2015. The data was downloaded from the journal’s website.
This study aims at analyzing the research output performance of co-authorship index and collaborative
index. The analysis covers mainly the publication of articles, year-wise distribution of articles, degree
of collaboration, institution-wise distribution, authorship pattern, etc. The results show the merits and
weakness of the journal which will be helpful for its further development.
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stemmed from the faulty assumption that a senior researcher is theoretically more knowledgeable than
his or her junior counterparts; and that the “junior researcher” must manifest unconditional reverence
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XV

Foreword

Scientometrics, ever since it came into existence as a field of study, has given new dimensions to the
two main scientific principles — Objectivity and Reproducibility. With modern techniques at hand, it
has now become possible for us to measure the impact of scientific outputs and the outcomes. Perhaps,
librarians and information scientists, have been the first ones to recognise the importance of big data
when they started analysing the impact of science, understanding citations and production indicators,
and the implications and the ultimate purpose of science. Thanks to Eugene Garfield, Derek J de Solla
Price and the thousands of information scientists such as the ones that have authored papers in this pub-
lication, Scientometric results have had an influence on the way scientific literature and other outputs
have been further harnessed by mankind in recent years, due to which materials such as science citation
index, current contents and other citation databases became treasured possessions in libraries.

Today, we witness a range of big companies developing algorithms for analysing and influencing
‘consumer behaviour’ and ‘knowledge seeking behaviour’ in the modern age of Artificial Intelligence,
Machine Learning and Augmented Reality research. The multi-armed bandit problem models tested to
optimise the use of existing knowledge, called ‘exploitation’ and the attempt to acquire new knowledge,
called ‘exploration’ are the new steps that extend the idea of measuring science and its outcomes. We
are in the age of big data analytics. Recommender systems that are likely to replace the functions of a
search engine have started to predict, manipulate and influence user preferences towards any kind of
information, thus, going a step above the objectivity of measuring a scientific output to filtering and
influencing users’ information and knowledge seeking behaviour. Many a times, in this process, the
objectivity is lost; it is the idea of ‘influence’ and market-driven competitiveness that dominates these
new developments in the ‘post-truth’ world. This is the reason why the inventor of the World Wide Web,
Sir Tim Berners-Lee is seeking transparency in algorithms so the ideas of ‘objectivity’ and ‘openness’
with which he gave the web freely to the world are maintained.

While the world of computing is advancing its field with the above techniques, it becomes imperative
for the library and information science community to also defend science by advancing their own proven
techniques such as scientometric, bibliometric and citation analyses, and the enterprise of measuring
productivity in precision. The thrust librarians and information scientists place on principles such as
normalisation, fairness and pro-quality metrics that are averse to manipulation and improper validation
should combat the ‘unfair’ systems that have come to influence the way knowledge is sought, accessed
and promoted. In this context, one must pay tribute to the man the world has lost this year, Sir Eugene
Garfiled, by advancing the field of scientometics that he has left behind. I commend my friend and
colleague, Dr J John Jeyasekar, Dr P Saravanan, and the scores of authors who have done their bit to
advance the field that upholds the scientific principles of ‘objectivity’ and ‘reproducibility’ through
their articles in this publication.

B. Shadrach
Alliance for Affordable Internet — London, UK
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Since Second World War enormous quantity of scientific data are being produced. These data when
collected, collated, and communicated in a meaningful way over a formal or informal medium becomes
scientific information. The scholarly communication of scientific information changes the entire land-
scape of science and due to this, the knowledge domains keep on changing. Since information plays a
vital role in the development of policies and programs of a country, the researchers as-well-as authorities
and policy makers are challenged with the cognitive trajectory of the science dynamics.

The dynamics of science has opened a vista of issues to be solved by the information scientists and
also by those engaged in research and publishing. The problem of ‘Information overload’ started right
from the days of Gutenberg. With the advent of modern computers, the doubling of scientific informa-
tion happens at an alarmingly exponential rate. It was found from studies reported during 1970s that
information in science doubles every five to ten years and in social sciences every eight to twelve years.
Later, a study reported in 2001 shows the number of documents on the Internet doubled from 400 million
to 800 million from 1998 to 2000. In the beginning of the twentieth century librarians began to organize
the huge quantities of information to put them into use and the later developments in the Information and
Communication Technology (/CT) made the organization of information as a distinct system.

While information is assimilated, organized, and transmitted, a need arises to increase the information
literacy level of the end-users about the organized information so that it is put to optimum use. Chapter 1
deals with the association between information literacy levels of the faculty and the growth of scientific
information. Library resources in the information era are so complex and information literacy has direct
influence on academic productivity. Academic success and excellence are the objectives of the higher
education system. Hence evaluation of the information literacy levels among the academic community
is imperative for the institutions to design their methods of pedagogy.

The epistemology of scientific metadata has several facets including the communication of science.
The invention of modern printing system had transformed the mode of scholarly communication. Fur-
ther, with the availability of new electronic resources such as World Wide Web and web 2.0 tools the
entire dimension of this system has been revolutionized. Information is freely available anywhere and
anyone with access to internet and a computer system or hand-held electronic communication device can
access it, albeit with the inherent dangers. One of the major dangers of free availability of information
is its authenticity. Many semi-literates tend to interpret the incomplete data and become ill-informed
ones. The second chapter defines what scholarly communication is in the context of modern ICT era, its
transmission to the public domain and how to evaluate it. As the thrust towards open access to scholarly
communications continues, libraries invest significant resources in setting up and maintaining institu-
tional repositories. This chapter provides plenty of information on the open access educational resources
available in India.
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The governmental funding for various programs are on the decline as the society has started to move
towards consumerism. The economics behind this is pushing for a need to make use of the available
resources with great care. The information systems (/S) are focused on making difficult value judg-
ments on what decisions are to be taken by government, agencies, research centers, and educational
institutions. Businesses have to decide where to invest their limited funds, researchers have to decide
which problem to study, and institutions have to decide on the direction of their educational programs.
Similarly, health agencies have to make the right policy decisions in formulating and implementing their
programs towards the betterment of the society with least cost and without compromising on the quality.
Chapter 3 evaluates the health information systems and their impact on health-care. It is also focused on
the health information needs of the women confined to a geographic area though with wider application.

Sherlock Holmes, the protagonist of Sir. Arthur Canon Doyle, states that it is a capital mistake to
theorize before one has all the data. Primary data is the fundamental unit of any research project. Col-
lection of primary data is an art, which requires sound techniques backed by strong methodology. The
fourth chapter clearly brings out the characteristics of a questionnaire, a data collection tool. When the
universe of the study is large and geographically wide collecting data through questionnaires is very
cost-effective. When it is well structured and presented it becomes a very effective means of raw infor-
mation eliciting tool.

Knowledge begets knowledge, as money begets money is a famous saying. Similarly, information also
begets information. The cumulative nature of technical and scientific data and information gave birth
to the need of some kind service which points to earlier documents. The scientific literature available
when provided to the scientists at the right time leads to further inventions and knowledge. Sir Isaac
Newton rightly said that he was able to see the farther things by standing on the shoulders of the giants.
Bibliographic information is a pointer to previously published documents and is made available through
bibliographic databases. This information are being increasingly used for measuring and evaluating
scientific research though the original purpose was to aid the librarian in selecting the journals for sub-
scription and to assist the reference librarian in locating and retrieving the needed information. The fifth
chapter is an exhaustive study on the bibliographic databases and their role in the bibliometric as-well-as
scientometric studies. The meso, macro, and the micro level indicators that evolved as a specific answer
to a specific problem in the measurement and evaluation of information are also given due consideration.

The sixth chapter is a citation based study to assess the information requirement of the particular
group of academicians, namely, educationists. Scientometrics can be simply stated as the quantitative
study of scientific communication. Scientometrics uses a multitude of sophisticated techniques, some
borrowed from bibliometrics including citation analysis. Citation analysis techniques provide a measure-
ment of the relationships and also the flow of information between people, groups, or organizations.
Citation analysis is based on two basic concepts. They are (i) an author’s reference to a published work
indicate the relationship between the present work and the earlier (cited) work; and (ii) works which
cite the same work have some subject relationships with each other. Hence by studying the citations of
the source data available in the Masters Degree dissertations, the author is able to trace the information
flow and demonstrate to the educationists the highly useful reference materials.

The seventh chapter is visualization and scientometric mapping of the research literature in a micro
level viral disease namely, Zika. Domain visualization is a relatively newer research front. The idea is to
use information visualization to represent large amounts of data in research fronts (Chen, et al., 2001).
This allows the viewer to look at a large corpus and develop deeper insights based on a high-level view
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of the map (Card, Mackinlay, & Shneiderman, 1999). The authors have retrieved data from PubMed, the
largest database of medical literature and have used the visualization of similarity techniques to analyze
the network between various players engaged in zika virus research. The findings of the study have far
reaching consequences among the health policy makers and health workers.

The eighth chapter is a study on the research trends prevailing on the knowledge domain of forensic
sciences. Forensic science is a multi-disciplinary subject which encompasses a variety of scientific
knowledge in the adjudication of legal matters. The author has selected five subspecialties of forensic
sciences and analyzed the literature growth, and source documents. The keywords used in the published
literature have also been subjected to visualization of co-word similarities and a thesaurus of each sub-
specialty has been created. The study is novel because it has used the bibliographic data extracted from
Science Direct and also the comparative analysis of keywords shows the association and dissociation
between the subspecialties of forensic sciences. This chapter is of immense use to the researchers and
research funding agencies in forensic sciences.

Scienceis notstatic butis dynamic. With every new discovery, the domain grows and sometimes makes
amends to the earlier theories and laws. The scientists working in a field have to keep them abreast of the
latest developments due to the ephemeral nature of science. The ninth chapter systematically captures
the dynamics of Indian forensic sciences research literature. This chapter tracks the research direction
of Indian forensic sciences for a period of thirty-eight years beginning from the year 1975. This chapter
is aimed at providing a base for the knowledge creators, knowledge workers and knowledge managers
of Indian forensic sciences.

The concepts of text mining and visualization are being increasingly used to identify and analyze the
topical coverage of large text corpus. This process, also known as scientometric mapping, is a nascent
technique used predominantly by library and information science professionals. The practical applications
include the means to understand the scholarship documented in a bibliographic database, how closely
different terms are placed forming a cluster of co-occurring terms, and how these clusters represent a
research area. Data visualization technique is a useful way to explore a set of documents, uncover their
latent patterns, and pose new questions for further analysis using additional methods. Computer forensics
is relatively new subspecialty of forensic sciences, which deals with legal application related to computer
or digital crimes. The tenth chapter documents the growth of scientific literature, the countries contrib-
uting to the literature growth, and the prolific authors in computer forensics as seen through SCOPUS
database. The study also creates cluster maps of computer forensics to visualize the subject.

Carizzo-Sainero (2000) defines bibliometrics as “the ensemble of methodological knowledge that
will serve the application of quantitative techniques in or to evaluate the process of production, com-
munication and use of scientific information”. Homoeopathy as a complementary and alternative system
of medicine plays a key role for effective treatment of diseases and it is widely used around the globe.
Homeopathy became spectacularly popular in the United States and Europe in the 1800s and its strongest
advocates included European royalty, American entrepreneurs, literary giants, and religious leaders.
Toxicology is the branch of science that deals with poisons, and narcotic or toxic substances. Chapter
11 gives an account of publication count year-wise, country-wise, author-wise, institution-wise, etc. and
also network maps of collaborating countries, and institutions arrived from SCOPUS database. At the
time when alternative system of medicine is gaining credence the study would be a useful one for health
information system managers apart from the policy makers and researchers.
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Research institutions’ heads, funding agencies of research projects and also governments, all face for
one reason or other, the same evaluative question: how can one define, recognize and compare ‘science
excellence’ as objectively as possible? The quality related parameters are used to assess the research
productivity of research institutions. The resultant indicators benchmark cross-country and cross-
discipline and help one to identify and classify institutions as Centers of Scientific Excellence. Vikram
Sarabhai Space Centre (VSSC), Thiruvananthapuram, India is the major space research centre of Indian
Space Research Organisation (ISRO), actively involved on rocket and space vehicle for India’s satellite
programs. Twelfth chapter gives an account of VSSC’s research productivity, author-wise contribution,
institutional level research collaboration, and international collaboration, articles with high citations,
and a keyword cluster map.

Chapter 13 is related to research contributions of Nephrology. Nephrology is the adult and pediat-
ric study of the kidneys and associated diseases. The software packages HistCite and VOSviewer are
used to analyze the data downloaded from Web of Science provided by Thomson Reuters Institute for
Scientific Information (ISI). The Web of Science provides seamless access to current and retrospective
multidisciplinary information from approximately 8,700 of the most prestigious, high impact research
journals in the world. HistCite tool automatically generates chronological tables and historiographs of
topical paper collections. It assists researchers and librarians in the following areas: identifying core
papers on a topic in question; understanding the impact of specific authors, papers, and journals; and
making sense of the history of old and new research topics.

Chapter 14 is a single journal bibliometric study in the domain of food sciences. Single journal
bibliometric studies result in the creation of a portrait of the journal under study. It is an indicator of
quality and productivity of the journal. In general, only very popular journals of the field are selected
for such studies. Asian Journal of Dairy and Food Research is the official publication of the Agricul-
tural Research Communication Centre. It provides a forum for the scientific community to publish their
original research articles in the field of Dairy and Food Science. Hence this journal was subjected to a
bibliometric study focusing on the growth of literature and collaboration.

Measurement and evaluation of research activities including the productivity of the author or institution
is fundamental in assessing their prestige and eminence. Academic and research institutions, however,
while striving to attain excellence are plagued with certain problems like ‘academic humility or subser-
vience’, ‘ghost authorship’, and ‘seniority syndrome’. These problems cripple the effective functioning
of the institutions. Chapter 15 highlights these problems while discussing the remedies as experienced
in Nigeria, while this experience can be seen everywhere throughout the developing countries.

Scientific research is a large enterprise and the substance of it is so complex and specialized that per-
sonal knowledge and experience are no longer sufficient to quantify and evaluate the scientific information
produced the researchers and institutions. Peer review was the standard approach to evaluate a research
project until partially replaced by scientometric tools. Scientometric tools became popular because of
the flaws like bias and favoritism inherent in the peer review system. There have been arguments for
and against publication counts being used for research evaluation. Prof. Subbiah Arunachalam, eminent
professor of chemistry and information science, states that the total number of scientific research paper
can be used as a science indicator. He further argues that rejecting publication counts is like throwing
out the baby with the bathwater (Arunachalam, 2003). Though there are some disadvantages in using
scientometric techniques for evaluating scientific literature / information, the advantages are far more.
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The government agency which assesses the research need, or a funding agency which makes a funding
choice, or an institution which has to assess a candidate for appointment or promotion, or a library facing
collection related issues, or a researcher pondering on a topic of research and later for the publication
of the results have to depend on the evaluation of scientific research performance based on scientific
information and its surrogates. This book will be a valuable addition to the above categories as it attempts
to make use of scientometric techniques for the betterment of the civil society.

J. John Jeyasekar
Tamil Nadu State Forensic Sciences Department, India

P. Saravanan
Lekshmipuram College of Arts and Science, India
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Chapter 1

Association Between
Information Literacy and
Growth of Scientific Literature

P. Saravanan
Lekshmipuram College of Arts and Science, India

ABSTRACT

The present chapter analyses the information literacy of the faculty members and also the relationship
between information literacy and growth of literature. The survey was conducted among the faculty
members of both Engineering and Arts & Science Colleges in Tamil Nadu. The study revealed that the
majority of the faculty members have information literacy at average level. Academic productivity is more
among the members of the faculty of Arts and Science Colleges than Engineering Colleges. Academic
productivity shows information literacy significantly contributes to the growth of literature in their re-
spective field. The comparison of information literacy among the faculty members shows that they differ
significantly on information literacy based on age, type of college and familiarity of computer; and do
not differ significantly based on gender, locality, experience, discipline and familiarity of internet.

INTRODUCTION

Generally, the library and information centre is an integral part of the higher educational institution, which
satisfies the information requirements of the academic community consisting of students, teachers and
scholars. It acts as a hub of the teaching and learning activities where students, teachers and research-
ers interact with print and non-print materials to fulfil their day-to-day information requirements. In
the traditional library of print sources, the concept of information searching becomes more tedious and
users have to spend more time, energy when compared to latest emerging technology of online sources.
Advancements in Information Communication Technology (ICT) based technology and its implications
to the library made the information search become more complex. The information search can be made
easy through information literacy programmes which in turn help to enhance the academic productivity
of end users.

DOI: 10.4018/978-1-5225-3457-0.ch001

Copyright © 2018, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Association Between Information Literacy and Growth of Scientific Literature

The impact of ICT in the information age is rightly pointed out by Swain & Panda (2009) as

...the rapid advancement of information and communication technology has brought a revolutionary
change in the information scenario giving rise to a number of options to handle varied information
sources conveniently and effortlessly as a result of which e-resources have become the most sought
after modern library’s reserves in satisfying varied needs of students, teachers, and researchers with
minimum risk and time.

The impact of technologies such as CD-ROMs, multimedia, computer networks, Internet etc., have
lead library into a paperless library. Changes in technology have dramatically altered how information
is accessed, stored, preserved and disseminated. Now-a-days, the word e is associated not only with
library resources such as e-resources but also with every field. In this context, the effective retrieval of
information by the academic community depends on their information literacy on e-resources.

INFORMATION LITERACY

Information literacy is the ability of the individual to recognize when information is needed and have the
ability to locate, evaluate and use effectively the information needed. It is the ability to use information
from various sources in an effective and efficient manner to promote learning and scholarly communication.

Being information literate requires knowing how to clearly define a subject or area of investigation,
select appropriate terminology that expresses the concept, formulate search strategy that takes into con-
sideration different sources of information and various ways that information is organised; analyse the
collected data for its value, relevancy, authority, quality, reliability and subsequently turn information
into knowledge. In the changing environment of the library, the information literacy skills or information
competency becomes an essential one. It is noteworthy to mention the definition given by the American
Library Association (ALA) Presidential committee on Information Literacy, “To be information literate,
a person must be able to recognise when information is needed and have the ability to locate, evaluate,
and use effectively the needed information”.

Information literacy skills are closely related to information technology skills, especially when
information sources and access tools are increasingly based on digital technologies. As more digital
technologies spread, an appropriate level of education should be developed to ensure that people are
able to use technologies.

REVIEW OF LITERATURE

Literature review is concerned with the survey of a particular work or work published in a particular
field or topic. Some of the studies related to information literacy are briefly presented here.

Adeleke and Emeahara (2016) studied the relationship between information literacy and use of
electronic information resources for academic purposes by postgraduate students of the University of
Ibadan, Nigeria. Low level of usage of electronic resources, in particular, full texts data bases is linked to
lack of search techniques skills by many postgraduate students of the university to access the myriad of
e-resources. There was significant relationship between information literacy skills and use of electronic
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information resources at o« = 0.05 (p = 0.34). Lack of adequate skills of postgraduate students resulted
into the non-encouragement of the expected research-led enquiry in using electronic information re-
sources (EIRs) in this digital age. Information and Communication Technology (ICT) course be part of
the curriculum of every postgraduate programme, with emphasis on e-information literacy.

Bibina and Kabir (2016) investigated the digital literacy among science-research scholars of Uni-
versity of Kerala. Their study revealed that a great majority of the respondents are familiar with web
portal, online databases, digital library/archives, open access e-books/e-journals and search engines.
Moreover, majority of them have awareness about Google Scholar and web 2.0 based services. A good
percentage of the respondents used desktop, laptop and smart phone for internet access. The study also
revealed that all respondents browse internet daily. They are in need of digital-literacy programmes. The
constraints faced by the science-research scholars while using digital information resources. Some of
them are: slow access speed, difficulty in finding relevant information and then frequent power failure.

Catalano and Philips (2016) investigated the impact of library instruction on information literacy
(IL) skills. The study also intended to determine the relationship between information literacy scores
and research experiences with student success outcomes such as retention. The respondents of the study
are graduate and postgraduate students of mutli-discipline. The outcome of the study was there were no
significant differences between those students who had instruction and those who did not on the IL test,
aregression analysis revealed that experience writing research papers that required library resources and
an individual’s use of library books throughout their academic career demonstrated significant, positive
relationships with whether a student passed the information literacy test.

Similarly, the studies of Khan (2015) revealed that 25.6 per cent of the PG scholars do not know the
meaning of information literacy and information literacy is related to use of e-resources; and Slauddin
(2015) discloses that digital literacy influences the usage of e-resources. Similarly, Prince and Saravanan
(2015) conducted a study on use of open access electronic resources among the academic community in
the higher education system in kanyakumari district, in which the role of information literacy is anlaysed
on the usage of open access resource and in another study on teacher approach to internet information
sources (Saravanan and Mary, 2007). The closer analysis of available literature shows that studies on
information competency and its effects on growth of scientific literature is scanty, and hence the present
study is pioneer one.

NEED AND SIGNIFICANCE OF THE STUDY

With the advancement of Information Communication Technology (ICT), most of the traditional sources
are being changed into electronic resources such as e-journals, e-books, e-databases, e-newspapers,
internet resources, online database and CD-ROM databases. Retrieval of information is also become
more and more complex in e-environment when compared to traditional print media. Thus, information
literacy skills of the faculty towards e-resources will differ when compared to print sources. Moreover,
information literacy skills helps faculty to access latest information in their field. These skills in turn
help them to contribute to scholarly communication in the form of journal article, publication of books,
and undertaking minor and major projects. In other words, information literacy helps the faculty to
enhance their academic productivity, which leads to growth of literature. In this context, an attempt is
made to analyses the information literacy of the faculty members and the effect of information literacy
on academic productivity. Several studies have been conducted on information literacy or its related
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factors but no systematic study has been conducted so far on the effect of information literacy on growth
of scientific literature, and hence the present study.

STATEMENT OF THE PROBLEM

The present study is intended to evaluate the information literacy of the faculty based on selected per-
sonal variables and to determine the effect of information literacy and academic productivity. Hence
the problem for the present study is entitled as “Effect of Information Literacy on Growth of Scientific
Literature: A Study”

OBJECTIVES OF THE STUDY
The objectives are as follows:

1.  To determine the level of information literacy of the members of the faculty of Arts and Science
Colleges and Engineering Colleges.

2. To identify the academic productivity of the members of the faculty of Arts and Science Colleges
and Engineering Colleges.

3. To compare the information literacy among the faculty members based on gender, locality, age,
type of colleges, experience, discipline, familiarity of computer and familiarity of internet.

HYPOTHESES OF THE STUDY
Hypotheses framed for the study are as follows

1. Faculty members have high information literacy skills.
Academic productivity is more among the members of the faculty.

3. There is no significant difference in information literacy among the faculty members based on
gender, locality, age, type of colleges, experience, discipline, familiarity of computer and familiarity
of internet.

LIMITATIONS OF THE STUDY

1. The present study is confined only to the members of the faculty of Engineering Colleges and Arts
and Science Colleges under the jurisdiction of Manonmaniam Sundaranar University.

2. Faculty members of other higher educational institutions are excluded from the study.

3. Academic productivity of the members of the faculty are measured in terms number of articles
published in journals, number of book published and number of projects they have.
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METHODOLOGY

The present study intends to analyse the information literacy skills of the members of the faculty in
the higher education system and to determine the academic productivity of the members of the faculty.
Therefore, the method adopted for the present study is survey method. The population for the present
study is the faculty members in the higher education system. It includes faculty members from Arts and
Science Colleges, and Engineering Colleges in the jurisdiction of Manonmaniam Sundaranar Univer-
sity, which cover the geographical area namely three southern districts of Tamilnadu viz. Kanyakumari
district, Tirunelveli and Thoothokudi district. The structured questionnaire prepared by the investigator
in consultation with experts in the field is used for the collection of data from the respondents. The struc-
tured questionnaire is administered among 650 respondents using stratified random sampling techniques
by giving due weightage to various categories of the variable under the study. Out of 650 respondents,
562 respondents had returned the questionnaire completed in every aspect, response rate is 86 per cent.
Thus, the sample for the study is 562 members consisting of 281 faculty members each from Arts and
Science College and Engineering Colleges. Information literacy assessment tool consists of 12 state-
ments on various facets of information identification to evaluation of information from different sources.
The academic productivity is assessed based on their contribution to the scholarly communication. The
respondents are asked to respond the statements on five-point scale ranging from ‘do not know’ to ‘ex-
cellent’. The collected data are analysed using SPSS ver17.0.

ANALYSIS AND INTERPRETATION OF DATA

Data collected from the respondents are analysed by using the descriptive and inferential statistics and
interpreted accordingly.

Distribution of Respondents Based on Demographic Variables

The respondents for the present study consist of 562 respondents, of which equal numbers of respondents
are from both Engineering and Arts & Science Colleges. The gender wise distribution of samples reveals
that 256 respondents (45.5 per cent) belong to male category and the remaining (54.5 per cent) belongs
to female; and the locality wise distribution of the faculty members reveals that 56.2 per cent from rural
and the remaining 43.8 per cent belong to urban. The age wise classification reveals that 29.5 per cent
of the respondents have age less than years, 51 per cent have age between 30-40 years, 15.5 per cent
have age between 40-50 years and 3.9 per cent have age greater than 50 years.

Similarly, discipline wise classification reveals that 37.2 per cent respondents belong to Engineering
discipline, 35.5 per cent belongs to Science, 15.8 per cent belong to Arts and 11.4 per cent belongs to
Social Science.

Academic Productivity in Terms of Papers Published in Journals
The efficiency of the faculty members are generally assessed based on their contribution in academic

environment such as teaching-learning process, research and contribution in scholarly communication
and so on. The academic productivity of the faculty members are measured based on their contributions
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in articles published in refereed and reputed journals. Academic productivity in terms of papers published
in journals by the faculty members with respect to type of college is given in Table 1.

Table-1 informs that 63.7 per cent (358 out of 562) of the respondents have published a maximum
of 1-2 publications in journals, only 6.7 per cent of the respondents have maximum of 3-4 articles in
journals, and 6.4 per cent have maximum of 5-6 articles in journals. It also reveals that 20.6 per cent of
the respondents (116 out of 562) have no publication in journals so far.

When comparing to Engineering Colleges, faculty members from Arts and Science Colleges have
published more articles namely maximum 1-2 publication by 65.8 per cent (185 out of 261), maximum
of 3-4 articles by 9 per cent, maximum of 5-6 articles by 10 per cent. Faculty members from Engineer-
ing College have maximum of 1-2 articles by 61.6 per cent, a maximum of 3-4 articles by 4.1 per cent
and a maximum of 5-6 articles by 2.8 per cent (8 out of 281).

Academic productivity of faculty members in terms publications in journals are more among Arts
and Science Colleges than Engineering Colleges.

Academic Productivity in Terms of Papers Published in Seminars/Conferences

Academic productivity of the faculty members are also evaluated through the number of articles published
in seminars and conferences. They are simply a scholarly communication of their research findings in
the forum of intellectuals. Number of papers published by the faculty members with respect to type of
colleges is given in Table 2.

Table 2 indicates that 333 out of 562 respondents (59.4 per cent) have published at least 1-2 papers
in seminars/conferences, 13.7 per cent of the respondents have 3-4 publications, 7.7 per cent have 5-6
publications, and 1.8 per cent have more than 8 publications in seminars/conferences. It also indicates
that 18.3 per cent of the respondents (103 out of 562) have no publications in seminar and conferences.

When comparing college wise, 201 out of 281 (71.5 per cent) respondents from Arts and Science
College have 1-2 publications and 132 out of 281 respondents (47.2 per cent) from Engineering Colleges
have 1-2 publications. Similarly, 27 out of 281 respondents (9.6 per cent) from Arts and Science Colleges
have 3-4 publications and 50 out of 281 respondents (17.8 per cent) from Engineering Colleges have
3-4 publications in seminars; and 8 out of 281 respondents (3 per cent) from Arts and Science Colleges

Table 1. Academic productivity of faculty: Papers published in journals

. . . Type of College
S.No Academic Prggz::;fll:y et Arts & Science 5 . ot
College Engineering College

1 No Publication 35(12.5) 81(28.8) 116(20.6)
2 Between 1-2 Papers 185(65.8) 173(61.6) 358(63.7)
3 Between 3-4 Papers 25(8.9) 12(4.2) 37(6.7)
4 Between 5-6 papers 28(10.0) 8(2.8) 36(6.4)
5 Between 7-8 Papers 1(0.3) 0 1(0.2)
6 More than 8 papers 7(2.5) 7(2.5) 14(5.0)

Total 281(100.0) 281(100.0) 562(100)

Source: Primary Data Items in parentheses are percentage

6

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Association Between Information Literacy and Growth of Scientific Literature

Table 2. Academic Productivity of faculty in terms of papers published in seminars/ conferences

Type of College
S.No Academic Productivity — Papers : Total
published in Seminars/Conferences Arts & Science Engineering College
College

1 No Publication 43(15.3) 60(21.3) 103(18.3)
2 Between 1-2 Papers 201(71.5) 132(47.0) 333(59.4)
3 Between 3-4 Papers 27(9.6) 50(17.8) 77(13.7)
4 Between 5-6 papers 8(2.8) 29(10.3) 37(7.7)
5 Between 7-8 Papers 1(0.2) 0 1(0.2)
6 More than 8 papers 1(0.2) 9(3.2) 10(1.8)

Total 281(100.0) 281(100.0) 562(100)

Source: Primary Data Items in parentheses are percentage

have 5-6 publications and 29 out of 281 respondents (12.4 per cent) from Engineering Colleges have
5-6 publications in seminars.

Academic Productivity in Terms of Number of Books Published

Another criterion to assess the academic productivity of the faculty members in higher education system
is in terms of number of books published by them. Number of books published by the respondents with
respect to type of college is in Table 3.

Table 3 shows that 500 out 562 respondents (88.9 per cent) have no book publications. Only 6.7 per
cent of the respondents have published at least 1 to 2 books, 3.8 per cent have published at least 3-4
books and 0.4 per cent has published more than 4 books.

Moreover, books published between 1-2 category, 22 out of 281 respondents (7.8 per cent) from Arts
and Science College and 16 out of 281 (5.6 per cent) from Engineering Colleges. Also, books published
between 3-4 category, 15 out of 281 (5.2 per cent) are from Arts and Science Colleges and 7 out of 281
(2.4 per cent) are from Engineering Colleges.

Table 3. Academic productivity of faculty in terms of books published

. . Type of College
S.No Academic :::l):llilsl]c,tel:;ty - Book Arts & Science Engi q Total
College ngineering College

1 Nil 242(43.0) 258(45.9) 500(88.9)
2 Between 1-2 Books 22(3.9) 16(2.8) 38(6.7)
3 Between 3-4 Books 15(2.6) 7(1.2) 22(3.8)
4 More than 4 Books 2(0.4) 0 2(0.4)

Total 281(50.0) 281(50.0) 562(100)

Source: Primary Data Items in parentheses are percentage
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Academic Productivity in Terms of Number of Project

Academic productivity of the faculty members are further analysed based on the number of projects
completed or ongoing in their service. Academic productivity of the faculty members with respect to
type of college is given in Table 4.

Table 4 discloses that 92.3 per cent of the respondents have not undertaken any projects. Only 39
respondents out of 562 (6.9 per cent) have undertaken projects at a maximum of 1-2 project, and 0.5 per
cent have a maximum of 3-4 projects.

Moreover, 21 out of 281 faculty members from Arts and Science College have completed 1-2 projects
and 18 out of 281 have 1-2 projects from Engineering Colleges; and 2 out of 281 from Arts and Science
Colleges have completed 3-4 projects and 1 out of 281 from Engineering Colleges.

Thus, only a minimum number of faculty members have served as a principal investigator of projects
in both type of college.

Information Literacy Score of the Faculty Members

Information literacy of the faculty members are determined based on the responses provided by the
respondents on the predetermined statements on five-point scale ranging from ‘do not know’; to ‘excel-
lent.” The Information literacy score of the respondents with mean score, standard deviation, minimum
value, maximum value and percentile value along with other statistic are provided in Table 5.

Table 5 reveals that the mean information literacy score of the respondents is 47.10 and standard
deviation 7.39. The minimum and maximum information literacy score are respectively 12 and 60.
Moreover, 33.33 percentiles and 66.667 percentiles are respectively 46 and 51. The information literacy
score less than 46 is categorized as low, the score between 46 and 51 as medium and score above 515
as high. Deviation in information literacy scores shows that faculty members differ in their information
literacy level.

The average score 47.10 indicates that faculty members have information literacy at the medium level

Table 4. Academic Productivity of faculty in terms of projects/completed

Academic Productivity - Project Type of College
College
1 Nil 258(91.8) 261(46.4) 519(92.9)
2 Between 1-2 Projects 21(7.4) 18(6.3) 39(6.9)
3 Between 3-4 Projects 2(0.8) 1(0.4) 33(0.5)
6 More than 4 projects 0 0 0
Total 281(100.0) 281(100.0) 562(100)

Source: Primary Data Items in parentheses are percentage
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Table 5. Information literacy score of the respondents

S.No Statistic — Information Literacy Value
1 N 562
2 Mean 47.10
3 Standard Deviation 7.39
4 Minimum 12
5 Maximum 60
6 Percentile 33.33 46
7 Percentile 66.66 51
8 Low - Information Literacy Less than 46
9 Medium - Information Literacy Between 46 and 51
10 High — Information Literacy Greater than 51

Source: Computed Value

Level of Information Literacy

Information literacy is vital for the effective retrieval of information from various e-resources. Respon-
dents of the study are classified in to three group namely low, medium and high based on information
literacy score and percentiles values of 33.33 and 66.66. Distribution of respondents based on their level
of information literacy is given in Table 6.

Table 6 reveals that 38.8 per cent of the members of the faculty have medium level, 31.1 per cent
have low level and 29.1 per cent have high level information literacy.

Comparison of Information Literacy Score Based on Gender

Information literacy scores of the members of the faculty are further compared based on gender using
‘t’ test. The details of analysis are given in Table 7.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on gender.

Table 6. Level of Information literacy and type of college

S.No Level of Information Literacy Total
1 Low 181(31.1)
2 Medium 218(38.8)
3 High 163(29.1)
Total 562

Source: Primary Data/Items in parentheses are percentage
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Table 7 reveals that the mean information literacy scores of the male and female faculty members are
respectively 46.88 and 47.28; standard deviation are respectively 7.83 and 7.02. The calculated value
of ‘t’ is not significant at any level (¢ =-0.647, p > 0.05). Therefore the hypothesis is accepted. Thus, it
is interpreted that the members of the faculty do not differ significantly on information literacy score
based on gender.

Comparison of Information Literacy Based on Locality

Information literacy scores of the respondents are further compared based on their locality. Details of
‘t’ test are given in Table 8.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on locality.

Table 8 discloses that the calculated value of ‘t’ is not significant at any level (t = -1.428, p > 0.05).
Therefore the null hypothesis is accepted. This shows that the faculty members do not differ significantly
on information literacy score based on locality.

Comparison of Information Literacy Based on Age
Information literacy scores of the respondents are further compared based on age. For comparison, one
way analysis is carried out to determine the significant difference exists among the subgroups based on

age. The details of ‘F’ statistics are given in Table 9.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on age.

Table 7. Comparison of information literacy score based on gender

Gender N Mean Std. Dev. t Value Remarks
Male 256 46.88 7.83
Female 306 47.28 7.02 -0-647 Not Significant
: : p=0518 &
Total 562 47.1 7.39
Table 8. Comparison of information literacy based on locality
Locality N Mean Std. Dev. t Value Remarks
Rural 316 46.71 7.79
Urban 246 47.1 6.8 -1.428 Not Significant
: : p=0.156 g
Total 47.1 7.39
10
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Table 9. Comparison of information literacy based on age

Source of

Age N Mean S.D Variation df Mean Square F Value
Below 30 Yrs 166 46.82 7.93
Between Groups
30-40 Yrs 287 47.90 7.05 3 202.02 3.746%
40-50 Yrs 87 44.93 7.65 558 53.93 p=0.011
Within Groups
Above 50 Yrs 22 47.41 4.38

* Significant at 0.05 level

The Table 9 reveals that the calculated value of ‘F’ among the faculty members is significant at 0.05
level (F = 3.746, p < 0.05). Thus, the null hypothesis is rejected at 0.05 level. Hence, it is interpreted
that the members of faculty differ significantly on information literacy based on age.

Comparison of Information Literacy Based on Experience

Information literacy score of the respondents are compared based on their experience using one way
analysis of variance. The details of ANOVA are provided in Table 10.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on experience.

Table 10 clearly indicates that the calculated value of F among the faculty members of based on
experience is not significant at any level (F' = 0.195, p > 0.05). Thus, the null hypothesis is accepted.
Hence, it is interpreted that the faculty members do not differ significantly on information literacy score
based on experience.

Comparison of Information Literacy Based on Type of College

Information literacy score of the respondents are further compared based on type of College using ‘t’
test. The details are provided in Table 11.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on type of college.

Table 10. Comparison of information literacy based on experience

Source of

Age N Mean S.D Variation df Mean Square F Value
Below 5 Yrs 192 46.86 7.87
Between Groups
5-10 Yrs 265 47.29 7.61 3 10.73 0.195
10-15 Yrs 73 47.27 6.63 558 549 p=:900
Within Groups
Above 15 Yrs 32 46.56 5.57
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Table 11. Comparison of information literacy based on type of college

S.No Institution N Mean Std. Dev. t value
1 Arts & Science College 281 47.75 6.8
. . 2.08*
2 Engineering Colleges 281 46.45 7.9 »=0038
Total 562 47.1 7.39

* Significant at 0.05 level

Table 11 indicates that the mean information literacy score of the members of the faculty of Arts and
Science and Engineering colleges are respectively 47.75 and 46.45; standard deviation are respectively
6.8 and 7.9 and the calculated value of t is 2.08, which is significant at 0.05 level (¢ = 2.08 ; p < 0.05).
Therefore the null hypothesis is rejected at 0.05 level. Hence, there is a significant difference exists
among the members of the faculty on information literacy competency based on type college. Thus,
members of the faculty differ in information literacy and members of Arts and Science colleges have
more information literacy than the faculty of Engineering colleges.

Comparison of Information Literacy Based on Discipline
Respondents for the present study consist of faculty members belong to various disciplines namely Arts,
Social Science, Science and Engineering. The significance difference in information literacy based on

discipline is analyzed using ANOVA. The details are given in Table 12.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on discipline.

Table 12 clearly indicates that the calculated value of ‘F’ among the faculty members is not significant
at any level (F' = 2.39, p > 0.05). Thus, the null hypothesis is accepted. Hence, it is interpreted that the
faculty members do not differ significantly on information literacy score based on discipline.

Comparison of Information Literacy Based on Familiarity of Computer

Information literacy score of the respondents are compared based on familiarity of computer using
ANOVA. The details of ANOVA statistic are given in Table 13.

Table 12. Comparison of information literacy based on discipline

Discipline N Mean S.D Sou'rce' of df Mean Square F Value
Variation

Arts 89 48.09 6.6
Between Groups

Social Science 64 48.88 5.9 3 130.92 2.39

Science 200 46.68 7.2 5.58 54.5 p=067
Within Groups

Engineering 209 46.54 8.12
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Table 13. Comparison of information literacy based on familiarity of computer

User of Computer N Mean S.D Sou‘rce: of df Mean Square F Value
Variation
Advanced 236 47.88 7.38
- Between Groups 2 226.99 4.195%
Intermediate 268 46.90 7.07 559 sa11 =016
Beginner 58 4483 8.30 Within Groups

* Significant at 0.05 level

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on familiarity of computer.

Table 13 reveals that the calculated value of F among the faculty members based on familiarity of
computer is significant at 0.05 level (F=4.195; p <0.05). Therefore, the null hypothesis is rejected.
Hence, the faculty members differ significantly on information literacy based on familiarity of computer.
Computer knowledge influences their information literacy specifically on electronic environment.

Comparison of Information Literacy Based on Familiarity of Internet

Information literacy score of the respondents are compared based on familiarity of Internet using ANOVA.
The details of one way analysis are given in Table 14.

e  Hypothesis: There is no significant difference in information literacy among the faculty members
based on familiarity of internet.

Table 14 clearly indicates that the calculated value of F among the faculty members is not significant
at any level (F = 2.79, p > 0.05). Thus, the null hypothesis is accepted.

Hence, it is interpreted that the faculty members do not differ significantly on information literacy
score based on familiarity of internet and type of college.

FINDINGS OF THE STUDY

Findings emerged from the study are:

Table 14. Comparison of information literacy based on familiarity of internet

User of Internet N Mean S.D Sou.rcez of df Risan F Value
Variation Square
Advanced 227 47.89 6.86
- Between Groups 2 151.94 279
Intermediate 265 46.79 7.56 550 5438 =062
Beginner 70 45.70 8.2 Within Groups
13
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1.  Faculty members have information literacy only at average level.

2. Academic productivity of faculty members in terms publications in journals are more among Arts
and Science Colleges than Engineering Colleges.

3. Majority of the faculty members (59.4 per cent) have published at least 1-2 papers in seminars/
conferences, and 13.7 per cent of the respondents have 3-4 publications.

4. Only 6.7 per cent of the faculty members have published at least 1 to 2 books, 3.8 per cent have
published at least 3-4 books and 0.4 per cent have published more than 4 books.

5.  Among the Faculty Members, 38.8 per cent of the members of the faculty have medium level, 31.1
per cent have low level and 29.1 per cent have high level information literacy.

6. Faculty Members do not differ significantly on information literacy based on gender, locality,
experience, discipline, and familiarity of Internet.

7. Faculty Members differ significantly on information literacy based on age, type of college and
familiarity of computer.

CONCLUSION

No doubt, faculty members in the higher education system have information literacy above the average
level and the academic productivity is prevalent among them in terms number of publications in semi-
nars, in journals, publication of books and supervising various projects. This clearly shows the effect
of information literacy on growth of literature. More training and awareness are to be provided to the
faculty to acquaint with latest technology for retrieval of information and its effect which will reflect in
terms of publication output in scholarly communication.
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Chapter 2

Open Educational Resources

and Scientific Literature:
Indian Perspective
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Mar Eprahem College of Engineering and Technology, India

ABSTRACT

This chapter is intended to present briefly the open educational resources initiatives in India especially
related to growth of scientific literature. Scholarly communication can be defined as the system through
which research and other scholarly writings are created, evaluated for quality, disseminated to the schol-
arly community, and preserved for future use. An old tradition and a new technology have converged to
make it possible as an unprecedented public good. The old tradition is the willingness of scientists and
scholars to publish the fruits of their research in scholarly journals without payment, for the sake of
inquiry and knowledge. The new technology is the internet and web 2.0 tools. Thus, the scholarly com-
munications are available in the public domain in the open access platform. The system includes both
formal means of communication, such as publication in peer-reviewed journals, and informal channels
in electronic media of open access. Also presented is an overview of all available open source resources
in Indian context.

INTRODUCTION

Scholarly communication can be defined as the system through which research information and other
scholarly writings are created, evaluated for quality, disseminated to the scholarly community, and pre-
served for future use. An old tradition and a new technology have converged to make it possible as an
unprecedented public good. The old tradition is the willingness of scientists and scholars to publish the
fruits of their research in scholarly journals without accepting any payment, for the sake of inquiry and
knowledge. The new technology is the internet and web 2.0 tools. Thus, scholarly communications are
available in the public domain in the open access platform. The system includes both formal means of
communication, such as publication in peer-reviewed journals and informal channels in electronic media
of open access (UNESCO, 2015).
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OPEN ACCESS RESOURCES

Open access resources are electronic resources which are freely available to the end user at free of cost.
There is no need to pay either by the institution or the individual for accessing, and downloading articles.
Users can read, download, copy, distribute, print, search, or link to full texts of these articles (Prince
and Saravanan, 2015). Open access resources are not limited only to open access journal but it also may
vary in forms such as open e-book, videos, audios, personal websites, discussion forums, open access
databases, institutional websites, personal blogs, open access repositories, and institutional repositories
and open source software.

Suber (2012) defined Open Access as “Open Access literature is digital, online, free of charge, and
free of most copyright and licensing restrictions”. The concept of open access has emerged in response
to the restrictive access to knowledge in scholarly and scientific journals imposed by commercial pub-
lishing houses via subscription fees, license fees or pay-per-view fees (Christian, 2008).

Open access to knowledge is a generic term used for knowledge resources made available in the public
domain for public access or public consumption at large scale, without any hindrance of subscription
fee or access charges.

HISTORY AND DEVELOPMENT OF OPEN ACCESS

The concept of open access has emerged due to the conventional method of dissemination scholarly
content through restricted access and against payment system of research and scholarly articles publica-
tions. It has been discussed in various forums consisting of educationists, publishers and policy makers.

Three OA declarations which form the basis for evolution of open access are commonly known
as BBB declarations (The Budapest Open Access Initiative -2002, Berlin Declaration -2003 and the
Bethesda Statement -2003) in the beginning of the 21st century have shaped OA publishing environ-
ment in the successive decades. These declarations have also hinted strong philosophical foundations
for supporting the ideas and principles of OA. These three pioneering declarations got wide supports
from the academicians, and renowned global thinkers. The regional, national and similar committees
constituted for the purpose follows the BBB declarations, all of them endorse the principles of the OA
model for maximizing the access and benefit to scientists, scholars and the public throughout the world.
Thereafter, many organizations developed their open access policies.

EVOLUTION OF OPEN ACCESS IN INDIA

During the year 1999, Indian Academy of Science hosted a meeting on geographical information and
virtually every one of the speakers focused on public access to geographical information. The evolution
of open access policy in India began on a two day conference on Advances in Information Access and
Science Communication held at M.S. Swaminathan Research Foundation, Chennai, (MSSRF) on 16-17
September 2000, as a tribute to Dr. Eugene Garfield on his 75" birthday. At this conference Prof. Stevan
Harnad, open access arch evangelist spoke about “Scholarly Skywriting” and the need for every research
performing institution to adopt open access self-archiving of preprints.
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The Indian Academy of Science convened a meeting in April 2001, the second ICSU-UNESCO
International conference on electronic publishing in science decided to encourage Indian Science and
technology journal publishers to adopt electronic publishing of Indian journals by open access. The open
access movement in India is acknowledged worldwide. In India it started modestly from few institutions
and now spread all over. The Indian Institute of Science was the first institution in the country to set up
an interoperable institutional repository eprints @IISc, and followed by Indian Institute of Management,
Kozhikode; Indian Statistical Institute, Bangalore; Indian Institute of Technology, Delhi; National Institute
of Technology, Rourkela; National Aerospace Laboratories, Bangalore; National Chemical Laboratory,
Pune; INFLIBNET, Ahmadabad; National Institute of Oceanography, Goa, and Raman Research Insti-
tute, Bangalore. India has launched many new open access journals and also converted some reputed
subscription-based journals to open access (Sahu and Parmar, 2006).

The National Knowledge Commissions (NKC) working group on open access recommended that
public-funded research literature is made available to public through open courseware repositories for
countrywide dissemination of quality courseware to many cross-sections of people. The scholarly literature
and life-long learning materials produced by state-sponsored institutions would then be made accessible
through open access channels such as national and institutional repositories. It also recommended that
research papers resulting from public-funded research should be peer-reviewed before it is made avail-
able through open access channels. In 2005, the University Grants Commission of India (UGC) drafted
a national policy framework entitled “UGC (Submission of Metadata and Full-text of Doctoral Theses
in Electronic format) Regulations, 2005”. These regulations proposed two sets of planned actions, such
as Creation of Indian National Theses and Database and Submission of Ph.D Theses in electronic form
(Das, 2008). Consequently, the UGC has established Shodhganga, an e-thesis database and now e-PG
Pathshala @ Inflibnet, INFOPORT@ INFLIBNET and INFLIBNET IR.

OPEN EDUCATIONAL RESOURCES

The term open educational resources first came into use at a conference hosted by UNESCO in 2002,
defined as “the open provision of educational resources, enabled by information and communication
technologies, for consultation, use and adaptation by acommunity of users for non-commercial purposes”
(Johnstone, 2005). The most common definition of Open Educational Resources (OER) now used is
“Open educational resources are digitized materials offered freely and openly for educators, students
and self-learners to use and reuse for teaching, learning and research”.

OPEN ACCESS INSTITUTIONAL REPOSITORY

Institutional repositories (IRs) are also known as digital repositories, or open access repositories. There
are four types of repository publications: the subject-based repository, the research repository, the na-
tional repository system and the institutional repository (Jain, 2012).

An institutional repository is an online archive for collecting, preserving, and disseminating in digital
form of the intellectual output of an institution. Usually, it may be a research institution which would
include materials such as research journal articles, digital versions of theses and dissertations, digital
documents, curriculum, and course materials.
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OPEN ACCESS PUBLISHERS AND EDUCATIONAL REPOSITORIES IN INDIA

A large number of the journals are published from India belong to learned societies and associations,
and published by the association or the editor themselves without the involvement of any commercial
publisher. The members of these learned societies receive the print copies of the journals without paying
an annual or recurring fee. For continuing their publication activities the associations depends on non-
member subscriptions, which are limited in number and restricted by and large to the Indian universities
and colleges. Most of the Indian journals suffer from low circulation, low visibility, and low impact
syndrome. With many fewer paid regional or international subscriptions, these journals have limited vis-
ibility and restricted mainly to the members of the association. The Indian open access journals will be
able to reach to a wider audience. At the same time, loss, if any of paid non-member subscription is less
likely to have a major effect on the economics of these journals. Impact of open access publishing has
certainly helped the Indian journals to reach an international audience, as could be seen by the number
of distribution of article downloads. The present chapter intended to present briefly the open educational
resources initiatives in India especially for Science literature growth. Major open access platform for
access of open educational resources from India include NISCAIR, Shodhganga@INFLIBNET, e-PG
Pathshala, Infoport, INFLIBNET IR, NPTEL, DRTC, IETE, National Digital Library of India, DOAR,
ROAR, Indian Academy of Sciences, Indian National Science Academy, IndMED, DOAJ, DRDO
Journals, OA Library, High Wire Press, Indian Agricultural Research Institute, Bioline International,
Indian Journals.Com, Bentham Open Publishes, MDPI, PDFDRIVE, PLOS and Medknow Publishing.
The contributions of these institutions through open educational resources for the scientific literature
growth are critically presented in this chapter.

NISCAIR

National Institute of Science Communication and Information Resources (NISCAIR) came into existence
on 30" September 2002 with the merger of National Institute of Science Communication (NISCOM)
and Indian National Scientific Documentation Centre (INSDOC). Both NISCOM and INSDOC, the
two premier institutes of the Council of Scientific and Industrial Research (CSIR), were devoted to dis-
semination and documentation of S&T information. The core activity of NISCAIR is to collect/store,
publish and disseminate S&T information through a mix of traditional and modern means, which will
benefit different segments of society.

NISCAIR offers 18 journals in open access platform. They are Journal of Scientific and Industrial
Research, Indian Journal of Biotechnology, Indian Journal of Chemistry, Sec A, Indian Journal of Bio-
chemistry and Biophysics, Indian Journal of Chemistry, Sec B, Indian Journal of Chemical Technology,
Indian Journal of Experimental Biology, Indian Journal of Engineering & Materials Sciences, Indian
Journal of Fibre & Textile Research, Indian Journal of Geo-Marine Sciences, Indian Journal of Pure and
Applied Physics, Indian Journal of Radio and Space Physics, Indian Journal of Traditional Knowledge,
Journal of Intellectual Property Rights, Indian Journal of Natural Products and Resources, Annals of
Library and Information Studies, Journal of Scientific Temper and Bharatiya Vaigyanik evam Audyogik
Anusandhan Patrika. The users can download full text of articles without any restrictions.
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Figure 1.

Source: http://www.niscair.res.in/
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SHODHGANGA

The Shodhganga offered by INFLIBNET Centre provides a platform for research students to deposit
their Ph.D. theses and make it available to the entire scholarly community in open access. The repository
has the ability to capture, index, and store, disseminate and preserve ETDs submitted by the researchers.
The full texts of all the documents submitted to Shodhganga are available to read and to download in
open access to the academic community worldwide.

Shodhganga is an important Indian initiative and will facilitate open access to Indian theses and dis-
sertations too the world academic community. Online availability of electronic theses through centrally
maintained digital repositories will not only ensure easy access and archiving of these but will also help
in raising the quality and standard of research. Presently 281 universities are contributing to the shodh-
ganga database and more than 136718 full text theses are available.

E-PG PATHSHALA

e-PG Pathshala is an initiative of the MHRD under its National Mission on Education through ICT
(NME-ICT) being executed by the UGC. The content and its quality being the key component of edu-
cation system, high quality, curriculum-based, interactive e-content in 77 subjects across all disciplines
of social sciences, arts, fine arts and humanities, natural & mathematical sciences, linguistics and lan-
guages are being developed by the subject experts and other R&D institutes across the country. Every
subject has a team of principal investigator, paper coordinators, content writers, content reviewers and
multimedia team.
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Figure 2.
Source: http://www.shodhganga.inflibnet.ac.in
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Figure 3.

Source: http://www.epgp.inflibnet.ac.in
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e-PG Pathshala offers 12800 e-textbooks and 10000 videos are in open access mode. Make e-content
available to students and peers using different delivery modes to impart formal and informal education
and for supplementing and complementing the process of teaching and learning in higher education

and promote usage of e-content amongst students and peers. The materials available for PG courses in
different universities shall benefit from those students studying at remote places.
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INFOPORT SUBJECT GATEWAY FOR INDIAN ELECTRONIC RESOURCES

Infoport is a gateway of e-resources published from INFLIBNET and other institutions. The INFLIBNET
centre promotes open access to Indian scholarly content through the InfoPort. The InfoPort is designed
and developed to serve as a comprehensive gateway to all Indian scholarly content and a subject gateway
for Indian electronic-resources. The gateway open-ups the Indian scholarly content scattered over the
internet through an integrated interface that support search, browse and multiple listing. The InfoPort
selectively catalogues online resources of Indian origin on diversified subjects available in open access
through an elaborate process of testing and evaluation. The centre proposes to collaborate with librar-
ians and scholars in college and universities in the process of identification and selection of resources.
InfoPort is classified according to DDC, indexed subject wise and arranged alphabetically.

InfoPort offered INFLIBNET e-resources are Union Database, Shodhganga, Institutional Repository,
N-List Resources, e-consortium and Open Journal system.

INFLIBNET INSTITUTION REPOSITORY

Institutional repository of INFLIBNET Centre provides in which the articles published in all conventional
proceedings of INFLIBNET Centre. More over various training material, press clippings, newsletters
etc. are available. DSpace open source software is used for this repository creation and retrieval system.
The repository offered three main community collections that are freely available to the users. They are

1. INFLIBNET in Press and Media (News clipping about INFLIBNET)
2. INFLIBNET’s Convention Proceedings (Caliber, Planner and Seminar proceeding)
3. INFLIBNET’s Publications (INFLIBNET Annual Reports, INFLIBNET News letter, IRTPLA

Figure 4.
Source: http://www.infoport.inflibnet.ac.in
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Figure 5.

Source: http://www.ir.inflibnet.ac.in
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NPTEL

NPTEL is an acronym for National Programme on Technology Enhanced Learning which is an initia-
tive by seven Indian Institutes of Technology’s (IIT- Bombay, Delhi, Guwahati, Kanpur, Kharagpur,
Madras and Roorkee) and Indian Institute of Science (IISc-Bangalore) for creating course contents in
engineering and science.

Five engineering branches (Civil, Computer Science, Electrical, Electronics and Communication
and Mechanical) and core science programmes that all engineering students are required to take in their
undergraduate engineering programme in India were chosen initially. Contents for the above courses
were based on the model curriculum suggested by All India Council for Technical Education (AICTE)
and the syllabi of major affiliating universities in India. Course contents will be useful for teacher train-
ing and through them improve the quality of students. In addition, the course materials (both web and
video) are freely accessible by everyone independent of their geographic location.

DRTC

The DRTC (Documentation Research and Training Centre) digital library offered the collection of library
and information science resources like theses and dissertations, conference proceedings, open source
library software and etc. are in open platform. DSpace open source software is used for this repository
creation and retrieval system.

It includes the following communities for Library an Information Science,
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Source: http://www.nptel.ac.in
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5. Demo of Multi Lingual Documents
6.  Publications and Articles

7. From Dspace.org

8. LIS Related Software.

IETE

The Institution of Electronics and Telecommunication Engineers (IETE) is India’s leading recognized
professional society devoted to the advancement of Science and Technology of Electronics, Telecom-
munication & IT, founded in 1953. The e-learning portal is open to all.

Content for the subjects is developed by IETE experts. User can directly access the content by click-
ing on each topic in the syllabus. It has been searched topic wise, so as to save user time. The reference
links for the subjects in Section-A & Section-B of AMIETE and DIPIETE are being updated. The latest
news about the events, activities of e-learning will be displayed time to time.

NATIONAL DIGITAL LIBRARY OF INDIA

NDL is a new initiative from MHRD and II'T Karapur. The objective of the project is to integrate all the
existing digitized and digital contents across educational institutions of the nation to provide a single-

Figure 8.
Source: http://www.iete-elan.ac.in
=
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window access with e-learning facility to different groups of users ranging from primary level to higher
education level of our county. NDL will harvest metadata and contents from all the Institutional Digital
Repositories (IDR) of Universities and institutions, all other digital library initiatives, and NMEICT
projects and index in the national digital library server so that all the e-contents can be searched and
accessed in the full-text by the users through a single window.

NDL offered more than 15 lakhs of educational materials from primary to postgraduate level in
several languages and repository host contents form multiple subject domains like technology, science,
humanities, agriculture and others in the form of books, audio and video contents. Registered users can
access national digital library at free of cost.

DOAR

DOAR (Directory of Open Access Repositories) provides a quality-assured listing of open access re-
positories around the world. Open DOAR is maintained by SHERPA Services, based at the centre for
research communications at the University of Nottingham. Open DOAR is primarily a service to enhance
and support the academic and research activities of the global community. It provides a quality-assured
listing of open access repositories around the world and maintains a comprehensive and authoritative
list of institutional and subject-based repositories. It also encompasses archives supported by funding
agencies like the National Institutes for Health in the USA and the Wellcome Trust in the UK. (http://
www.opendoar.org).

Figure 9.

Source: https://www.ndl.iitkgp.ac.in
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ROAR

The aim of Registry of Open Access Repository (ROAR) is to promote the development of open access by
providing timely information about the growth and status of repositories throughout the world. ROAR is
a searchable international registry charting the growth of open access mandates adopted by universities,
research institutions and research funders that require their researchers to provide open access to their
peer reviewed research article output by depositing it in an open access repository. ROAR is hosted at the
University of Southampton and is made possible by funding from the JISC. (http://www.roar.eprints.org).

INDIAN ACADEMY OF SCIENCES

Founded in 1934 by Sir C V Raman, the Indian Academy of Sciences, Bangalore was registered as
a society with the main objective is promoting the progress and upholding the cause of science. The
academy from its very beginnings has taken great interest and initiative in publishing science research,
and today publishes 10 science journals in different disciplines, uses an online submission and review
management system that’s tractable, papers are peer reviewed and published content is made available
online and open access.

The academy have published 10 journals, several of which grew out of the original proceedings
consists of Proceedings — Mathematical Sciences, Sadhana — Proceedings in Engineering Sciences,
Journal of Chemical Sciences, Journal of Earth System Science, Journal of Genetics, Pramana—Journal
of Physics, Bulletin of Materials Science, Journal of Astrophysics and Astronomy, Journal of Biosci-
ences, Resonance — Journal of science education and Current Science. Since 2007, all our journals are
co-published with Springer, and since 2015, with Springer Nature.

Figure 10.

Source: http://www.ias.ac.in

= Te DR | o

27

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use


http://www.roar.eprints.org
http://www.ias.ac.in

Open Educational Resources and Scientific Literature

INDIAN NATIONAL SCIENCE ACADEMY

Indian National Science Academy is a premier science academy in the country, plays crucial role in
promoting, recognizing and rewarding excellence. Another important task is to publish journals, orga-
nize scientific discussions and bring out proceedings and monographs. The academy promotes public
awareness and understanding of science. Acting as links between the scientific community and the plan-
ners, they advise the governments on critical issues. Importantly they serve as forums for interaction
among scientists within and outside the country. It recognizes many top young scientists, engineers and
technologists by awarding them medals, providing modest support for pursuing research activities to
needy young researchers. Senior scientists are honored with different awards/medals and the prestigious
research professorship.
The Academy publishes three leading journals in open access system, they are

1. Proceedings of the Indian National Science Academy
2. The Indian Journal of Pure and Applied Mathematics (IJPAM)
3. The Indian journal of History Science (IJHS)

In addition, the academy also publishes its year book, annual report, compendium of fellows and
biographical memoirs of deceased fellows.

INDMED (INDEXING OF INDIAN MEDICAL JOURNALS)

National Informatics Centre (NIC) and Indian Council of Medical Research (ICMR) had collaborated
to setup ICMR-NIC centre for biomedical information. The centre, known as Indian Medlars Centre,

Figure 11.

Source: http://www.insa.nic.in
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provided information support services to medical research community. It also produced two important
resources, a bibliographic database IndMED - by indexing about 100 Indian medical journals and a
portal medIND providing free full text access to 62 Indian medical journals.

IndMed is a bibliographic database for biomedical information seekers. It is available free of charge
to the individuals through internet.

DOAJ

The Directory of Open Access Journals (DOAJ) was initially started in 2003 with financial support from
the open society institute, since then has been developed and maintained by Lund University Libraries.
It is one of the largest open access directories. The prime concern of the DOAJ is to provide the users
with a quality controlled peer-reviewed scientific open access journals in full text. The DOAJ is defining
OA journals as journals that are using financial model that doesn’t charge readers or their institutions
for access. DOAJ is taking the right of users to read, download, copy, distribute, print, search, or links
to the full text of these articles.

Currently DOAJ database offered 9000 open access journals covering in all areas of science, technol-
ogy, medicine, social science and humanities.

DRDO PUBLICATIONS

DRDO have published three journals in open access mode, they are

Figure 12.
Source: http://www.indmed.nic.in
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Figure 13.
Source: http://www.doaj.org
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1.  Defence Life Science Journal: The Journal publishes original research to feature recent progress
in the field of defence/military life support system. It is a quarterly research journal. The Journal
has been conceptualized to cater to the needs of scientists, researchers, academicians of life sci-
ences and allied disciplines like; biotechnology, bio-medicine, bio-engineering, bio-electronics,
non-invasive life imaging, pharmacology and toxicology, physiology, NBC warfare, food technol-
ogy, and psychology.

2.  Defence Science Journal: Defence Science Journal (DSJ) is a peer-reviewed, multidisciplinary
research journal in the area of defence science and technology. Journal feature recent progresses
made in the field of defence/military support system and new findings/breakthroughs, etc.

3.  DESIDOC Journal of Library & Information Technology: DESIDOC Journal of Library &
Information Technology (DJLIT) is a peer-reviewed, open access, bi-monthly journal that publishes
original research and review papers related to I'T applied to library activities, services, and products.
Topics covered include automation, digitization, user interfaces, networks, hardware and software
development, and technology.

OA LIBRARY

OA Library is an open source platform. More number of e-books and e-journals in all fields are available
online. Users can freely download and printout for their academic needs. Open access library consists of
the search engine, based on a database with metadata of open access papers. It is currently hosting links
and metadata to more than 4,230,329 open access articles covering a wide range of academic disciplines.
All full text articles from the search results are free to download. Besides searching, it also provides the
publishing, indexing and depositing services.
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Figure 14.

Source: http://www.publications.drdo.gov.in
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HIGHWIRE PRESS

Highwire press is a division of Stanford University libraries. Highwire press is a pioneer e-publisher in
the area of scientific and medical journals. It offers 2,434,604 free full-text articles and 7,659,003 total
articles (http://www.highwire.org).
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INDIAN AGRICULTURAL RESEARCH INSTITUTE

The society published an international peer reviewed journal called Journal of the Indian Society of
Agricultural Statistics. Three issues of the journal (April, August and December) are published annu-
ally. The first volume of the journal was released in 1948. The journal devoted to the publication of
original research papers on all aspects of statistics and computer applications preferably with innovative
applications in agricultural sciences or that have a potential application in agricultural sciences (http://
www.isas.org.in).

BIOLINE INTERNATIONAL

Bioline International is a non-for-profit scholarly publishing cooperative committed to providing open
access to quality research journals published in developing countries. BI's goal of reducing the south
to north knowledge gap is crucial to a global understanding of health (tropical medicine, infectious
diseases, epidemiology, emerging new diseases), biodiversity, the environment, conservation and inter-
national development. By providing a platform for the distribution of peer-reviewed journals, currently
from Bangladesh, Brazil, Chile, China, Colombia, Egypt, Ghana, India, Iran, Kenya, Malaysia, Nigeria,
Tanzania, Turkey, Uganda and Venezuela. Bioline is a non-profit electronic publishing service provider,
committed to providing open access to quality bioscience research journals and medical journals (http://
www.bioline.org.br).

INDIAN JOURNALS.COM

Indian journals.com provides a vast collection of interdisciplinary Indian journals and research publica-
tions with open access and subscription mode. It includes 334 research journals in 35 subjects are which
in open access platform (http://www.indianjournals.com).

BENTHAM OPEN PUBLISHES

A Bentham Open publisher offers number of peer-reviewed open access journals. These free-to-view
online journals cover all major disciplines of science, technology, medicine and social sciences (http://
www.benthamopen.com).

MDPI

MDPI (Multidisciplinary Digital Publishing Institute) is an academic open-access publisher with
headquarters in Basel, Switzerland. MDPI publishes 172 diverse peer-reviewed scientific open access
electronic journals. All articles published by MDPI are immediately available worldwide under an open
access license. Everyone has free and unlimited access to the full-text of all articles published in MDPI
journals and free to re-use the published material. (http://www.mdpi.com).
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PDFDRIVE

PDFDRIVE is a free search engine which permits the user to search, preview and download millions of
PDF files. When PDF files are withdrawn from the web, these files are also withdrawn from PDF drive
search results instantly. In this way, PDF Drive library constantly grows, stays up to date and offers you
a huge database. It has more than 297,679,804 e Books are available freely as on date 13 October 2017.
They are frequently updating by adding PDF files in the database (https://www.pdfdrive.net).

PLOS

PLOS was founded in 2001 as a nonprofit open access publisher, innovator and advocacy organization
with a mission to accelerate progress in science and medicine by leading a transformation in research
communication. PLoS published peer-reviewed open access journals. The journals vary in their selectiv-
ity and contain differing amounts of commentary articles from opinion leaders in a variety of scientific
disciplines (https://www.plos.org).

MEDKNOW PUBLISHING

Medknow provides publishing services for peer-reviewed, online and print-plus-online journals in
medicine on behalf of learned societies and associations with a focus on emerging markets. Medknow
operates the open access model of publishing services, providing unrestricted online access to peer-
reviewed scholarly research. Now Medknow provides publishing services to over 350 medical society
journals in over 40 specialties (http://www.medknow.com).
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Source: https://www.pdfdrive.net/
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CONCLUSION

Access to open educational resources has emerged as one of the latest phenomenon in the process of
making scholarly information free to all. Parallel to electronic resources on payment mode, the open
access resources have emerged as gateway for accessing scientific literature. The users can download
qualitative research articles in science and related to science through open access platform such as open
access journals, open access repositories, institutional and personal websites. Thus the contribution of
open educational resources for scientific literature growth is remarkable one and its contribution goes
beyond our expectations.

REFERENCE

Bentham Open Publisher. (2017). Retrieved March 27, 2017 from http://www.benthamopen.com
Bioline International. (2017). Retrieved March 27, 2017 from http://www.bioline.org.br

Christian, G. E. (2008). Open access initiative and developing world. Retrieved March 25, 2017 from
https://ssrn.com/abstract=1304665

Das, A. K. (2008). Open Access to Knowledge and Information: Scholarly Literature and Digital Library
Initiatives -The South Asian Scenario. Retrieved March 25, 2017 from http://www.portal.unesco.org/ci/
en/files/.../120756284430pen_access.../open_access_book_en.pd

DOAJ. (2017). Retrieved March 27, 2017 from http://www.doaj.org

DOAR. (2017). Retrieved March 25, 2017 from http://www.opendoar.org

DRTC. (2017). Retrieved March 25, 2017 from http://www.drtc.isibang.ac.in

e-PG Pathshala@Inflibnet. (2017). Retrieved March 25, 2017 from http://www.epgp.inflibnet.ac.in
High Wire Press. (2017). Retrieved March 27, 2017 from High Wire Press: http://www.highwire.org
IETE. (2017). Retrieved March 25, 2017 from http://www. iete-elan.ac.in

Indian Academy of Sciences. (2017). Retrieved March 27,2017 from Indian Academy of Science: http://
www.ias.ac.in

Indian Agricultural Research Institute. (2017). Retrieved March 27, 2017 from http://www. isas.org.in
Indian Journals. Com. (2017). Retrieved March 27, 2017 from http://www.indianjournals.com

Indian National Science Academy. (2017). Retrieved March 27, 2017 from http://www.insa.nic.in
IndMED. (2017). Retrieved March 27, 2017 from http://www.indmed.nic.in

INFLIBNET Institution Repository. (2017). Retrieved March 25,2017 from http://www.ir.inflibnet.ac.in
Infoport@ INFLIBNET. (2017). Retrieved March 25, 2017 from http://www.infoport.inflibnet.ac.in/

34

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use


http://www.benthamopen.com
http://www.bioline.org.br
https://ssrn.com/abstract=1304665
http://www.portal.unesco.org/ci/en/files/.../12075628443open_access.../open_access_book_en.pd
http://www.portal.unesco.org/ci/en/files/.../12075628443open_access.../open_access_book_en.pd
http://www.doaj.org
http://www.opendoar.org
http://www.drtc.isibang.ac.in
http://www.epgp.inflibnet.ac.in
http://www.highwire.org
http://www.iete-elan.ac.in
http://www.ias.ac.in
http://www.ias.ac.in
http://www.isas.org.in
http://www.indianjournals.com
http://www.insa.nic.in
http://www.indmed.nic.in
http://www.ir.inflibnet.ac.in
http://www.infoport.inflibnet.ac.in/

Open Educational Resources and Scientific Literature

Jain, P. (2012). Promoting open access to research in academic libraries. Retrieved March 30, 2017,
from http://unllib.unl.edu/LPP/

Johnstone, S. (2005). International institute for educational planning,Open educational resources and
open content for higher education background note. UNESCO International institute for educational
planning. Retrieved March 25, 2017 from http://www.unesco.org/iiep/virtualuniversity/media/forum/
oer_forum_session_1_note.pdf

O.A. Library. (2017). Retrieved March 30, 2017 from http://www.oalib.com
MDPI. (2017). Retrieved March 30, 2017 from MDPI: http://www.mdpi.com
Medknow Publishing. (2017). Retrieved March 30, 2017 from http://www.medknow.com

National Digital Library of India (NDL). (2017). Retrieved April 20, 2017 from https://www.ndl.iitkpg.
ac.in/

NISCAIR. (2017). Retrieved March 25, 2017 from http:// www.niscair.res.in
NPTEL. (2017). Retrieved March 25, 2017 from http://www.nptel.ac.in
PDFDRIVE. (2017). Retrieved October 14, 2017 from https://www.pdfdrive.net/
PLOS. (2017). Retrieved March 30, 2017 from PLOS: https://www.plos.org

Prince, G. & Saravanan, P. (2015). A study on awareness and perception towards open access resources
among the users in the higher educational institutions in Kanyakumari district. International Journal of
Next Generation Library and Technologies, 1(3), 01-09.

DRDO Publications. (2017). Retrieved April 20, 2017 from http://www.publications.drdo.gov.in
ROAR. (2017). Retrieved March 25, 2017 from http://www.roar.eprints.org

Sahu, D. K., & Parmar, R. C. (2006). Open access in the developing world: Regaining the lost impact
In Workshop on electronic publishing and open access: Developing country perspectives, Bangalore,
India, November 2-3.

Shodhganga@INFLIBNET. (2017). Retrieved March 25,2017 from http://www.shodhganga.inflibnet.ac.in
Suber, P. (2012). Open Access. In Open Access (pp. 4-10). Cambridge: MIT Press.

UNESCO. (2015). Introduction to open access. Retrieved March 25, 2017 from http://www.unesdoc.
unesco.org/images/0023/002319/231920e.pdf

35

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use


http://unllib.unl.edu/LPP/
http://www.unesco.org/iiep/virtualuniversity/media/forum/oer_forum_session_1_note.pdf
http://www.unesco.org/iiep/virtualuniversity/media/forum/oer_forum_session_1_note.pdf
http://www.oalib.com
http://www.mdpi.com
http://www.medknow.com
https://www.ndl.iitkpg.ac.in/
https://www.ndl.iitkpg.ac.in/
http://www.niscair.res.in
http://www.nptel.ac.in
https://www.pdfdrive.net/
https://www.plos.org
http://www.publications.drdo.gov.in
http://www.roar.eprints.org
http://hodhganga.inflibnet.ac.in
http://www.unesdoc.unesco.org/images/0023/002319/231920e.pdf
http://www.unesdoc.unesco.org/images/0023/002319/231920e.pdf

EBSCChost -

36

Chapter 3

Health Information Systems
and Their Usefulness
Among the Women Folk of
Kanyakumari District, India

R. Gnanabai
Scott Christian College, India

ABSTRACT

This chapter describes how health is the most precious component for the happiness and all-round
development of human being in the society. Alongside this, information is an important resource for
individual growth and survival. Therefore, a Health Information System (HIS) is a system for collecting/
processing of data from various sources, and using the information for policy-making and management
of health services. This chapter discusses health literacy and its association with health information
needs and health information literacy, the status of women in India and their influence in the well-being
of the family, and the impact of HIS. This chapter also proves that with enough data obtained from the
women of Kanyakumari District in India, the government’s policy needs to be directed towards women
for the success of its health-care programmes.

INTRODUCTION

Health is a relative state in which one is able to function well physically, morally, socially, and spiritually
in-order-to express the full range of one’s unique potentialities within the environment in which one is
living. In the words of Dubos (2007), ““...health is primarily a measure of each person’s ability to do
and becomes what he wants to become...”

According to Buddha, of all the gains, the gains of health are the highest and the best. Health is not
only essential for leading a happy life for an individual but it is also necessary for all productive activities
in the society. Thus the concept of health is actively discussed in various period from the early stage of
the society due to its social relevance and importance.
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Since independence, India has built up a vast health infrastructure and health personnel at primary,
secondary and tertiary care in public, voluntary, and private sectors. For producing skilled human re-
sources, a number of medical and paramedical institutions including Ayurveda, Yoga and Naturopathy,
Unani, Siddha, and Homeopathy (AYUSH) institutions have been set up.

HEALTH

The word ‘health’ is derived from the old English word ‘hoelth’, which means a state of being sound
and was generally used to infer a soundness of the body (Dolfman, 1973). Health as a state of being
can range from very good to very poor. Perhaps health can be more exactly described as an index, or a
measurement of function rather than of status.

The term ‘health’ is viewed differently by different people and authorities all over the world. India’s
First Five Year Plan (1951-1956) stated health as a “positive state of well being in which harmonious
development of mental and physical capacities of the individual lead to the enjoyment of a rich and full
life”.

HEALTH AND SOCIAL DEVELOPMENT

Health is the most precious component for the happiness and all round development of human being
in the society. An individual’s health and the health of a society are considered complementary to each
other. It is a fact that the individual’s health contributes to higher productivity and economic develop-
ment, which in turn provides them with higher wages and better prospects for good health. Thus, soci-
etal development largely depends on the health of its community. It has been rightly pointed out in the
report on the Census of India, 1971 that the expenditure on improving the health of a nation is regarded
as good investment yielding indirect return in increased efficiency and productivity. Health is a major
instrument of social and economic development and it can play a very important role in the creation of a
new world. The level of development achieved by a society is often determined on the basis of the level
of health and the system of health care and health services prevalent in the society.

The Universal Declaration of human Rights, states “Everyone has the right to a standard of living,
adequate for the well-being of himself or herself and his or her family” (Sedamkar, 2011).

HEALTH INFORMATION

Information is an important resource for individual growth and survival. The progress of modern societies
as well as individuals depends a great deal upon the provision of the right kind of information, in the right
form and at the right time. Information is needed to take a right decision and also to reduce uncertainty.

The term ‘health information’ has been defined in different ways. In many countries, the term is in-
terpreted to mean health statistical, epidemiological and other health oriented data used in the planning
and management of health services by the decision-makers and administrators. It has been interpreted
to mean health science literature covering health information at various levels. Some authorities safely
consider health information just as a health literature.
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According to World Health Organization (WHO, 1980), health information is information that con-
tributes to knowledge and understandings that, in turn, provides part of the basis for making decisions
and developing and managing services to improve health and health care. It also recognizes the three
components of health information as (a) management and operational information; (b) health statistics
and (c) health literature. Rolison (1998) defined health information as “...information on a continuum
between health education and health promotion. Therefore, access to health information may contribute
to health education and promote healthy lifestyle choices...”

Information is the first step to every healthy choice. Improvements in our health depend on us taking
control over, and responsibility for, health as an important component of our everyday lives. This ac-
tive participation requires full and continuing access to information: information about our bodies,
their workings in health and illness, and the services available to us in treatment and care, support and
cooperation... (Gann, 1986).

Ugboma (2010) has rightly mentioned the need for health information as “Information is a major
resource that is needed in every sphere of life endeavour especially in health matters”.

HEALTH INFORMATION SYSTEM

Health information systems refer to any system that captures, stores, manages or transmits information
related to the health of individuals or the activities of organizations that work with the health sector.
Health is an integrated effort to collect, process, report and use health information and knowledge to
influence policy and decision-making programme action, individual and public health outcomes, and
research. Sound decision-making at all levels of a health system requires reliable health statistics that
are disaggregated by sex, age and socioeconomic characteristics. At the policy level, decisions informed
by evidence contribute to more efficient resource allocation and at the delivery level; information about
the quality and effectiveness of services can contribute to better outcomes.

Health Information System (HIS) is a system for collecting/processing of data from various sources,
and using the information for policy-making and management of health services. HIS integrates data
from civil/vital registrations, censuses, population surveys, facility surveys, individual records, service
records and resource records for policy making and efficient management of health services.

HIS can be defined as ““a set of components and procedures organized with the objective of generat-
ing information which will improve health care management decisions at all levels of the health system”
(Lippeveld, Sauerborn & Bodart, 2000).

The health information system provides the underpinning for decision-making and has four key
functions: data generation, compilation, analysis and synthesis, and communication and use. The health
information system collects data from the health sector and other relevant sectors, analyses the data and
ensures their overall quality, relevance and timeliness, and converts data into information for health-
related decision-making (WHO, 2008).

The health information system is sometimes equated with monitoring and evaluation but this is too
reductionist perspective. In addition to being essential for monitoring and evaluation, the information
system also serves broader ends, providing and alert and early warning capability, supporting pattern and
health facility management, enabling planning, supporting and stimulating research, permitting health
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situation and trends analysis, supporting global reporting, and underpinning communication of health
challenges to diverse users. Information is of little value if it is not available in formats that meet the needs
of multiple users-policy-makers, planners, manager’s health care providers, communities, individuals.
Therefore, dissemination and communication are essential attributes-of the health information system.

Health Information System (HIS) in most of the countries is meant denote as a system consisting
of health statistics, epidemiological and other health related information useful for health planning and
management. According to WHO, a national HIS is constituted to assemble, analyze, interpret and
transmit information related to health to the right users.

WHO?’s conferences on Health Information System, held in Copenhagen in 1973 defined as, “A
mechanism for the collection, processing, analysis and transmission of information required for organis-
ing and operating health services and also for research and training”.

Health information system is a process whereby health data (input) are recorded, stored, retrieved and
processed for decision-making (output). Decision making broadly includes managerial aspects such as
planning, organising, and control of health care facilities at the national, state and institution levels and
clinical aspects which can be subdivided into (i) providing optimal patient care, (ii) training of medical
personnel to generate appropriate human resources, and (iii) facilitating research and developmental
activities in various fields of medicine (Devi, 2010).

HEALTH OF WOMEN

Women’s health issues have attained higher international visibility and renewed political commitment
in recent decades. While targeted policies and programs have enabled women to lead healthier lives,
significant gender-based health disparities remain in many countries. With limited access to education
or employment, higher illiteracy rates and increasing poverty levels are making health improvements
for women exceedingly difficult (Radha, 2012).

The slogan, “Healthy Women Healthy World” embodies the fact that as custodians of family health,
women play a crucial role in maintaining the health and well-being of their communities (State of the
World Population, 2005).

A woman’s health is her total well-being not determined solely by biological factors and reproduction,
but also by effects of workload, nutrition, stress, war and migration, among others.

Basic health care, family planning and obstetric services are essential for women yet these remain
unavailable to millions. Gender-equitable approaches to health are needed to enable women’s full par-
ticipation in the planning and delivery of health services. The health of families and communities are
tied to the health of women. The illness or death of a woman has serious and far reaching consequences
for the health of her children, family and community (WHO, 2000).

Health information is necessary to women for their healthy life in the society. The following facts
on women health rationalized the need for effective health information system exclusively for women.
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e  Maternal conditions are leading causes of death and disability among women (WHO, 1946). More
than 99 percent of the estimated 5, 36,000 maternal deaths each year occur in the developing
world (WHO, 2000).

e  Every year, about 10 million women endure life- threatening complications during pregnancy and
child birth, sometimes leading to long term disability (Nanda, 2005).

e  According to World Health Organisation (2007), globally, women comprise half of the adults
living with HIV/AIDS - in sub-Saharan Africa, the proportion rises to 61 per cent. A woman af-
fected by HIV/AIDS is plunged further into poverty, losing the ability to provide for herself and
her children.

e  Report of the International Conference on Population and Development states that early and un-
wanted child-bearing, HIV and other sexually transmitted infections, and pregnancy related ill-
nesses and deaths account for a significant proportion of the burden of illness experienced by
women-especially in low-income countries.

e  Nearly all maternal deaths are preventable through timely prenatal and postnatal care, skilled birth
attendance during delivery and the availability of emergency care to deal with complications.
The health benefits of spacing and limiting births for mothers and children with family planning
services are well known.

e  United Nations Economic and Social Council (2008) International funding from public and pri-
vate donors and other non-governmental organizations accounts for only 15 per cent of the ex-
penditures on reproductive health and family planning activities in developing countries. The
majority of spending comes from within the countries themselves, with more than half coming
from consumers’ pockets. Women health has become a branch of medicine based on emerging
trends. It refers to the branch of medicine that focuses on the diagnosis and treatment of diseases
and conditions that affect a woman’s physical and emotional well-being.

According to the Global Health Council, “the health of families and communities are tied to the health
of women, the illness or death of woman has serious and far reaching consequences on the health of her
children, family and community.” But in the society, the socio-cultural factors that prevent women to
benefit from quality health services and attaining the best possible level of health include:

Unequal power relationships between men and women;

Social norms that decrease education and paid employment opportunities;

An exclusive focus on women’s reproductive roles; and

Potential or actual experiences of physical, sexual and emotional violence (Radha, 2012).

HEALTH INFORMATION NEED

The term, ‘information need’ has been a troublesome one, which has debated the difference between
‘needs’ and ‘wants’, between ‘perceived needs’ and ‘expressed needs’, and so on. According to Line
(1974) defines, Information need as “what an individual ought to have for his work, his research, his
education and his recreations.”
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The terms ‘information needs’ and ‘information requirements’ are often used for the same concept and
represent the one and the same. Information requirements are however user specifications that applies
when information is requested or exchanged and include aspects such as accessibility and relevance of
information (Gericke, 2001).

According to Dervin (1983), “an information need is an impediment preventing an individual from
moving forward in cognitive time and space. The person is faced with a gap that must be bridged by
‘asking questions, creating ideas, and/or obtaining resources’. Such gaps do not occur in the abstract but
arise out of particular events and situations”.

The Librarian’s Thesaurus defines ‘Information Need’ as “that needs which library services or ma-
terials are intended to satisfy” (Soper, 1990). The objectives of studying information needs are:

1.  The explanation of observed phenomena of information use or expressed need;

2. The prediction of instances of information uses;

3. The control and thereby improvement of the utilization of information manipulation of essentials
conditions.

Human needs are of two types namely Physical and Psychological: Physical needs are requirements
for physical health and Psychological needs are requirements for mental health. However, Maslow (1970)
classified human needs into five namely:

1.  Self-Actualizing Needs: Formal education, leisure activities, ethics and values.

2. Esteem Needs: Multicultural awareness, emotional awareness, social system knowledge, sex edu-
cation, ethics and values.

3.  Love and Belonging Needs: Multicultural awareness, emotional awareness, leisure activities,
interpersonal skills, ethics and values and sex education.

4.  Safety Needs: Crime avoidance, traffic rules, emergency procedures, basic literacy and sex education.

5. Psychological Needs: Personal hygiene, nutrition, general health issues, AIDS prevention, drug,
tobacco, alcohol abuse and child abuse.

For the need of information by the user certain conditions are to be followed.

These conditions may be a) whether the awareness of the need for information is either necessary or
sufficient for concluding that the need exists. b) Secondly, whether the presence of a desire for infor-
mation is necessary condition for saying that there exists a need for information. c) Lastly, is the lack
of information a necessary or sufficient condition for concluding whether the information need exists.

The term ‘information need’ therefore does not necessarily imply that people are “in need of” infor-
mation as such but that the use of information can lead to the satisfaction of a more basic need (Wilson,
1981).

The need is concluded when the purpose for the use of information is present. According to Derr
(1983), the presence of “information purpose” as a necessary condition of information need has stressed
two necessary conditions for information need as follows:

1. The presence of an information purpose.
2. The information in question, contributes to the achievement of an information purpose.
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HEALTH INFORMATION LITERACY

Before defining health literacy and health information literacy, it is necessary to understand the meaning
of information literacy because the later concepts are developed from the information literacy. Information
literacy is a modern concept that enables the user to identify, use and evaluate the required information
from the modern complex information sources.

According to the definition of American Library Association (1989) information literacy is a set of
abilities requiring individuals to recognize when information is needed and have the ability to locate,
evaluate, and use effectively the needed information. The information literacy is also recognized as the
basis for lifelong learning. It is common to all disciplines, to all learning environments, and to all levels
of education. It enables learners to master content and extend their investigations, become more self-
directed and assume greater control over their own learning.

Broadly defined, information literacy is a set of abilities that allow a person to recognize when infor-
mation is needed and to effectively and efficiently act on that need. An information literate individual
is able to:

Determine the extent of information needed.

Access the needed information effectively and efficiently.
Evaluate information and its sources critically.

Incorporate selected information into his or her knowledge base.
Use information effectively to accomplish a specific purpose.

Understand the economic, legal, and social issues surrounding the use of information and access
and use information ethically and legally (Rockman, 2003).

Information literacy is no longer just a library issue. It is a common phenomenon and required for
everyone to be self-reliant on information and skills for life-long learning. Library professionals have to
play an effective role inculcating the spirit of information literacy among the different category of users
to fulfill their information needs.

Association Between Health Literacy and Health Information Literacy

The two term ‘health literacy’ (HL) and ‘health information literacy’ are the two widely used and
related concepts. While the former term tends to dominate medical and nursing research, the latter is
more directed towards issues relevant to Information Studies. Health literacy is defined as “the degree
to which individuals have the capacity to obtain, process, and understand basic health information and
services needed to make appropriate health decisions” (Healthy People, 2010). Based on a review of the
definitions found in the literature and consultation with an expert panel, Berkman, Davis & McCormack
(2010) offer a modified and further elaborated definition of HL as “the degree to which individuals can
obtain process, understand, and communicate about health-related information needed to make informed
health decisions.”

The concept of health literacy represents a constellation of skills, which includes print literacy as
understanding, locating, and interpreting documents; numeracy as mastering quantitative information;
and oral literacy as abilities to speak and listen effectively. Alongside these three aspects of HL, also
broader definitions have been brought in, including working knowledge of disease processes, ability touse
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technology, to network and interact with others socially, motivation for political action regarding health
issues, and self-efficacy (Berkman Davis & McCormack, 2011). When an emphasis is put on preventive
health, HL may become an everyday resource outside health care settings (Peerson & Saunders, 2009).

In 2003, the Medical Library Association (MLA) formed Health Information Literacy (HIL) task
force to assist the association in addressing health information literacy issues (Rombo, 2004). The task
force considered the Department of Health and Human Services (DHHS) definition of health literacy
and American Library Association’s (ALA) definition of information literacy to develop MLA’s defini-
tion ‘health information literacy’. According to this, HIL is

...the set of abilities needed to recognize a health information need, identify likely information sources
and se them to retrieve relevant information, assess the quality of the information and its applicability to
a specific situation, and analyse, understand, and use the information to make good health decisions...

This definition pre-supposes that a person has reading and writing skills, but it does not include the
social dimension of information into health information literacy. However, despite the narrower approach,
MLA’s definition of HIL has two advantages:

1. Itis specific enough and applicable to empirical research and
2. It is appropriate for assessing general everyday health information literacy among the literate
population.

The concept of (HIL) pre-supposes that an individual recognizes the need for information and how to
find, evaluate, use and subsequently communicate information effectively to solves particular problems
or make decisions. More importantly, whether information comes from the internet or world wide web,
online databases, books, films, conversations, posters, pictures or other images or any other possible
sources, inherent in the concept of information literacy is the ability to understand and critically evalu-
ate the information.

IMPACT OF WOMEN ON HEALTH-CARE

It is vital for a woman’s health and life that she has access to medical and health care needs for preven-
tive, as well as curative health, so as to be able to play her full part in the development of this country.
Indian society has always recognized the need for special consideration for women in its traditional
health sciences. In ancient India, it was the rishis or sages who composed the medical treatises. Women
have easy access to them among all sections of the population except in the case of very aristocratic.

The World Health Organization has defined Community Health workers as workers who live in the
community they serve, are selected by that community, are accountable to the community they work
within, receive a short, defined training, and are not necessarily attached to any formal institution (WHO
Study Group, 1989).

Good health is an invaluable asset for better economic productivity, both at the individual and national
level, but it is valued by those who own it as a prerequisite for a better quality of life and better standards
of living. Those who are the highest risk of poor health and its effects on longevity and morbidity are
the poor, women and children, especially those in the lowest strata of society.
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The inability to access healthcare and to spend on healthcare are the main reasons among these mar-
ginalized groups for their poor health status. Public healthcare systems do not have enough outreach to
them; it is a known fact that rural India is facing an acute shortage of trained medical personnel. Across
states, only 6.3 per cent posts are vacant whereas 67 per cent of doctors enrolled remain absent from duty.

Community Health Cell’s empowering the poor rural women to be health activists community health
workers and its impact on primary health care is narrated. The Ministry of Health and Family Welfare
initiated a project towards empowering women for health with financial assistance from WHO-SEARO
in 1998 to address the physical and emotional health problems of vulnerable groups of people in 15
states (Sudhamani, 2008).

Women account for 50% of all people living with HIV/AIDS globally. In the year 2000, there were
80 million unwanted pregnancies. 20 million unsafe abortions, Slakhs maternal deaths, 99% of these
cases were reported in developing countries.

WOMEN IN INDIA

The Eleventh Five Year Plan will provide an opportunity to restructure policies to achieve a New Vision
based on faster, broad-based, and inclusive growth. One objective of the Eleventh Five Year Plan in to
achieve good health for people, especially the poor and the underprivileged. In order to do this, a com-
prehensive approach is needed that encompasses individual health care, public health, sanitation, clean
drinking water, access to food, and knowledge of hygiene, and feeding practices. The Plan will facilitate
convergence and development of public health systems and services that are responsive to health needs
and aspirations of people. Importance will be given to reducing disparities in health across regions and
communities by ensuring access to affordable health care. The health status of women has improved
over the last few decades; however, it remains a major development task. Long standing challenges like
reducing unwanted fertility still exist in some countries while other countries have moved on to new
and different challenges.

Close to 245 million Indian women lack the basic capability to read and write. Adult literacy rates
for ages 15 and above for the year 2000 were female 46.4% male rate of 69%. The average nutritional
intake of women is 1400 calories daily. The necessary requirement is approximately 2200 calories. 38%
of all HIV positive people in India are women yet only 25% o beds in AIDS care centers in India are
occupied by them. 92% of women in India suffer from gynaecological problems. 300 women die every
day due to childbirth and pregnancy related causes. The maternal mortality ratio per 10,00,000 live
births in the year 1995 was 440.

Maternal conditions are the leading cause of death and disability among women. More than 99 per
cent of the estimated 5, 36,000 maternal deaths each year occur in the developing world. Every year, about
10 million women endure life-threatening complications during pregnancy and childbirth, sometimes
leading to long-term disability. Early and unwanted childbearing, HIV and other sexually transmitted
infections, and pregnancy-related illness and deaths account for a significant proportion of the burden
of illness experienced by women, especially in low-income countries. Nearly all maternal deaths are
preventable through timely prenatal and postnatal care, skilled birth attendance during delivery and the
availability of emergency care to deal with complications. Millennium Development Goal 5 focuses
on reducing the maternal mortality ration (MMR) by 75 per cent between 1990 and 2015 and ensuring
universal access to reproductive health by 2015.
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DETERMINANTS OF WOMEN’S HEALTH

Health status is influenced by complex biological, social, and cultural factors that are highly interrelated.
These factors affect men and women differently. Women’s reproductive biology, combined with their lower
socio-economic status, results in women bearing the greater burden from unsafe sex which includes both
infections and the complications of unwanted pregnancy. Biological and social factors affect women’s
health throughout their lives and have cumulative effects. Therefore, it is important to consider the entire
lifecycle when examining the causes and consequences of women’s poor health (Mukherjee, 2012).

Biological Determinants

Unlike men, women are subject to risks related to pregnancy and childbearing. Where fertility is high
and basic maternity care is not available, women are particularly vulnerable. Certain conditions includ-
ing hepatitis, anemia, malaria, and tuberculosis, can be exacerbated by pregnancy. Biological factors,
women have a higher risk per sexual exposure of contracting sexually transmitted infections (STIs),
including the human immunodeficiency virus (HIV) than do men. In addition, because women with
STIs are less likely to have recognizable symptoms, they may delay treatment until an advanced stage,
with more severe consequences. Human papilloma virus infection results in genital cancer much more
frequently in women that in men, and it is the single most important risk factor for cancer of the cervix.
Gynecological cancers including breast, cervical, uterine, and ovarian account for 27 per cent of all
malignancies occurring to women kin developing countries.

Socio-Economic Determinants

Poverty underlies the poor health status of developing country population, and women represent a dis-
proportionate share of poor. Furthermore, the cultural and socioeconomic environment affects women’s
exposure to disease and injury, their diet, their access to and use of health services, and the manifestations
and consequences of disease. In all regions reproductive health continues to be worst among the poor.
Women in the poorest households have much higher fertility rates than those in the wealthiest and far
fewer births in the presence of skilled health professionals, contributing to higher maternal mortality ratios.

Women’s disadvantaged social position, which is often related to the economic value placed on fa-
milial roles, helps perpetuate poor health, inadequate diet, early and frequent pregnancy, and a continued
cycle of poverty. In countries where women are less educated and have less control over decision making
and family resources, they are also less apt to recognize health problems or to seek care. Women’s low
socioeconomic status makes them more vulnerable to physical and sexual abuse and mental depression.
Unequal power in sexual relationships exposes women to unwanted pregnancy as well as STIs. Their
low social status has also led to more and more women in forced prostitution.

STATUS OF WOMEN HEALTH IN THE DEVELOPING WORLD

When women are sick, there is no one to look after them. When men are sick, they can be looked after
by women. In developing countries, women’s health status is changing in response to several emerging
trends. On the positive side, more girls are attending school, delaying marriage and childbearing, and
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having smaller families. However, the rate of HIV/AIDS infections is accelerating among women, with
young women particularly at risk.

The world has witnessed an increase in life expectancy at birth, primarily because of the improved
survival of infants and young children. Developing countries are now faced with an unfinished health
agenda of problems such as continuing high maternal mortality ratios and malnutrition, and the new
challenge of an increasing prevalence of chronic diseases such as cardiovascular disease resulting from
an aging population. Socio-medical problems, such as gender-based violence, are also an increasing
source of concern. Many health concerns merit attention to improve women’s health.

THE STUDY AND ITS FINDINGS

In this context a survey was conducted among the women in Kanyakumari district with intention to
assess the health information needs of women. The survey on health awareness among the women that
majority (50.4%) of the women folk have only medium level awareness towards health. Moreover, their
health awareness is influenced by age, locality, educational qualification, occupation, religion, marital
status and size of the family. They have aware on various health parameters such as vaccination (84.2%),
child care (84.0%), basic reasons for fever (78.6%), age of puberty (75.7%), preventive measures (74 per
cent) and 71.9 per cent on head ache. They have poor awareness on cholesterol level (34.3 per cent), sugar
level (58.9 per cent), blood pressure level (56.5 per cent, and reason for diabetes (13 per cent). Among
those who have high level awareness towards various health parameters, 37.6 per cent of the respon-
dents are aware of vaccination, child care (37 per cent), first aid of various health issues (34.7 per cent),
basic reasons of fever (34.7 per cent), age of puberty (34.5 per cent), reproduction (30.6 per cent), basic
reasons of headache (30.2 per cent), blood pressure level (24.7 per cent) and sugar level (14.6 per cent).

The study revealed that majority of the women (83.1 per cent) are aware of Allopathic Medicine,
and 71 per cent are aware of Herbal Medicine and followed by Naturopathy Medicine by 57.6 per cent,
Siddha by 55.7 per cent, Ayurvedic medicine by 51.6 per cent and Chiropractic Medicine by 57.4 per
cent. In-spite-of the fact that majority of the women aware of both the medical insurance scheme and free
ambulance services, only 46.9 per cent of the women have availed medical insurance scheme. Awareness
of the women on various media sources for seeking health information. Television is the first prefer-
ence and followed by magazines, Books, Newspapers, Library, Internet, Posters and radio. Women are
more aware of ‘Television’ as a source in dissemination of health information than other media sources.
Awareness of women towards various personal resources majority of the women preferred ‘primary
health centres’, health departments, NGOs, local chemists, and birth attendants. Thus, women are aware
of personal sources for health information from primary health centres. Majority of the women (65.4 per
cent) are aware of the availability of health information on the web. Most preferred libraries for seeking
health information by the women are academic libraries followed by public libraries and medical libraries.

Health information need of women reveals that top most priority is to information related ‘puberty and
reproduction’, followed by ‘sickness’, ‘child health’, ‘physical exercise’ and ‘symptoms and preventive
measures’. The least priority areas are ‘firstaid’, ‘hygienic and sanitation’ and ‘vaccination’. Frequency of
health information needed by women is as follows: 33 per cent needs the health information occasionally,
23.8 per cent rarely need health information, and 12.6 per cent needs health information often and 2.7
per cent needs health information always. Majority of the women (69 per cent) needed health informa-
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tion before visiting the medical practitioner and during the treatment. Availability of some information
on the symptoms of the disease helps in early detection and also in its prevention.

Health seeking behavior of women among the personal sources, 85.2 per cent of the women reports
that they collect health information from general hospitals, it is followed by from medical professionals
by 81.6 per cent, from public health centers by 80.1 per cent, from friends and relatives by 64.4 per cent,
by attending class or course by 62.6 per cent, and NGOs by 62.1 per cent. Among the impersonal sources,
books are preferred by 90.1 per cent of the respondents to collect health information; public libraries are
used by 78.9 per cent and academic libraries by 63.7 per cent. Women collect health information through
discussions with medical professionals, discussions with friends, relatives and colleagues, participating
in health awareness programmes, and through individual effort such as reading books, magazines and
other documentary sources.

Health Information literacy majority of the respondents (68.6 per cent) are familiar with the term
health information literacy. Women have health information literacy at medium level only. It also shows
that 31.4 per cent have high health information literacy, 31.1 per cent have medium health information
literacy and 37.5 per cent have low level health information literacy. Women do differ significantly on
health information literacy based on age, educational qualification and occupation.

Barriers in accessing health related information location, language and lack of time are the major
individual barriers among the women in accessing relevant health information. Lack of support from
the library professionals, lack of up-to-date information on health, lack of libraries and lack internet
access are the major barriers perceived by the women in accessing health information. Most of the
women perceived the problems in locating health information is only at minimum and the intensity of
the perceived problems is only at low level.

CONCLUSION

The present study reveals that women in Kanyakumari District have health information literacy at moder-
ate level and it is significantly associated with their health awareness. Moreover, their health awareness
on various health indicators is at medium level. Health awareness of the women is influenced by the
demographic variables such as age, educational qualifications, occupation, health information literacy
and monthly income. Moreover, women use modern information and communication technologies for
accessing health information. The study also revealed that majority of the women depends on academic
libraries for seeking health information in Kanyakumari District. Public libraries and information centers,
and public health centers are also used for accessing health information. It is concluded from the study
that, the existing information system must give importance and priority to fulfill their health information
needs which helps to develop a health society. Continuous education programme, awareness programme
and training are required to improve health information access, and to be self-reliant on their health
information for health decisions making and helps to empower decision taking ability.

SUGGESTIONS

Improving women’s health requires a strong and sustained commitment by governments and other
stakeholders, a favorable policy environment, and well-targeted resources. Long-term improvement in
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education and employment opportunities for women will have a positive impact on the health of women
and their families. In the short term, significant progress can be achieved by strengthening and expand-
ing essential health services for women, improving policies, and promoting more positive attitudes and
behavior towards women’s health.

The women are to be motivated to participate in health camp and health education programmes. The
authorities concerned should take efforts to establish an effective health information system to disseminate
health information to the public. Effective community health care mechanism and information centers for
creating health awareness among the women are the need of the hour. The primary health information
system should take the health tips to the door steps of the public. The contents of the mass media such
as Television and Newspaper should be improved to provide health information and preventive steps
periodically to the public. The district administration as well as voluntary agencies should organize health
camps and health awareness programmes on various health issues and on seasonal diseases.

One of the most reliable measures of prevention is education and training. The Council on Graduate
Medical Education has been providing funds for numerous centers to research women health issues,
which has to be increased. More individual-level preventive and personal habits are vital for good health.
Most physicians believe that a baseline physical examination is a reliable comparative tool. Counseling
for special issues concerning cigarette smoking, exercise, diet, primary disease prevention, safe sexual
practices, alcohol abuse, psychological disorders and violence should organized.

Knowledge of family history is important since many diseases have strong propensity among first-
degree relatives. Blood pressure should normally be measured every other year. Screening tests for breast,
cervical, and colorectal cancer is recommended. Pap smears taken during routine pelvic examinations
can screen for disease processes in the reproductive tract. Serum cholesterol monitoring and reduction
are advised. Proper documentation of indigenous knowledge on treatment system, and prevention is to
be carried out for the benefits of coming generation.
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Chapter 4

How to Design and Frame
a Questionnaire
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ABSTRACT

The present chapter explores the essential stages in designing and developing the questionnaires and
offers a basic introduction to beginners who are at the preliminary stages of their research. The study
was approached purely from a theoretical perspective and various issues and challenges have been ad-
dressed including the length of questionnaires, how to distribute a questionnaire and how to analyze the
data. The study concluded that researchers often rely on the previously developed questionnaire rather
than developing the new one because it requires the knowledge and expertise. For novice researchers,
developing entirely a new questionnaire requires a basic understanding of the format of the question-
naire, length of the questionnaire and how to distribute a questionnaire. Therefore, the chapter presents
a systematic way to develop a questionnaire keeping in view all the issues and problems faced by re-
searchers who are engaged in study for a thesis or in other research projects.

INTRODUCTION

The questionnaire is the research instrument based on different set of questions for the purpose of gather-
ing information from the respondents across various fields. According to Rowley (2014), questionnaires
are one of the most widely used means of collecting data and therefore many novice researchers in busi-
ness and management and other areas of the social sciences associate research with questionnaires. It is
not easy to design a questionnaire; it requires a lot of effort and dedication in creating the questionnaire
that answers your questions and fulfills your purpose. Moreover, the questionnaire is a sort of document
which includes a various set of questions including open and closed-ended, dichotomous questions,
ranking and Likert scale and the respondents are asked to respond the questionnaire. Developing a
questionnaire is critical to the success of the survey because ambiguous questions, inappropriate word-
ing, the length of the questionnaire can affect the response rate and makes the survey inconsequential.
According to Beri (2008), a marketing researcher intending to collect primary data has to be extremely
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careful in deciding what information is to be collected, how many questions are to be formulated, what
should be their sequence, what should be the wording of each question and what should be the layout
of the questionnaire. The issues of response and non-response bias are very common in evidence-based
research leading to the biased results and findings.

If you are a novice to research and want to design a questionnaire for your dissertation or thesis then
this study will help you in designing, distributing and collecting the data of the questionnaire in a very
efficient and effective way.

The present study is an attempt to highlight the some of the core issues and challenges in design-
ing the questionnaire viz. length of the questionnaire, distribution of questionnaire, response and non-
response bias.

The remainder of the study is organized as follows: the first section discusses the introduction of
the study. The second section discusses the types of questionnaires. The third section discusses why
questionnaires are being used? The fourth section discusses the rationale of using the different types
of instruments in designing the questionnaire. The fifth section discusses what kind of research can be
conducted through questionnaires.

Section sixth discusses the type of questions asked through questionnaires. The seventh section
discusses the length of the questionnaire. Section eighth highlights the selection of respondents. Sec-
tion ninth discusses the distribution of questionnaires. Section tenth highlights the role of response and
non-response bias. Section eleventh discusses the analysis of data and preparation of data for analysis.

TYPES OF QUESTIONNAIRE

According to Saunders et al. (2005), the design of a questionnaire differs to how it is administered, and
in particular, the amount of contact you have with the respondents. Generally, there are two types of
questionnaires such as self-administered questionnaire and interviewer administered. The self-adminis-
tered questionnaires are usually completed by respondents themselves. These questionnaires are usually
delivered and returned through email. The questionnaires which are delivered by email or the internet
are called online questionnaires. Google docs play a major role in framing the online questionnaires
and reduce the time and effort. On the other hand, the questionnaires which are delivered by post to the
respondents are called postal questionnaires, usually, respondents return the questionnaire by post also.
The questionnaires which are delivered to respondents by hand and are collected later are referred to as
delivery and collection questionnaire (Saunders et al., 2005). The second one is interviewer administered,
where interviewer physically meets the respondents and grabs the useful information by interviewing
the respondent. The widely used interview schedules are a telephonic questionnaire or telephonic inter-
views where investigator asks the questions from the respondents by telephonic conversation. Whereas,
the structured interview is a quantitative method where interviewer exactly asks the same questions in
the same order.
Self-administered questionnaire:

1. Online questionnaire
2. Postal questionnaire
3. Delivery and collection questionnaire
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Interviewer administered:

1.  Telephone questionnaire
2. Structured interview

WHY QUESTIONNAIRES?

Questionnaires are mostly used in conducting quantitative research, where the researcher wants to profile
the sample in terms of numbers (e.g. the proportion of the sample in different age groups) or to be able
to count the frequency of occurrence of opinions, attitudes, experiences, processes, behavior’s, or predic-
tions (Rowley, 2014). Questionnaires are typically designed to collect the data from a large number of
respondents, however; interviews are limited to the smaller number of respondents. For example, if we
want to study the impact of market orientation on the business performance, we can generate a bunch of
items or questions from the literature to measure the market orientation and business performance. For
measuring a market orientation and business performance we need to generate a set of items and then
decide who will be the respondents for the same. If the researcher wants to adopt the different approach
other than questionnaire like interviews, which can be time-consuming.

COULD YOU USE AN EXISTING INSTRUMENT

A researcher can use three types of instruments including the one which has been previously developed.
Researchers can develop a new instrument and can modify the previously developed questionnaire.
However, the standardized questionnaire can save time and resources as the researcher has no need to
generate the items for developing the questionnaire. The researcher should give outline details of the
standardized questionnaire which he/she has adopted from the different studies. If the standardized ques-
tionnaire is not available, you will have to develop your own questionnaire. The best way is to modify
the previously developed questionnaire which can save the need to develop a new construct. According
to Farooq (2016a)

...there are various approaches or methods for developing a scale. The first approach deals with the
development of a new scale. The second approach deals with the selection and use of a scale that has
been developed previously. The third is concerned with the modification of an existing scale or the in-

troduction of a set of new items to an existing scale.

It is not necessary to validate the contents of a standardized questionnaire, however developing en-
tirely a new scale requires the validation of contents by subject matter experts.

TYPE OF RESEARCH CONDUCTED THROUGH QUESTIONNAIRES

Different type of research can be conducted through questionnaires including descriptive research and
analytical research. Descriptive research involves describing situations and does not determine cause and
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effect relationship. The most commonly used descriptive methods are the survey, observation, and case
study method. Observation method deals with the direct observation of phenomena, while as in survey
method respondents answer the questions administered through questionnaire or schedule. However, case
study method is more prominent and involves in-depth study of an individual or group of individuals.

According to Kothari & Garg (2014), descriptive research includes surveys and fact-finding enquiries
of different kinds and the notion of descriptive research is a description of the state of affairs as it exists
at present. Analytical research is a specific type of research which includes critical thinking skills and the
measurement of facts about the research being conducted. The purpose of analytical research is to study
the relationship between different variables. Analytical research involves examining the multifaceted
relationship between variables. The most commonly used analytical research includes regression and
structural equation modeling. Regression can be used to study the impact of the independent variable
on dependent variable for instance, if we have to study the impact of market orientation on business
performance regression can be the best possible option available to researchers and academicians. On
the other hand, structural equation modeling can be used to study the multiple dependence relationships.
For example, image creates satisfaction and satisfaction creates loyalty, satisfaction is both independent
and dependent variable.

TYPE OF QUESTIONS ASKED THROUGH QUESTIONNAIRE

The researcher should use the language which respondents can easily understand so that he can grab the
relevant information about a construct or a scale under study. If the researchers are interested in studying
the relationship between market orientation and business performance; it is unlikely that he will ask the
questions separately for both the constructs. What type of question should a researcher ask? depends
upon the nature of the study as well. For instance, if a researcher wants to study the subjective measures
of performance, he can use 5 point or 7 point likert scale.

When designing or developing a questionnaire, a researcher is often confronted with what type of
questions to ask the respondents such as open and closed-ended questions, dichotomous questions, likert
type and questions based on nominal or ordinal scale.

Over the years, various rules of thumbs have been formulated pertaining to-dos and donts of asking
questions. Below are some rules which can guide a researcher for avoiding mistakes in designing the

questions.

1. Always bear in mind research questions
2. What do you want to know

3.  How do you answer it

4. Avoid ambiguous terms in questions

5. Avoid long questions

6.  Avoid double-barreled questions

7.  Avoid technical terms

These rules can be very fruitful for the researchers who want to design questions without any ambiguity
and want to ensure that information gathered actually represents the construct (Bryman and Bell, 2010).
Respondents can ask a different type of questions including open and closed-ended questions, dichoto-
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mous, Likert type and ranking questions. Open-ended questions allow respondents to give responses
in their own way, while as closed-ended questions limits the respondents with a grid of questions from
which they must choose to answer the question. However, when a question has two possible options such
as yes/no, true/false there are different ways of posing these questions to the respondents. For instance,
do you believe that corporal punishments are justified? A) Yes B) No.

Likert scales are frequently used to collect the opinion data. When responding to a Likert scale, re-
spondents specify their level of agreement or disagreement on a five or seven point scale for a particular
set of items. The researcher should include negative statements to ensure that respondents read each
statement carefully however, the researcher should bear in mind that negative statements are reverse
coded. The final category deals with ranking questions, where the researcher asks the respondents to rank
a group of items or statements depending upon the importance of each statement or item. Respondents
compare the items to each other in order of their preference.

HOW DO | MAKE SURE THAT RESPONDENTS
REPLY MY QUESTIONS ACCURATELY?

There are various questions which arise in the minds of the researchers before designing a questionnaire.
Am I targeting the right respondents? Are they knowledgeable enough to respond my questions? Are
they taking the enough time to respond the questions? How to tackle the problems if the respondents
are biased? Well, a researcher should target the right respondents to grab the accurate information or
data. For instance, if a researcher is studying the relationship between knowledge sharing and business
performance and he is targeting the wrong population then there is a likelihood of response bias. Re-
spondents should be knowledgeable enough to answer the given set of statements.

The researchers or academicians should not pose any question which is equivocal rather he should
consult the subject matter experts for validating the items he wishes to measure. Choosing the right
subject matter expert for measuring the content validity can mitigate the chances of response bias. For
example, if you want to measure the business performance of an organization you could select a battery
of items measuring business performance including sales growth, return on investment, market share
and asset growth and the subject matter experts selected should be from the same field so that items
selected for measuring business performance actually reflects the same.

LENGTH OF THE QUESTIONNAIRE

Don’t make questionnaires too long, failure to observe this rule will produce a decline in response rate
not because of the fact that respondents become reluctant to respond but also because the response from
each respondent will decline (Burchell & Marsh, 1992). According to Herzog & Bachman (1981), many
researchers are convinced that survey instruments have a maximum length beyond which there is an
increasing probability of premature termination, random responding, or other behavior patterns which
result in data of lower quality. Childers & Ferrell (1979) opined that the issue of questionnaire length
has been the subject of considerable investigation but with often confusing and conflicting results. There
has been a growing perception about increasing the length of the questionnaire which may lead to poor
response rates. However, this perception may change depending upon the nature/type of study.
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Questionnaire length is an important factor in determining the response rate in various studies. For
instance, if a researcher wants to measure knowledge sharing of an organization and he/she selects 20
items from different studies, the response rate will be much lower than 10 item scale of knowledge
sharing. A study conducted by Lund & Gram (1998), on a random sample of one thousand Norwegian
women between 35-49 years old; five questionnaires were developed according to the length and title. A
total of 3106 questionnaires were returned with response rate 62.1% and the highest response rate 70.2%
was achieved with a questionnaire having two pages as compared to the questionnaire having four and
six pages respectively with a response rate of 62.8% and 63.3%.

HOW DO | CHOOSE RESPONDENTS?

Respondents should be selected on the basis of nature of the study, for instance if you are conducting a
study on knowledge management, your population will comprise chief knowledge officers or the respon-
dents who are having the decision-making power including top management. The first step in identifying
and selecting respondents is to deliberate the population of your study. Respondents should be selected
carefully otherwise it will change the purpose of the study, for instance, if you are conducting a research
on information technology orientation, your respondents will comprise of chief information officers, IT
experts, information science researchers and data scientists. However, LinkedIn, CII (Confederation of
Indian industry), and American technology association can be very supportive in selecting the respon-
dents depending upon the membership.

Respondents should be selected on the basis of prior experience and contact details also called sam-
pling frame. The sampling frame is the list of people forming a population and may include individuals,
households, and institutions. There are various approaches for selecting a sample including probability
and non-probability sampling. According to Lathman (2007), the choice to use probability or non-
probability sampling depends on the goal of the research.

A detailed summary of probability and non-probability sampling methods available to the researcher
as shown in Table 1. Probability sampling is also called random sampling where every item has equal
chances of selection whereas; non-probability sampling does not ensure the equal chances to every item.

DISTRIBUTION OF A QUESTIONNAIRE

The distribution of a questionnaire depends upon the mode of delivery available to the researcher such
as self-administered mail, email, administered by telephone and face-to-face (Bird, 2009). Once your
questionnaire is designed, pilot tested and amended and your sample selected, the questionnaire can be
used to collect data. This final stage is called administering the questionnaire. In administering your
questionnaire, it is important that you abide by your university’s or professional body’s code of ethics
(Saunders et al., 2011).

The best way to distribute a questionnaire is to use an online survey such as Survey Monkey. This site
allows the researcher to develop his own questionnaire and provides extra options of a target audience.
Survey Monkey helps in creating online surveys and results can be viewed graphically.

Mail survey can be very supportive and researcher should make sure to include a self-addressed
envelope so that respondents can easily mail their responses. Conducting face-to-face interviews can
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Table 1. Sampling techniques

Sampling Technique Description

Probability Simple random sampling Every item of the universe has equal chances of inclusion in the sample.

It is a modified version of simple random sampling, where population is infinite and

Cluster samplin . .
plung sampling frame does not exist

Every ith item is selected from the list randomly from the first k units of the list and

Systematic sampling then every kth unit is selected. In this type of sampling, the population is finite.

If a sample is drawn from a population which does not constitute a homogenous
group, stratified sampling can be used for the same. Therefore we divide the whole
population into different strata’s that are individually homogenous and items are
selected from each stratum

Stratified sampling

Suppose a researcher wants to study the impact of income on education, he may
Quota sampling select a quota of 100 students and collects the data from the same. The sample of
100 students selected is called quota sampling

Non-
probability

If a researcher collects the data from the respondents on the basis of his own
Convenience sampling convenience and respondents are willing to cooperate for providing information then
such a sampling is called convenience sampling

If a researcher is to select a sample of 200 IT experts, he may exercise his own pre-
Judgmental sampling conception and judgment for including IT experts in the sample such a sampling is
called judgmental sampling.

A group of individuals are selected and asked to recommend others in the same or

Snowball sampling different field such a sampling is called snowball sampling

reduce response bias and it is more challenging for respondents to avoid answering a question when the
researcher asks it directly. However, creating online questionnaire through Google docs will reduce time
and effort and can be very helpful when researchers find it difficult to edit the questionnaire.

RESPONSE AND NON-RESPONSE BIAS

A paper published by Kanuk and Beerenson in 1975 titled, “Mail Surveys and Response Rates: A Lit-
erature Review”, published in Journal of marketing research, raised many questions viz., How reliable
are mail questionnaire surveys today? What empirical techniques have been developed to improve the
response rates, to reduce or disarm the problems of response and nonresponse bias? In brief, what is the
state of the art today? The unwillingness to participate in surveys may be due to several reasons: The
length of the questionnaire and the respondents are chosen from different fields which do not represent
the study leading to the lower response rate.

According to Kanuk and Beerenson (1975), empirical studies designed to improve the validity and
reliability of mail surveys can be divided into two categories: Those designed to improve response rates
and those designed to reduce biases due to nonresponse. The respondents are generally divided into
early respondents and late respondents and the responses may or may not differ in both the cases. For
example, if we want to study the relationship between knowledge management and business performance
and the respondents selected are from a different background than knowledge management, leading to
the response and nonresponse bias. The respondents selected should be from knowledge management
background which may reduce the response and nonresponse bias.
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Sheikh and Mattingly (1981) proposed two methods of identifying the nonresponse bias: Firstly, the
difference in outcome between early and late respondents may indicate non-response bias, and its extent
may be proportional to the delay in response. The second method makes use of population characteristics.
For example, the difference between respondents and non-respondents in terms of age, sex, and social
class may indicate non-response bias.

HOW TO ANALYZE THE DATA?

The researcher should decide at the very outset which technique to use for analyzing the data prior to
the questionnaire design. If a researcher wants to study an impact of the independent variable on the
dependent variable and both variables are based on metric data then he/she could use regression and if
a researcher comes across with a situation where he/she has multiple independent variables and single
dependent variable he/she could apply multiple regression. However, if a researcher wants to study
the association between income and education, he should apply chi-square test. However, data can be
analyzed on the basis of the nature of study for instance, if a researcher wants to measure the multiple
dependence relationships between the different variables, structural equation modeling can be used for
the same. Structural equation modeling is the only tool which can specify a series of multiple dependence
relationships, for example, image creates satisfaction and satisfaction creates loyalty. In this example,
satisfaction is both independent as well as an dependent variable which can only be tested using struc-
tural equation modeling.

With the advent of different statistical packages including SPSS, SAS, R and AMOS analysis can
be conducted very quickly. There is no need to calculate regression manually as it can be done using
Microsoft excel or SPSS. According to Rowley (2014), data analysis software can be divided into three
categories including web survey software (Survey monkey), office software such as Microsoft excel and
specialist data analysis software such as SPSS, AMOS, LISREL, EQS, MINITAB, and SmartPLS. Selec-
tion of particular statistical software depends on the availability and expertise of that particular software
package. For instance, excel is widely available and user-friendly and is not based on the assumptions
like univariate or multivariate normality. However, if you are dealing with the SPSS it requires certain
assumptions like normality of data. One of the limitations of SPSS is that it does not calculate convergent
validity and discriminant validity, while as statistical packages like AMOS, SmartPLS and LISREL can
be very supportive for calculating the construct validity, convergent validity, and discriminant validity.

PREPARATION OF DATA FOR ANALYSIS

When the researcher completes the data collection, the first step in data preparation is to check whether
the questionnaires fit for the analysis or not. If the questionnaire checking was not undertaken at the time
of collection of data, then it can be taken into consideration after data collection is completed.

The data collected through questionnaire will not be acceptable if it contains the missing frequency,
incomplete information; information provided by respondents who are not knowledgeable enough or
does not qualify for the participation (Kothari & Garg, 2014).

Apart from questionnaire checking, editing should be taken into consideration by checking whether
information collected through questionnaire is complete and uniformly entered. The editing should be
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followed with the coding of data. Coding is defined as the process of assigning numerical to the responses.
Coding decisions should be taken into account at the time of designing of questionnaires. Data can be
classified on the basis of metric and non-metric, former deals with the ratio and interval scale while as
later deals with nominal and ordinal data. Data having similar attributes can be placed into one group
and in this way, entire data can be categorized into various groups or clusters.

Graphical representation of the data helps in understanding the data easily. Every statistical package
including Microsoft excel, SPSS and R offers a wide range of graphs in the form of Bar chart, pie-chart,
histogram, and surface. Data cleaning involves the checking of data in the form of outliers and missing
values. Outliers can be detected and removed using boxplots and histogram, however, missing values
can be identified using descriptive statistics.

DISCUSSION AND CONCLUSION

The present study has explored the issues and challenges faced by researchers in designing and devel-
oping the questionnaires. It can be concluded that researchers often rely on the previously developed
questionnaires rather than developing the new one due to lack of understanding and expertise. For nov-
ice researchers, developing entirely a new questionnaire requires a basic understanding of the format
of the questionnaire, length of the questionnaire and how to distribute a questionnaire. Therefore, this
article presents a systematic way to develop a questionnaire keeping in view all the issues and chal-
lenges faced by researchers who are engaged in study for a thesis or in other research projects. The
article was approached from a theoretical perspective and does not cover all the issues in designing a
questionnaire. However, this article will be very supportive for beginners (M.Phil and Ph.D. scholars)
who wish to design the questionnaire and want to learn how to deal with challenges like the length of
the questionnaire, analyzing the data, data preparation and how to choose respondents. The designing
of questionnaire has become very easy with the advent of some online outsourcing agencies including
survey monkey. This site allows the researcher to develop his/her own questionnaire and provides extra
options of a target audience.

Questionnaire involves gathering a large number of data in a short period of time and the results can
be easily quantified using different statistical packages including SPSS, Minitab, AMOS, and SmartPLS.

According to Beri (2008, p. 108), a marketing researcher intending to collect primary data has to
be extremely careful in deciding what information is to be collected, how many questions are to be
formulated, what should be their sequence, what should be the wording of each question and what
should be the layout of the questionnaire. However, the length of the questionnaire has been a challenge
for researchers, questionnaires should be as short as possible because making questionnaires too long
reduces the response rate and also creates the boredom among the respondents. According to Herzog
& Bachman (1981, p.549), many researchers are convinced that survey instruments have a maximum
length beyond which there is an increasing probability of premature termination, random responding,
or other behavior patterns which result in data of lower quality. The length of the questionnaire is not
the only issue but there are other aspects which should be taken into consideration while designing a
questionnaire including how to choose respondents, distribution of questionnaire, how to analyze the
data and how to make sure that respondents respond my questions accurately. Rowley (2014) suggests
that when respondents read your questions they will each do this from their view of the world, including
their understandings, interpretations, values, views, and attitudes.
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The issues of response and non-response should be carefully estimated so that the findings can be
properly generalized. According to Kanuk and Beerenson (1975), despite a large number of research
studies reporting techniques designed to improve response rates, there is no strong empirical evidence
favoring any techniques other than the followup and the use of monetary incentives. Dividing the re-
spondents into early respondents and late respondents and then measuring the differences between the
two groups can be one of the best strategies to identify the non-response bias in evidence-based research.

The study reviewed a limited number of previous studies and excluded other journals of high quality
which are often considered as significant publication means among social science researchers. Future
research needs to discuss the other aspects which were beyond the scope of this study including content
validity and its different formats and subject matter experts.
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ABSTRACT

The quantum of information being produced has made the information scientists to devise various ways
and means to effectively organize and disseminate them when needed. Bibliographical, citation and
abstracting databases are the some of the tools. This chapter intends to describe the conceptual base of
bibliographical databases, their genesis and impact in library science perspective and their importance
in measuring information. The chapter also presents the science of measuring information using various
quantitative and qualitative approaches like bibliometrics and scientometrics.

INTRODUCTION

Information can simply be defined as data that have been collected, collated and communicated in a
meaningful form. The advancements in science and technology Post-World War created several by-
products and one such is the production of information in huge quantity. Along with this the advent
of modern fifth generation computers and communication technology gave birth to phrases and terms
such as ‘information explosion,” ‘information overload,” ‘bandwidth,” ‘channel capacity,” ‘information
redundancy,” ‘noise,’ etc.
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Information explosion, which is also known as exponential growth of information leads to formulate
a mechanism to retrieve the information easily and effectively without waste of time. Presently informa-
tion explosion has become a common phenomenon due to the fact new information are generated more
frequently and disseminated through ICT based communication technology. Price (1963) states that
“once in ten years the number of articles in a field (particularly in science) doubles”. The development
of science with a rapid increase in the number of scientific researches, scientists and researchers, and the
advent of novel scientific disciplines have led to an exponential rise in the number of journals, books,
conference proceedings, dissertations, patents, technical reports and other publications bringing research
results and updating science literature. These publications are referred to as primary publications or pri-
mary sources of information, pointing to the original character of the information presented. Convenient
search of such a huge number of publications issued in different countries, in different languages and
stored in different media would be impossible to access without special aids, i.e. secondary publications
or secondary information sources, which process, analyze and summarize primary publications and help
in their target search. As such, a great amount of publications and their authors require proper evaluation,
these secondary sources of information are also used for scientific validation, based on the high criteria
they employ in the selection of primary publications to be systematically followed and processed.

Bibliographies served this purpose to some extent before the invention of computers. The modern
day bibliographical databases play the role of secondary sources of information leads the readers to
access primary sources of information. The concept of bibliography is more relevant and important to
the publishers and library professionals for the management of collections in the library in earlier days
while researchers too are concerned about it though for different reasons. The word ‘bibliography’ is a
systematic description of books, their authorship, printing, publication, editions and so on. It is synony-
mously used with terms like, list of reference, book list, lists of books, catalogue, and record.

BIBLIOGRAPHY

The term bibliography was first used by Louis Jacob de Saint Charles in his bibliographic parsiana
(1645 — 50) which gained popularity in the eighteenth century. The termis coined from the two Greek
words, viz., ‘Biblion’ and ‘graphein’. The meaning of the word biblion is Books and graphein is to write.
Thus, etymologically bibliography means ‘writing of books’. Bibliography as defined by Shores (1954),
is a “...list of written, printed or otherwise produced record of Civilization, which may include books,
serials, pictures, films, maps, records, manuscripts and any other media of communication.” According
to Ranganathan (1963), ‘bibliography’ “...is a list of documents listed together for some purpose. The
purpose is to bring to the attention of the reader an exhaustive or selective list of documents relevant to
his pursuit of study or enquiry.”

Bibliography is a complex structure of lists which extends from the local library to the region, nation
and the world. A bibliography records not only what is available, but also what had been available in
the past and what will be available in the immediate future.

Bibliography or bibliographic databases as a secondary source of information arise from the need

to make the follow up, search and access to most relevant literature ever more convenient of the users.
Current bibliographic databases were preceded by printed publications, their best known and oldest
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representatives being Index Medicus and Chemical Abstracts. These secondary publications consisted
of several types of indexes such as listing data on author names, topic, journal title, citations, etc. in
alphabetical order, thus pointing to original articles. That is why this type of publications are occasion-
ally referred to as index publications. In the 1960s, when computers were initially introduced in the
production of these publications, their computer-read equivalent — bibliographic databases appeared first
as an accompanying phenomenon. With time, however, the traditional printed publications gave way to
electronic databases in most cases.

Nowadays, advancement of Science and Technology in publication leads to tremendous growth of
published documents and in print form consequently to the alternate medium of electronic and digital
form. Information scientists have predicted that literature in science and technology doubles at least once
in three years and in social sciences it happens in five years. The proliferation of information through
scholarly publication gains momentum in the digital era. The electronic publication has reduced the time
lag between knowledge generation and dissemination in scholarly platform. In this context, database
management system on bibliographic databases helps the academic community to retrieve the scholarly
communication. This chapter intends to describe the role of bibliographic databases in assessing the
evaluation of scientific literature.

BIBLIOGRAPHIC DATABASE

A bibliographic database is a database of bibliographic records, an organized digital collection of refer-
ences to published literature, including journal and newspaper articles, conference proceeding, reports,
government and legal publications, patents, books, etc. Primarily these databases are intended as a tool to
aid the information-seeker in locating the information need without wastage of time. Nevertheless, these
databases which are similar to abstracting and indexing services, citation databases become the basis and
major sources for quantification of literature growth or output, evaluate the growth of specific subject
or discipline, and in a specific filed. In the present competitive world, measuring the research output of
an institution or individual scientists and also that of the particular knowledge domain or geographical
entity are essential for the policy makers and planners.

An electronic record of an academic database contains information on article title, names of authors,
their affiliation, institutional address, journal title, pagination, issue number, volume number, year of
publication, abstract, DOI (Digital Object Identifier), and other relevant metadata. Five types of academic
databases are usually available to academic community, namely:

Bibliographic Databases
Citation Databases

Full-text Databases

E-Journal Gateways

Online Directories of Journals

Bibliographic databases contain bibliographic records of papers, published in different peer-reviewed
scholarly journals. Many indexing & abstracting (I&A) periodicals covering contents of published lit-
erature in different disciplines are available in print format. These periodicals systematically obtain and
disseminate bibliographic records of recently published literature in their respective academic disciplines.
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Later, many of these Indexing and Abstracting periodicals have discontinued publishing in print format.
Instead, they started offering online indexing and abstracting services in machine readable formats. Some
of these indexing services are available in dual print and online formats. These online databases are
searchable using metadata. As these databases contain abstracts of scholarly literature, free text search
is also made possible. These databases also provide external full-text links to journal contents available
in publishers’ portal, so that users can easily obtain full-texts of relevant literature.

Each bibliographic database follows and processes a great number of carefully selected publications;
most of them are articles from (scientific) journals. It is otherwise called indexing of journal articles.
The selection and processing are performed by renowned experts from the scientific fields covered by
the given database. Each paper is represented by bibliographic record that contains data such as author
name(s), title of the article, name of the publication where the article has appeared, year of publication,
key words, abstract, author affiliation(s), original language of the article, type of the article, digital
object identifier (doi), etc. These data are structured and classified into special fields such as authors,
title, source, key words, etc. Where the fields in a database are more, it is more convenient for a more
precise target search and more accurate search result. Ensuring an adequate amount of data on each
paper included and its classification in particular boxes enables the user to search and survey a great
number of papers, and to find those of interest for his/her query. Initially, bibliographic databases did not
provide an insight into the extensive text of the articles, however, in some bibliographic databases links
have lately been attached by use of special tools to the extensive text of the papers found in e-journals.

CITATION DATABASES

Citation databases make a separate entity within bibliographic databases. The procedure of citation is a
usual practice in scientific communication. In simpler terms it is an author giving the credit to another
for an earlier work. Therefore, the authors of articles appearing in scientific journals add bibliography
or the list of references at the end of the paper. Citation databases are specific for presenting each article
included in the base also by the respective list of references in addition to bibliographic record. These
lists of references are called cited references or citations. The search according to cited references is more
complete because it enables target follow up of a particular topic through all articles on the topic which
are included in the database. Namely, citations are presumed to be related to the topic of the current
paper by their contents, irrespective of the reasons for their citing i.e. favourable, such as paying credit
to, or for criticism and correction. In addition to allowing literature searching according to topics, cita-
tion databases provide data on the number of citations received by a particular journal, author, or paper.

SPECIFIC BIBLIOGRAPHIC DATABASES

At present there are more than 100,000 scientific, scientific-professional and professional journals are
currently disseminating scholarly communication in the world. Preparation of an absolutely comprehensive
bibliographic and citation databases including all scholarly communication with global coverage is neither
possible nor feasible and economically impractical. Hence, based on specific information needs, there
are number of databases on various discipline and sub-discipline of knowledge. Thus, one of the main
characteristics of bibliographic and citation databases is their selectivity of content coverage. Analyses
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of scientific publications have revealed that in each particular field, the majority of relevant scientific
results appear in a relatively small number of journals, referred to as “core journals”. Between 30% and
40% of the overall number of journals are being selected and processed in the relevant discipline-oriented
bibliographic databases. There are a great number of databases (about 900) worldwide, the most widely
known in the field of science and biomedicine being Medline and PubMed (biomedicine and related
fields), Chemical Abstracts (chemistry and related fields), EMBASE (biomedicine, pharmacology),
International Pharmaceutical Abstracts (pharmacy), Biological Abstracts and Biological Sciences (biol-
ogy and biological sciences).

The Current Contents (CC) bibliographic database, and Science Citation Index (SCI), Social Sciences
Citation Index (SSCI) and Arts and Humanities Citation Index (AHCI) citation databases are interna-
tional databases of highest selectivity. Until 2004, these were published by the Institute for Scientific
Information (ISI) from Philadelphia. In 2004, Thomson Corporation, now Thomson-ISI took-over their
publication. Since 1997, the above-mentioned citation databases have been unified into a unique base,
Web of Science (WoS). Users in a particular field may not use all bibliographic databases if all are
available in a combined form. Thus, to satisfy the specific information needs of target groups there are
number of specific bibliographical databases such as Scopus, Web of Science, PubMed, Embase, MED-
LINE, BIOSIS, AGRIS, AGRICOLA, PsychARTICLS, PsychINFO, ProQuest and so on. Each of these
databases is designed to meet the information requirements specific user groups.

BIBLIOGRAPHIC DATABASES FOR MEASURING INFORMATION

The primary purpose of bibliographical databases at the initial stage was searching the literature, but
due to effective retrieval mechanism of database management system, features like links to full text ar-
ticles and citation details and complete list of references were added. These features make the databases
attractive to develop several quantitative indicators leading to evaluate the growth and other aspects of
knowledge both qualitatively and quantitatively. The criteria used for indexing the articles of journals
become the criteria to measure scientific contribution. Moreover, the trend in choosing those journals
which are having more visibility, impact, indexing agencies, are some of the selected criteria for publish-
ing their scholarly articles by the scholars.

Indexing or representation of the journal in relevant databases contributes to its better visibility and
availability, and is found to be influencing the impact of a publication over the international scientific
production. Representation in ISI databases are considered highly relevant for their high quality filtering,
and there certainly is no scientific periodical editor who would not want his journal to become part of
the “core of the world knowledge”. Scientists tend to publish their papers in renowned journals, thus to
ensure the best possible visibility in the international scientific community, and due respect and career
promotion for them personally. The criteria for indexing a journal in renowned databases play a key
role in measuring information or research output or productivity of an individual or an organisation.
Now-a-days, higher educational institution insists the scholars to possess at least a particular minimum
number of papers in indexed or impact factor journal also shows the role of bibliographical databases in
measuring information. The more number of papers published in journals indexed by these databases is
considered as equivalent of high prestige.

Another criterion of good bibliographic database is complete list of references, which leads the user to
identify the frequently used sources, frequently cited author, subject domain, interdisciplinary nature of
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the subjects, citations per year, etc. Thus, it aids to develop several quantitative indicators of information.
Thus, it is concluded that bibliographic databases are a fundamental requirement for the measurement
of information. Scientific productivity, research output or academic productivity is calculated based on
well structured, criterion based and comprehensive bibliographic databases.

APPROACHES TO MEASURE INFORMATION

Measuring information is not an easy task, several methods and techniques are adapted time to time to
measure the growth of information. Several attempts made earlier are all based on quantitative indicators.
The approach for measuring information based on bibliometric record of recorded knowledge is gener-
ally classified into two namely bibliometric and scientometric approaches. Apart from these some more
metrics are developed by the information scientists namely informetrics, cybermetrics and webometrics
are based on the quantitative indicators only. For all type of metrics bibliographic databases provide a
platform to conduct an exhaustive study.

Librametry proposed by Ranganathan in 1948 is the application of mathematical and statistical
techniques to library problems (Ranganathan, 1969). Librametrics is the quantitative analysis of vari-
ous facets of library activities and library documents by the application of mathematical and statistical
calculus to seek solution to library problems (Sengupta, 1985). However, librametrics has not gained
much currency among information professionals.

Though Henri Paul Otlet used the French term bibliometrie in the year 1934, Alan Pritchard coined
the term ‘bibliometrics’ in the year 1969 to replace the term ‘statistical bibliography’. Pritchard (1969)
defines bibliometrics as

...to shed light on the processes of written communication and of the nature and course of development
of a discipline, by means of counting and analyzing the various facets of written communication ... the
application of mathematics and statistical methods to books and other media of communication...

White and McCain (1989) defined bibliometrics as the quantitative study of literatures as they are
reflected in bibliographies.
According to Tague-Sutcliffe (1992),

Scientometrics is the study of the quantitative aspects of science as a discipline or economic activity. It
is part of the sociology of science and has application to science policy-making. It involves quantitative
studies of scientific activities, including, among others, publication, and so overlaps bibliometrics to
some extent.

Scientometrics is the science of measuring the “quality “of science. It includes all quantitative aspects
of the science of science, communication in science, and science policy. It deals with analysis, evaluation
and graphic representation of science and technology information. Science mapping, visualization and
research trend analysis are the some of the scientometric techniques which are in their nascent stage.

Informetrics was used as a generic term to mean the use and development of a variety of measures
to study and analyze several properties of information in general and documents in particular. Tague-
Sutcliffe (1992) defines
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Informetrics is the study of the quantitative aspects of information in any form, not just records or
bibliographies, and in any social group, not just scientists. Thus it looks at the quantitative aspects of
informal or spoken communication, as well as recorded, and of information needs and uses of the dis-
advantaged, not just the intellectual elite. It can incorporate, utilise, and extend the many studies of the
measurement of information that lie outside the boundaries of both bibliometrics and scientometrics...
Two phenomena that have not, in the past, been seen as a part of bibliometrics or scientometrics, but fit
comfortably within the scope of Informetrics are definition and measurement of information, and types
and characteristics of retrieval performance measures.

According to Ingwersen and Christensen (1997) “the term Informetrics designates a recent extension
of the traditional bibliometric analyses also to cover non-scholarly communities in which information is
produced, communicated, and used”. Wilson (1999) defines “Informetrics is the quantitative study of
collections of moderate-sized units of potentially informative text, directed to the scientific understand-
ing of informing processes at the social level”.

In the mid-1990s attempts were made to study the nature and properties of the World Wide Web
by applying modern informetric methods to its contents, links and search engines. In the year 1997,
Almind and Ingwersen named these studies as webometrics. Webometrics have several similarities to
bibliometrics, informetrics and scientometrics. In the digital era webometrics and its sister terms like
‘netometrics’ and ‘cybermetrics’ are significant. It can be stated that they are the application of biblio-
metric and scientometric methods to web resources. Webometrics and Cybermetrics are the study of the
quantitative aspects of the construction and use of information resources, structure and technologies on
the www drawing on bibliometrics and informetric approaches.

According to Brookes (1990), the techniques of scientometrics and bibliometrics are closely similar
but their roles are distinguished by their different contexts. Bibliometrics stresses the material aspects of
the analysed unit such as a paper, citations or any other information irrespective of the subject orienta-
tion. Scientometrics on the other hand emphasizes the measurement of specific information related to
its scientific value. Scientometrics includes all quantitative aspects and maps related to the production
and dissemination of scientific and technological knowledge.

BIBLIOMETRIC INDICATORS

Evaluation of quality and quantity of publications can be done using a set of statistical and mathematical
indices called bibliometric indicators. There are two major categories of indicators namely, (i) quantita-
tive indicators that measure the research productivity of a researcher and (ii) performance indicators
that evaluate the quality of publications. Bibliometric indicators are important for both the individual
researcher and organizations. They are widely used to compare the performance of the individual re-
searchers, journals and universities. Research and academic appointments, promotions and allocation
of research funds are predominantly based on these indicators.

The paradigm shift in the approaches to measuring scientific information using sciencetometric /
bibliometric tools has provided science policy-makers a basis for evaluating and directing research and
development (Nederhof, 2008; Junquera & Mitre, 2007; Jansen, et al., 2007). Impact factor (IF) is the
most popular one among the scientometric indicators. IF is a figure stating how many times on an aver-
age a scientific paper from a journal has been cited during a given period of time. IF for the current year
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is calculated by dividing the number of citations received in the current year for the papers published
over the preceding two years by the number of papers published during this two-year period. Analysis
of citations at ISI citation databases provides numerical indicators on the basis of which the journal’s
echo in a particular field is estimated.

H-Index was introduced by Hirsch for quantifying a researcher’s publication output while balancing
it with its citations. It attempts to measure both the scientific productivity and the apparent scientific
impact of a scientist. This index is based on the set of the scientist’s most cited papers and the number
of citations that they have received in other researcher’s publications. The impact of citations can be
understood by the statement “I was able see farther because I was standing on the shoulders of giants”
made by Sir. Isaac Newton.

Some of the other popular qualitative and quantitative indicators are as follows:

e  The Number of Papers: Reflects scientific output, as measured by articles, letters and reviews
count

The Number of Article Citations: Measures the impact on the scientific community.

The Number of Co-Signers: Indicates co-operation at national or international level.

The Number of Publications in the Top 10%: Allows to characterize international visibility
Position Index: Measures the implication of the author among the signers.

Co-Publications: Measures interactions and scientific relationships between networks, teams,
institutions and countries.

BIBLIOGRAPHIC DATABASES

The information age has made it possible to have number of bibliographic and citation databases that are
specific to the subject or a specific branch of a subject. The complete enumeration of available databases
is beyond the scope of the chapter. But commonly used bibliographical databases are given as follows.

Web of Science (WoS)

Web of Science (WoS) was actually launched by Eugene Garfield, father of citation indexing. It is a
bibliographic database system developed by the Institute for Scientific Information (ISI) and maintained
by Thomson Reuters. It includes three citation databases, i.e. Science Citation Index (SCI), Social Sci-
ences Citation Index (SSCI) and Arts & Humanities Citation Index (AHCI), which taken together index
more than 8,700 scientific periodicals from all scientific fields. There is 90%-100% overlapping between
Current Contents and citation databases. Currently, they cover 8,700 journals. When ISI launched the
development of Science Citation Index as the first citation index in the 1960s, it was based on some
600 titles in the fields of natural and applied sciences. As the number of periodicals grew in the world
during the decades to come, the journal “core” increased accordingly. Until the recent advent of Scopus
in 2004, Web of Science was the only world citation database. Access: http://wos.irb.hr
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Scopus

Scopus is the latest product launched by Elsevier, the biggest scientific publisher in the world. It is a
bibliographic and citation database like Web of Science but with a wider content coverage than Web of
Science. More than 14,000 reviewed journals from natural, technical and social sciences and biomedicine
journals issued by more than 4000 publishers are being indexed. In addition to periodicals, Scopus cov-
ers 250 million of quality and relevant web sites including 13 million patents. Also, Scopus completely
covers two separate biomedicine databases, Medline and EMBASE. The specificity of this database is
that more than 60% of the journals included come from non-American countries. The conditions that a
journal has to meet to be covered by Scopus are as follows: paper title and abstract in English language
(whereas extensive text of the paper may be in any other language), regular appearance, some form of
quality control (e.g., reviewing procedure), and high overall quality (which is assessed by the number
of citations the journal receives via Scopus, reputation of the publisher, authors and editorial board, and
some other parameters). In contrast to ISI citation databases that tend to exclusivism, Scopus plans to
include all valuable sources of information and to develop further depending on the rise in the number
of new information. Access: http://www.scopus.com

PubMed

PubMed services started in 1996 piloted in the era of free computerized searching of the MEDLINE
database of references and abstracts on life sciences and biomedical topics. The PubMed provides over
21 million references to biomedical and life sciences journal articles back to 1946. MEDLINE includes
citations from over 5,600 scholarly journals published around the world. PubMed is a free search engine
which provides access to The United States National Library of Medicine (NLM).

Google Scholar

Google Scholar (GS) provides asimple way to search and access scholarly literature across many disciplines.
The source coverage includes articles, theses, books, abstracts and court opinions, online repositories of
universities and other web sites. Though GS is not planned as a direct challenge to other citation databases
it is a colossal database and Google proposes to enlarge its coverage. The most important advantages of
GS are its speed and free availability. Bibliographic databases like Scopus and WoS are affordable only to
those institutions that are able pay the high subscription cost. Nevertheless, GS comprehensively covers
journals and web resources that are not included in any other bibliographic database.

CONCLUSION

In the information exploration era, bibliographic databases play a dominant role in information manage-
ment arena not only for the selection of information sources but also for determining various metrics
related to quantitative and qualitative measurement of information. The specific subject oriented biblio-
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graphic databases and its features like access to full text, references, and citations make it is a reliable
source for accessing latest information. The bibliometrics, scientometrics or any other metric analysis
on information are made based on the bibliographic databases. The subject-specific bibliographic da-
tabase plays crucial role in measuring relevant specific areas of knowledge. Providers of bibliographic
databases are also continuously adding value added metrics in their databases, which helps to evaluate
the information accurately. Research output of the institutions, scientific productivity of authors and
progress of research agencies are assessed based on indexing their scholarly communication in prominent
bibliographic databases.
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Chapter 6

Information Needs and Use

Pattern of Educationists:
A Citation Study Based on Masters
Dissertations in Education

P. Sheela
N.V.K.S.D College of Education, India

ABSTRACT

The chapter attempts to identify the information needs of educationists based on the citations in Master’s
degree dissertations in Education. The source for the study is the Master’s degree dissertations submitted
to the Manonmanium Sundaranar University during the period 1996 - 2006 from N.V.K.S.D. College
of Education. The citation-based approach is followed in the study. Number of citations, cited articles,
authors, frequency and percentage distributions were the tools used to analyze the data. Findings showed
that journals were the most utilized reference materials in the dissertations. Indian periodicals are ranked
first, followed by that from the USA. Mostly cited periodicals are published in the year 1993 with 181
citations (14.23%) and mostly-cited books were published in the year 1996 with 71 (13.95%) citations.
Moreover, highest number of citations was in the year 1997 with 702(10.19%) citations and the lowest
number of citations was during the year 2001 with 337(4.89%) citations.

INTRODUCTION

Information is produced every now and then across the globe, as a result of scientific, academic and
industrial research. The new information is communicated to the users through scientific publications.
This has led to the growth of literature. Bibliometrics includes the study of the relationship among the
documents. Typically, these descriptions focus on constituent patterns involving authors, monographs,
journals, subject language etc. Bibliometrics have established itself as a viable and distinctive technique
for evaluation of science based on bibliographical and citation data.
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Citation analysis is the examination of pattern, frequency of citations in books and articles. It was
citation in scholarly works to establish links to another work or other researchers. The study of the
relationship between cited and citing documents come under the purview of citation analysis. A cited
document is one which is taken as a source of reference in this study and a citing document is the docu-
ment which makes references of other documents. Citation analysis is thus the analyses of citation to
and from documents, that is appended with the research communication it count citation given at the
end of each scientific article counting citation is often called citation analysis.

Citation analysis has been used in the assessment of scientific activity for decades. Librarians have
used citation count to study the adequacy of collection of information materials. The quality of such
publications can be known by analyzing citations made by the paper itself and citations got by other
authors. This can be done through citation analysis.

According to RavichandraRao (1983):

The main objective of the citation analysis are to evaluate and interpret citations received by articles,
authors, institutions and other aggregates of scientific activities. It is also used as a tool for measuring
communication links in the sociology of the science.

Citation Analysis has emerged as a useful technique for deriving trends in a discipline. Studies based
on citations are generally termed as Citation Analysis. The primary function of citation is to provide a
connection between two documents, on that cites and other, which is cited. Citation Analysis has been
increasingly used in the study of Science and Technology theses to provide qualitative data on their
utility and relationships that could be used in several ways.

According to Garfield “the term Citation Analysis is one which deals with works cited as having
actually been used in the preparation of or having otherwise contributed to the source of paper”.

Citation Analysis is a technique that shows how many citations are there for a given document, au-
thor and journal over a period of time. In the present study citations from 158 M.Ed. Dissertations has
taken as sample during the year 1996-2006 and collected on the data sheet. The data includes number
of reference types of documents and number of most cited Journals.

Citation Analysis is one of the popular methods employed in recent days for the investigation of core
documents in various subject fields or for a particular scientific community in a geographical proximity.
In fact, citation study is one of the effective and indirect methods to understand the information require-
ments of users. Citation method is used in the present study to understand the Information needs and
Use patterns.

Citation Analysis has emerged as a useful technique for deriving trends in a discipline. Studies based
on citation are generally termed as citation analysis. The primary function of citation is to provide a con-
nection between two documents, one that cites and the other which is cited. Citation Analysis has been
increasingly used in the study of scientific field to provide qualitative data. The utility and relationships
of that data could be used in several ways.

73

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Information Needs and Use Pattern of Educationists

CITATION ANALYSIS: A THEORETICAL OVERVIEW

The concept of citation Analysis has existed under different names. Shepard’s citation is the oldest major
citation index in existence. It was started in 1873 to provide the legal profession with a tool for searching
legal decisions. It was done by listing the citations to precedents used in the cases decided by Federal
and State Courts and various Federal Administrative Agencies. The legal ‘citator’ system provided a
model of how a citation index could be organized to function as an effective search tool.

APPLICATION OF CITATION ANALYSIS

Citation analysis has been applied extensively to study various aspects of documents in their subject
context and use environment. As an emerging technique, it provides a new approach to the study of
information phenomena. The uses of the technique (Smith, 1981; Narin and Moll, 1977) broadly fall
into the following categories.

1.  Collection Development and User Studies: Citation analysis has been employed to formulate
journal subscription policy by evaluating journals on the basis of the number of times a journal is
cited. Another use is the formulation of retirement policies based on citations. The relative values
of different types of documents to various categories of users have also been studied.

2. Information Retrieval: Citation analysis has been used to develop document surrogates, user-
document-keyword relationship and search strategy, computer identification of citing statements,
and access to interdisciplinary literature.

3.  Development and Growth of Subjects and Their Literature: Productivity of authors and their
influence on others have been measured through citations. Citation coupling and co-citation have
been employed to study the structure of scientific growth and to map boundaries of subjects.

4.  Historical and Research Standing Studies: These includes tracing the development of subjects
through time, density and context of the citation and using a citation network as a measure to ac-
cess inter relationships and influence of different authors and their works.

5. Pattern of Research Communication: Another area of application has been the impact of isolation
due to barriers of language, distance, non-availability of research literature and scientific papers
and also identification of problem areas in communication.

USEFULNESS OF CITATION ANALYSIS

1. Citation analysis is used to study the citation links between Scientific Papers, technical notes and
reviews; for example, it may be used in the periodicals librarian for study of the structure of litera-
ture and to identify core journals.

2. Citation analysis provides relevant measures of utility and relationships of journals whose primary
function is to communicate research results.

3.  Citation analysis helps in identification of key documents and creation of core lists of journals.

4. It helps in clustering of documents according to common references and citations.
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CITATION INDEX

According to Eugene Garfield, a citation index is an ordered list of cited articles, each of which is ac-
companied by a list of citing articles. The citing article is identified as a source, the cited article as a
reference citation. The Index is arranged by reference citation.

Citation Indexing originated first in U.S.A. The first citation Index was prepared by Frank Shepard
in 1873. English common law operated on the principle of stand by decisions and not to disturb settled
matters. This is the doctrine or policy of following rules and principles laid down in previous judicial
decisions. Since later decisions may reverse or modify earlier decisions, it is legally important to find
all later decisions that effect on earlier decisions. Shepard’s citations enable searches to find all later
decisions.

Moreover, a number of studies were conducted by Eugene Garfield on citation indexing it can be
applied to scientific literature during 1950. In 1952 Shepard’s technique was applied for indexing the
scientific literature and also a new project was started for indexing of medical literature known as “Welch
Project”, was to investigate the role of automation in the organization and retrieval of medical literature.

In the early 1960’s Eugene Garfield and Associates developed two pilot projects that would test the
viability and efficiency of citation indexing. The first project involved the creation of a database that
would index the citations of 5,000 Chemical patents held by the private pharmaceutical companies.
The referenced citations in this instance were to prior patents, the documentation sources that the Govt.
Patents’ Examiners were using to support a decision to grant or deny a patent. The connections that the
patent citation Index made were then analyzed with two comparable classifications and indexing systems
that were currently being used by the participants. Based on this investigation and analysis, the project
sponsors determined that citation indexing permitted the retrieval of relevant literature across arbitrary
classifications in a way that subject oriented indexing could not.

A second pilot project in 1962 involved Garfield’s recently incorporated enterprise, the Institute for
Scientific Information, with the United States National Institutes of Health in building an index based
the published literature on genetics. This project was more complexes in nature than the patents index.
Three databases were built to cover the literature over 1 year, 5 year and 14 years with a varying num-
ber of source publications indexed in each. While this project was to test the feasibility and utility of
a narrow, discipline-oriented citation index at most comprehensive and useful guide to the published
literature in the field of genetics. The database for the single-year term had drawn not just on journals
that were primarily devoted to the field of genetics research but had drawn as well as from a large pool
of journals that published genetics papers as a more frequent or occasional basis. Additionally, while
the automated system required a certain level of effort in standardizing the entries from a wide variety
of published materials, the project demonstrated the cost-effectiveness of citation indexing as opposite
to the expensive traditional subject indexing processes.

SCIENCE CITATION INDEX

Science citation Index is the best known and most commonly used citation index. Shepard’s citations serve
the legal field and Garfield’s Science Citation Index serves the scientific filed. It is publishing quarterly.

The online version of SCI is known as Science Citation Index Search. It contains data from 1974. It
is updating bi-weekly. The SCI published by the Institute for Scientific Information is one of the best
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known and most of the 2000 journals are searched for references to be used in the SCI. The author’s last
name and initials, the name and the volume number and beginning page number of each article or other
works are key punched along with the titles of cited articles, separate sets of punched cards are prepared
for each source item. The cards are verified and the date transferred to magnetic tape. Additional editing
is done by computer program and the citation data are then framed and prepared for photo-offset printing.

A major advantage of the Science Citation Index is that it is produced by computer processing with
very little expensive intellectual effort. Human indexes are not needed to select subjects, or create subject
index entries. The references in the source articles have been found, revalued and verified by the author
of the articles. Today the web-based version of that index covers 5,600 Journals across more than 150
scientific disciplines.

CHARACTERISTICS FEATURES OF CITATION INDEX

Citation index is based as on the simple concept that an authors references to previously recorded infor-
mation identify much of the earliest work that as pertinent to the subject of his present document. The
main features of citation index are of the following.

e  Simplicity: Since citation indexing does not involve the services of indexers it is quicker and
compilation is simple.

e  Search Effectiveness and Semantic Stability: This quality has two components called search
productivity and search efficiency. The search productivity is concerned with finding the largest
possible number of relevant papers. Search efficiency is concerned with minimizing the retrieval
of irrelevant papers.

e  Applicability in Different Languages: The need for knowing the language in order to index
the documents is altogether avoided in citation indexing. Documents in different languages get
indexed in its most appropriate place automatically.

e  Extensive Time Reach: A citation index search can start at any point in time when a pertinent
paper on the subject was published.

REVIEW OF LITERATURE

The previous studies related to the present study are reviewed, some of the studies are, Lahiri (1996)
reported in his book that citation analysis is one of the research methods, generally used for user stud-
ies. It is a technique to study the information needs of the scholars and the scientists. It is useful in
providing a quantitative indication of some characteristics of literature used. Shafi (2002) studied 100
doctoral dissertations submitted to Kashmir University during 1980-2000 in the field of Natural Sci-
ence. Around 8,000 citations were derived from these dissertations. It is found out that highest citations
are from journal followed by Seminar proceedings. Anilkumar and Rajaram (2013) opined the most
reliable way to know the contribution of research to the world knowledgebase is through publication
and citation data. The research papers and doctoral thesis are the instruments through which results of
the research are communicated to the outside world. Similarly, Devi and Sankar (2014) analysed the
citations of doctoral dissertations in Commerce awarded by University of Kerala, India from 2001 to
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2010. Data extracted include year of submission of thesis, title of the thesis, title of the cited work, year
of the publication of the cited work type of the document and if journal title of the journals. The journal
articles are cited more and it is 38.79% of total documents cited. Economic and Political Weekly (50) got
highest number of citation. The latest document used is published in the year 2007 and the oldest one in
the year 1923. The decade 1991-2000 got highest citation (35.73%). Similar findings were reported in
the study of Borthakur (2015) conducted a study to find out the citation patterns used by students and
scholars of Dibrugarh university in their thesis and dissertation. The study revealed that collaborative
research is prevailing in the field of chemistry. It is found that journal contributes the highest no. of
citation. Books and journals are found to be widely used format compared to web/internet resource and
other form of literature.

RELEVANCE OF THE STUDY

Today Education is a well-organized discipline. Large amount of research is being done in this field.
This analysis will be useful not only to the special Library Management. But also, specialist readers are
selecting the relevant journals in their field of study. Analyses of citation have immense value in library
management, especially in selection of periodical for subscription. Periodicals are primary sources of
information have more important in Research libraries than other sources of information. The cost of
the periodicals is increased day by day. Hence its judicious selection is essential. Citation analysis is a
useful tool for modern Library in this regard. Now the role of the research oriented education is being
fully realized and research was made an integral part of the curriculum. A Librarian must know the
information needs and use pattern of the research scholars, so that we can make arrangements for the
availability of the materials in the Library. It is therefore relevant to conduct a study based on Masters
Dissertations submitted to the Manonmanium Sundaranar University, Tirunelveli. The investigator has
selected 158 dissertations submitted during the period from 1996 to 2006 by the N.V.K.S.D. College of
Education to the Manonmanim Sundaranar University.

TITLE OF THE STUDY

The title of the study is entitled as “Information Needs and Use Pattern of Educationists: A Citation
Study based on Masters Dissertations in Education.”

OBJECTIVES OF THE STUDY

To find out the most cited author in periodicals and books.

To identify authorship pattern in books and periodicals.

To compile Ranking order of Countries of cited books.

To compile a bibliography of the core books that has figured in Educational Research.
To identify the core books and periodicals that has figured in Educational Research.

Al
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METHODOLOGY

A total of 156 M.Ed dissertations are submitted from the N.V.K.S.D College of Education during 1996-
2006 to Manonmaniam Sundaranar University were selected as a source for the study. Each thesis was
examined and citations were extracted from the bibliography part. A total number of 6886 citations
were identified. The present study reveals the nature and structure of the cited documents. In the analy-
sis, bibliographic forms, rank list of periodicals cited, ranking of authors and authorship pattern (both
periodicals and books) most cited Journals and also year-wise distributions of M.Ed. Dissertations in
Education, Ranking of Books and Periodicals on the basis of published year were identified. To proceed
with the work of the study, the necessary particulars of all citations were recorded. Data pertained to
each citation was prepared on different coloured catalogue size cards. White card represents the book
consists the name of the author, title, place of publications, publisher and year of publication. Pink card
represents the journal article contains information like author’s name, title of the article, name of the
periodical and year of publication. Blue card represents the theses and yellow card represents the other
forms (dictionary, encyclopedia, newspapers, reports and web studies). All the data were arranged. For
comprehensive information, citations were recorded in the data sheet. A total number of 6886 citations
were collected from the source documents. The citations were categorized broadly in the three biblio-
graphic forms. The study becomes much easier by feeding the references in a computer and getting the
desired details in a shortest period of time. As traditional methods proved to be much convincing in
nature that has been adopted for the present study.

HYPOTHESES

1. Research in Education use a wide variety of document forms like journals, books, theses and
newspapers.
2. The use of journals is very high among Researchers in Education.

SCOPE AND LIMITATIONS OF THE PRESENT STUDY

The scope of Citation Analysis focuses on citation about cited periodicals, books, other references such
as authors, authorship pattern, gender and country. The study also aims to conduct a citation analysis in
the field of Education research based on the M.Ed Dissertations submitted to Monomanium Sundaranar
University. A total of 158 Masters Dissertations submitted to the Manonmanium Sundaranar University
during the period 1996 to 2006 was used for the analysis.

ANALYSIS AND DISCUSSIONS

The information needs and seeking pattern of educationists are analysed and presented in various sub-
headings.
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1. Bibliographic Forms of Documents Cited

All the references cited in the dissertations are grouped broadly in to periodicals, books and miscella-
neous forms (which includes Encyclopedia, dictionary, abstracts, reports, theses and data from websites).
These broad divisions are represented in Table 1.

From the Table 1 it is found that “Periodical forms” references have the highest number of citations
(2968) rank first with 43.10%. The second rank goes to Books with 2720 citations (39.50%) and third
rank goes to miscellaneous forms with 1198 citations (17.40%). Table 1 can be diagrammatically rep-
resent in Figure 1

2. Distributions of Bibliographic Forms

Distributions of six bibliographical forms cited in the dissertation are shown in the Table 2. Detailed
lists of miscellaneous forms are also shown here.

From the Table 2 it is found that after arranging all the six bibliographic forms, the highest number
of citation is Periodicals (43.10%). The second rank goes to Books (39.50%) and third rank goes to
theses /Dissertations (12.26%)

Table 1. Bibliographic Forms of Documents Cited

S1. No Bibliographic Forms No. of Citation % of Citation
1 Periodical 2968 43.10
2 Books 2720 39.50
3 Miscellaneous 1198 17.40
Total 6886 100

Figure 1. Bibliographic forms of documents cited

Miscellaneous
1198 (17%)

- Periodicals
: 2068 (43%)

Books
2720 (40%)
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Table 2. Distribution of Bibliographical Forms

SL No Rank Distribution of C“;;’p‘:;’c“me“ts by Their No of Citation % of Citation
1 1 Periodicals 2968 43.10
2 2 Books 2720 39.50
3 3 Theses/Dissertations 844 12.26
4 4 Encyclopedia/Dictionary 147 2.14
5 6 Web studies 68 0.98
6 5 Others 139 2.02
Total 6886 100

3. Analysis of Periodicals Cited

Journal literature is one of the most important and effective mode of publishing the results of research
and improving the knowledge with in the scholarly community. Journals are essential to the continuous
flow of intellectual information. It is found that journal articles are mostly cited in the theses. The journal
articles are generally of high quality and it contains recent developments and information. The number
of source articles citing in a journal can calculate the citation rate of a journal.

In this heading an attempt was made to analysis the following concepts of cited periodicals in educa-
tion field. i.e., citation made by the researchers in the education field.

Analysis of Ranked Periodicals.

Analysis of ranked countries of the top ten core periodicals.
Analysis of authorship pattern and most cited authors.
Ranking of most cited authors in periodicals.

Analysis of periodicals on the basis of the year of publishing.
Gender-wise contribution of articles in periodicals.

3.1 Analysis of Periodicals Based on Tittles

Rank lists of cited journals are listed below, according to their ranking position. This list highlights the
core periodicals in education, which got cited in the dissertations. The Table 3 shows the ranking order
of periodical, title of periodical, no of citations and their cumulative count. The list included 175 pe-
riodicals, for the convenience the periodicals that have less than 3 citations are not included in the list.

It was observed from the table that the secondary periodical, “Dissertation abstracts International”
with 716 citations (24.12%) ranked first. Second rank goes to “Experiments in Education” with 299
citations (10.07%) and third rank goes to “Journal of Educational Research and Extension” with 290
citations (9.77%).

The top ten best and most frequently cited core periodicals are listed separately in the Table 4. The
core list of journals, which have received up to tenth position are given the details such as name of pe-
riodicals, country of origin, no of citations and percentage of citation.
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Table 3. Rank List of Periodicals Cited

S-No. Rank Title of Periodicals Cli\t];’;i‘;is Cgﬁ‘;ﬁg"
1 1 Dissertation Abstracts International 716 716
2 2 Experiments in Education 299 1015
3 3 Journal of Educational Research and Extension 290 1305
4 4 The Educational Review 274 1579
5 5 Indian Educational Review 258 1837
6 6 Journal of Indian Education 195 2032
7 7 Journal of the Institute of the Educational Research 162 2194
8 8 Asian Journal of Psychology and Education 86 2280
9 9 Indian Dissertation Abstracts 53 2333

10 10 Journal of Education and Psychology 51 2384
11 11 Australian Journal of Education and Psychology 46 2430
12 11 Journal of English Language Teaching 46 2476
13 12 School Science 44 2520
14 13 Science Education 43 2563
15 14 Journal of Research in Science Teaching 40 2603
16 15 P.T.A Magazine 39 2642
17 16 School Science and Mathematics 28 2670
18 17 British Journal of Education and Psychology 7 2677
19 17 Journal of the Research and Reflection on Education 7 2684
20 17 Journal of Perspectives in Education 7 2691
21 18 Edutracks 6 2697
22 19 University News 5 2702
23 19 Journal of Education and Psychology 5 2707
24 19 Journal of Applied Psychology 5 2712
25 19 The Science Teacher 5 2717
26 19 American Journal of Sociology 5 2722
27 19 Physical Education and Recreation including International 5 2727
sources
28 20 Journal of School Health 4 2731
29 20 Herald of Health 4 2735
30 20 Indian Journal of Adult Education 4 2739
31 20 The Humanities and Social Science 4 2743
32 20 The Indian Journal of Social Work 4 2747
33 20 Research for Effective Teaching 4 2751
34 20 Journal of Higher Education 4 2755
35 20 Quest in Education 4 2759
36 20 Indian Journal of Psychology 4 2763
37 21 Exceptional Children 3 2766

continued on following page
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S.No. Rank Title of Periodicals oot Cumulative
38 21 Journal of Social Psychology 3 2769
39 21 International Science Education 3 2772
40 21 Journal of Teacher Education 3 2775
4 21| Jourmdofehid Poyehotegy ; 2778
42 21 Journal of Personal Psychology 3 2781
43 21 International Journal of Behavioral development 3 2784
44 21 British journal of educational studies 3 2787
45 21 Journal of Community Guidance and Research 3 2790
46 21 Research Abstracts of Dissertation in Education 3 2793
47 21 Indian Psychological Abstracts 3 2796
48 21 Teacher Plus 3 2799
49 21 Biology Education 3 2802
50 21 Psychological Reports 3 2805
51 21 Journal of Research and Computing in Education 3-- 2808

Total 2968
Table 4. Top ten best and most frequently cited core periodicals
S.No. Rank Title of Periodicals Country 1.\10' .Of % of Citation
Citations
1 1 Dissertation Abstracts International US.A 716 30.03
2 2 Experiments in Education India 299 12.54
3 3 Journal' of Educational Research and India 290 12.16
Extension
4 4 The Educational Review India 274 11.49
5 5 Indian Education Review India 258 10.83
6 6 Journal of Indian Education India 195 8.18
7 7 Journal of The Institute of The Educational India 162 6.79
Research
8 8 Asian Journal of Psychology and Education India 86 3.62
9 9 Indian Dissertation Abstracts India 53 222
10 10 Journal of Education And Psychology India 51 2.14
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Total Number of Citations in periodicals is 2968. Total Number of citations in top ten core periodicals
is 2384 (80.32%). The core list of periodicals in the table 4.4 can be represented using pie diagram as
shown in Figure 2.

3.2 Ranked Countries of Most Cited Periodicals Based on Top Ten Periodicals

Table 5 shows Analysis of ranked countries of the most cited periodicals, the core list of periodicals
which have received up to 10™ position and given the details such as name of the periodical, country of
origin, no. of citation and percentage of citation among the top ten core periodicals.

Total citations of core periodicals are 2384. It is found that Indian periodicals ranked first with 1668
(70%) citations and U.S.A periodicals occupies second rank with 716 (30%) citations.

3.3 Authorship Pattern of Cited Periodicals

The authorship pattern, one of the prime aspects of citation analysis, needs to be worked out for better
understanding of the study. The authorship pattern may be divided into four headings. These are the

Figure 2. Core list of periodicals

Asian Joumalof  Joumal of indian Joounal of the
Psychology and Education and Dissertation Inststute of the
Education Psychology educational
86 (4%) Reseach

162 {(7%)
Dissertation
abstract
intemational
Education
195 (7%)
Experiments in
Education
J lof 299 {13%)
indian ) Educational
Educational The educational Research and
258 (11%) 274 (12%) 290 (12%)
Table 5.Country-wise Distribution of top ten core periodicals
SL No Rank Name of the Country No of Citations % of Citations
1 1 India 1668 69.97
2 2 US.A 716 30.03
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single author, two authors, three authors and more than three authors. Here the citations are grouped
according to number of authors responsible for the work.

The Table 6 highlights the ranking of authorship pattern of periodical cited by the researchers. It
seems from the analysis that single authorship pattern scores the highest position in the ranking order
followed by two authors, three authors in the second and third position respectively.

The Table 6 shows the ranking of authorship pattern can be diagrammatically represented using pie
diagram (Figure 3)

3.4 Ranking of Most Cited Author in Periodical Citation
The most prominent and most cited 10 authors of periodicals were considered. The top 10 authors have

216 citations Sundararajan,S who is a former Professor in Education, D.D.E. Annamalai University is
identified as the most cited author with 82 citations. Second and third rank goes to Maslow Ediger and

Table 6. Ranking of authorship pattern in periodicals

SI. No Rank Authorship Pattern No. of Citations Clérir::::l()trilve % of Citation
1 1 one 1690 1690 56.94
2 2 two 1166 2856 39.28
3 3 three 87 2943 2.94
4 4 more than three 25 2968 0.84

Figure 3. Ranking of authorship pattern in periodicals

More than 3
authors
3 Aurhors 25 {1%)

87(3%)

= Single Author

1690 {57%)
2 Authors
1166 {39%)
Indian f Educational
Educational The educational Research and
review revievw Extension
258 (11%) 274 (12%) 290 {12%)

84

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost

Information Needs and Use Pattern of Educationists

Kamala Pillai, S respectively. Out of the 10 authors, S. Sundararajan who ranks first was heavily con-
centrated his works on the core periodical “Experiments in Education”.

Analysis of the Author citations revealed the fact that the 10 Authors are coming under the single
authorship pattern. Table 7 which shows ranking of authors in periodicals can be diagrammatically
represented using a pie diagram Figure 4.

Table 7. Ranking of authors in periodicals

SL. No Rank Name of the Author No of Citation Cumulative Citation
1 1 Sundararajan, S. 82 82
2 2 Maslow Ediger 48 130
3 3 Kamala Pillai, S. 34 164
4 4 Padhi, J.S. 29 193
5 5 Padmavathy, D. 23 216
6 6 Digumurthi Bhaskara Rao 21 237
7 7 Lalit Kishore 13 250
8 8 Anand S.P. 11 261
9 9 Chatterjee, S. 9 270
10 10 Jaganath, K. 4 274

Figure 4. Ranking of Author in Periodicals

Lalit Kishore (13) Chalterjee, S (9)

Digumuthi Anand, SPM)  anan K (0) Sundara Rajan S
Bhaskara Rao (82)

@1) o Py

Padmavathi D
(23)
Masiow Ediger
Padhi, J.S Kamala Pllai, S (48)
(29) 39
review review Extension
258 (11%) 274 (12%) 290 {12%)
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3.5 Analysis of Periodicals on the Basis of Year of Publication

Here the analysis reveals the year of origin of the most relevant periodical articles used by researchers

Only the ranking of 10 years is shown in Table 8.
From the above Table 8 we can conclude that the researcher’s mostly cited periodicals are published

in the year 1993 with 181 citations (14.23%

in their dissertations.

). The second and third rank were occupied by the year 1991

Table 8. Ranking of periodicals on the basis of year of publication
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(12.42%) and 1988 (11.63%) respectively. Table 8 is diagrammatically represented using bar diagram
(Figure 5).

3.6 Gender-Wise Contribution of Articles in Periodicals

There are a total of 2968 authors (including co-authors) out of them 2668(80.22%) are males and only
320(10.78%) are female contributions. This indicates that male dominancy is there even in respect of
contribution of article in periodicals. The Table 9 shows that the Gender-wise contribution of articles
in periodicals.

4. Analysis of Book Cited
Books are the second prominent bibliographic form cited in the area of Education by the researchers.

The following aspects are taken for the analysis of book citation namely Author-wise analysis, Author-
ship pattern, most cited books, Country-wise analysis, Year-wise analysis and Gender-wise analysis

4.1 Author-Wise Analysis

Table 9 reflects the ranking of authors according to their frequency of citation. Out of a total of 2720
books a list of 10 most frequently cited authors (books) are listed in Table 10.

Table 9. Gender- wise Contribution of Articles in Periodicals

Gender No of Citation % of Citation
Male 2668 89.22
Female 320 10.78

Table 10. Ranked list of authors cited in books

S.No Rank Name of the Author No. of Citations Cugnu!ative
Citations
1 1 Buch,M.B 483 483
2 2 John W Best and James V Khan 128 611
3 3 Kulbir Singh Sidhu 89 700
4 4 Garrett, H.E 83 783
5 5 Agarwal J.C 76 859
6 6 Kothari,C.R 40 899
7 7 LokeshKoul 34 933
8 8 Mankal,S.K 26 959
9 9 Guilford,J.P 18 977
10 10 Sharma,R.A 12 989
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It is seen from the Table 10 that M.B.Buch has got the first rank with 483 citations. Second rank
goes to John W. Best and James V. Khan with 128 citations and third rank goes to Kulbir Singh Sidhu
with 89 citations.

4.2 Authorship Pattern of Cited Books

The author ship pattern of cited books are identified and analyzed. The authorship pattern is categorized
in to one, two, three and more than three. Here the citations are grouped to number of authors responsible
for the work. The Table 11 highlights the ranking of author ship pattern of books cited by the researchers.

It seems from the analysis that single author ship pattern scores the highest position in the ranking
order with 1755 (64.52%) citations followed by two authors 810 (29.78%) citations and the third rank
goes to corporate authors with 72 (2.65%) citations.

The Table 10, which shows the ranking of authorship pattern, can be diagrammatically represented
using pie diagram in Figure 6.

The study reveals that single authorship pattern is most influenced and rank first with 1755 (64%)
citations.

Table 11. Ranking of authorship pattern of cited books

S.No. Rank Authorship Pattern No.of Citations Clclgl;lizﬂ:e % of Citations
1 1 one 1755 1155 64.52
2 2 Two 810 2565 29.78
3 4 Three 60 2637 221
4 5 More than three 23 2660 0.84
5 3 Corporate authors 72 2720 2.65

Figure 6. Ranking of Authorship Pattern

2 Authar
810 (30%)

"""" 1755 (64%)
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4 .3 Most Cited Books

Out of the total 2720 book citation, most of the citations are concentrated on few books listed as follows.
The Table 12 gives information about most cited books in the M.Ed dissertations.

Most cited book is “A survey of Research in Education” by Buch, M.B with 453 (46.94%) citations
followed by “Research in Education” by John W Best and James Khan, V with 128 (13.27%) citations and
Kulbir Singh Sidhu’s book “Methodology of research in Education” with 89 (9.22%) citations and so on.

4.4 Country-Wise Analysis of Top Ten Books
Table 13 reflects the ranking order of country-wise top ten books with their distribution of citation.

It is found that books from Indian publishers ranked first with 736 (76.26%) citations, second and
third ranks are occupied by U.S.A with 211 (21.87%) and U.K. with 18 (1.87%) citations respectively.

Table 12. Most cited books and its ranking

S.No Title of the Books Name of the Author Cilj;)t.ioofns % of Citations Rank
1 A survey of research in Education Buch, M.B 453 46.94 1
2| Research in Education John W Best and James V 128 13.27 2

Khan
3 Methodology of research in Education Kulbir Singh Sidhu 89 9.22 3
4 Statistics in Psychology and Education Garrett, H.E 83 8.6 4
5 Educational Research: An Introduction Aggarwal,J.C 76 7.88 5
6 Research Methodology Kothari,C.R 46 4.76 6
7 Methodology of Educational research Lokeshkoul 34 3.52 7
8 Advanced Educational psychology Mankal, S,K 26 2.70 8
9 Fundament.als of Statistics in Psychology Guilford, J.P 18 1.87 9
and education
10 Fundamentals of Educational research Sharma, R.A 12 1.24 10
Total 965 100

Table 13. Ranked order of countries of top ten books

SL. No Name of the Country No. of Citations % of Citations
1 India 736 76.26%
2 US.A 211 21.87%
3 UK 18 1.87%
Total 965 100.00%
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4.5 Analysis of Books Based on Year of Publications

The analysis reveals the year of origin of the most relevant book used by researchers in their M.Ed dis-
sertations. Only the top ten years of publication is given in the Table 14.

From the Table 14 we found that the researchers mostly cited the books published in the year 1996
with 71 (13.95%) citations. The second and third ranks goes to the year 1963 with 66 (12.97) citations
and 1986 with 62 (12.18) citations respectively. Table 12 is diagrammatically represented using bar
diagram as shown in below (Figure 7).

4.6 Gender-Wise Analysis of Books

Gender-wise analysis is carried out on contribution of books. The details are summarized in Table 15.
There are total of 2720 citations out of them 2660 (97.79%) are males and the remaining are by the
female 60 (2.21%).

5. Distribution of Citations in the Masters Dissertations During 1996-2006

The number of citations in each dissertation is important while studying the change in citation behavior of
the research scholar. Growth of literature results in the increased availability of literature of the subjects.
Distribution of citation in Education in the M.Ed Dissertations is shown in the Table 16.

From the Table 16 it is clear that out of total 6886 citations 702 (10.19%) citations were cited dur-
ing the year 1996 followed by 861 (12.50%) citations were cited during the year 1997and 729 (10.59%)
citations were cited during 1998 respectively. Distribution of citation in the M.Ed dissertations during
the period 1996-2006 are represented using the bar diagram Figure 8.

Study reveals that the number of citations is coming down in recent years.

Table 14. Analysis of books on the basis of year of publication

SIL. No Year No of Citations % of Citation Rank
1 1963 66 12.97 2
2 1964 40 7.86 9
3 1966 47 9.23 5
4 1973 39 7.66 10
5 1979 41 8.06 8
6 1982 44 8.64 6
7 1986 62 12.18 3
8 1990 57 11.20 4
9 1993 42 8.25 7
10 1996 71 13.95 1

Total 509 100
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Figure 7. Analysis of Books on the basis of Year of Publication

Table 15. Gender- wise contribution of books

Gender No of Citation % of Citation
Male 2660 97.79%

Female 60 2.21%
Total 2720 100%

Table 16. Distribution of citations in the masters dissertations during 1996-2006

S.No Year No. of Citations Percentage No. of Dissertations
1 1996 702 10.19 15
2 1997 861 12.50 15
3 1998 729 10.59 15
4 1999 692 10.05 15
5 2000 681 9.89 13
6 2001 337 4.89 10
7 2002 663 9.63 15
8 2003 669 9.72 15
9 2004 587 8.52 15
10 2005 551 8.00 15
11 2006 414 6.02 15

Total 6886 100 158
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Figure 8. Distribution of Citations in the M.Ed Dissertations
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FINDINGS OF THE STUDY

The major findings of the study are summarized as

92

Out of the total 6886 citations spreading over 6 bibliographical forms which constitute the basis
of this study, Periodicals had the highest number of citations (2968) ranked first with 43.10%. The
second rank goes to Books with 2720 citations (39.50%) and third rank goes to miscellaneous forms
which includes Encyclopedia, Dictionary, Theses, Dissertations, Web studies, abstract, report and
others with 1198 citations (17.40%).

Periodical forms of publications occupy a prominent place rather than the books. The Analysis
shows that web studies are used only 68 (0.98%).

Journal articles are mostly cited in the thesis. The periodical, “Dissertation abstracts International”
with 716 citations (24.12%) ranked first. Second and third rank goes to “Experiments in Education”
with 299 citations (10.07%) and “Journal of Educational Research and Extension” with 290 cita-
tions (9.77%)

Indian periodicals have first rank with 1668 (70%) citations and U.S.A periodicals comes second
rank with 716 (30%) citations.

Single authorship pattern scores the highest position in the ranking order followed by two authors
and three authors in the second and third position.

The top 10 authors have 216 citations. Sundararajan,S who is worked as a Professor in Education,
D.D.E. Annamalai University is identified as the most cited author with 82 citations. Second and
third position goes to Maslow Ediger and Kamala Pillai, S respectively. Out of the 10 authors,
S.Sundararajan who ranks first position was heavily concentrated his works on the core periodical
“Experiments in Education”.
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7. Mostly cited periodicals are published in the year 1993 with 181 citations (14.23%). The second
and third ranks were occupied by year 1991 (12.42%) and 1988 (11.63%)

8.  There are a total of 2968 authors (including co-authors). Out of them 2668(80.22%) are males and
only 320(10.78%) are female contributions. This indicates that male dominancy is there even in
respect of contribution of article in periodicals.

9.  Books are the second prominent bibliographic form cited in the area of Education by the researchers

10. Author wise analysis shows that M.B.Buch has got the first place with 483 citations. Second rank
goes to John W. Best and James V. Khan with 128 citations and KulbirsinghSidhu with 89 citations
ranked third.

11. Single authorship pattern scores the first rank with 1755 (64.52%) citations followed by two authors
810 (29.78%) citations and the third position goes to corporate authors with 72 (2.65%) citations.

12. Out of the total 2720 book cited, most cited book is “A survey of Research in Education” by
Buch,M.B with 453 (46.94%) citations followed by “Research in Education” by John, W. Best
and James Khan,V with 128 (13.27%) citations and Kulbir Singh Sidhu’s book “Methodology of
research in Education” with 89 (9.22%) citations

13. Indian publishers ranked first with 736 (76.26%) citations, second and third positions are occupied
by U.S.A with 211 (21.87%) and U.K. with 18 (1.87%) citations.

14. Mostly cited books were published in the year 1996 with 71 (13.95%) citations. The second and
third position goes to the year 1963 with 66 (12.97%) citations and 1986 with 62 (12.18%) citations
respectively.

15. Highest number of citations was in the year 1997 with 702(10.19%) citations and the lowest cita-
tions was during the year 2001 with 337(4.89) citations. The study reveals that the numbers of
citations are coming down in recent years.

CONCLUSION

Citation analysis is an established research tool for bibliometric study for identifying variables such as
most cited author, most cited periodicals and the aggregates of scientific activities involving the count-
ing and analyses of citation. The present study analyses the citations appended to articles that appeared
popular Indian education journals and attempts to identify the core periodicals in the field of education.
In this respect, the results of present study would be interesting and useful to the users of literature in
education in organizing and promoting research. Research in education use a wide variety of document
forms like journals, books, theses and newspapers. The use of journal is very high among researchers in
education. Thus, the hypothesis was accepted. This study will examine the nature and growth of research
in education during 1996-2006. The study suggests that there is an urgent need for modernizing research
through changes in the selection of topics and tools for research. We have to concentrate more in foreign
journals and books so that we can raise our standards to compete with the International Society. We will
get the knowledge of happenings around the globe only if we go through the foreign journals. It will be
very much useful for the researchers who are going abroad for their career development.

93

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use



EBSCChost -

Information Needs and Use Pattern of Educationists

REFERENCES

Anilkumar, N. & Rajaram, S. (2013). Theses submitted by doctoral students of physical research labora-
tory, India: a citation analysis. Serials Review, 39(2), 114-120.

Bhattacharya, G. (1978). Information Science: A unified view through systems approach. Calcutta: IASLIC.

Bothakur, P. (2015). Citation analysis of theses and dissertations in chemistry submitted to the LNB,
library, Dibrugarh university, 2009-13. International Journal of Research in Library Science, 1(2),33-41.

Deutsch, A. (1977). The Librarians glossary. New Delhi: Indian Book Company.

Devi, B. M., & Sankar, J. V. S. (2014). Information use pattern of researchers in commerce: A citation
analysis of doctoral dissertations. Library Philosophy and Practice. Retrieved from http://digitalcom-
mons.unl.edu/libphilprac/1105

Garfield, E. (1979). Citation Indexing: Its theory and application in Science, Technology and Humani-
ties. USA: Wiley Inter Science Publications.

Lahiri, R. (1996). Citation Analysis: As a tool for collection Development in Libraries. Management of
Libraries: Concepts and practices. New Delhi: Ess Ess publication.

Mookerjee, B. P. (1998). Citation Indexing in Subject Indexing Systems: Concepts, Methods and Tech-
niques. Calcutta: IASLIC.

Narayana, G.J. (1991). Library and Information Management. New delhi: Prentice Hall of India Pvt. Ltd.
Rao, R. (1983). Qualitative methods in library and Information science: Newdelhi: Wiley eastern.
Reifz, J. M. (2004). Dictionary for Library and Information Science. USA: Libraries Unlimited.

Shafi, S. M. (2002). Citation Analysis of Ph.D. Thesis: A Study of Doctoral Theses submitted during,
1980-2000 in Natural Science. Library Philosophy and Practice.

Weinstock, N. (n.d.). [Citation indexes]. In Encyclopedia of Library and Information Science (Vol. 15).
New York: Marcel Deccker.

94

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use


http://digitalcommons.unl.edu/libphilprac/1105
http://digitalcommons.unl.edu/libphilprac/1105

EBSCChost -

95

Chapter 7

Visualizing Zika Virus
Research Literature Through
Bibliometric Mapping
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ABSTRACT

This study outlines a significant relationship between a spurt of research activity in the field and the
outbreak of the Zika disease, for the purpose of visualizing the phenomenon. By using bibliographic
research, it is possible to correlate data with this disease. To identify the hotspots of research the data is
evaluated using the following parameters: literature growth since 1975; most prolific authors and their
contributions; top contributing institution, country, and journal; identify co-authorship clusters of the
authors and institutions; and finally, to create and examine co-word maps of the keywords. It is also found
that under-developed countries like Senegal and Zambia have contributed to Zika research along with
the USA, France and Germany. Forty-five per cent of the contributions are concentrated in six journals.

INTRODUCTION

Viruses are infectious micro-organisms, which replicate inside the living cells of other organisms. Viruses
can infect all types of life forms (Koonin et al., 2006). Viruses are found wherever there is life and have
probably existed since living cells first evolved (Iyer et al., 2006). The Zika virus belongs to the family
Flaviviridae and the genus Flavivirus. It is usually spread by the two Aedes mosquitoes, A. aegypti and
A. Albopictus (Malone, et al., 2016). This virus was first isolated in 1947 from the monkeys found in the
Zika Forest of Uganda. Zika virus is related to dengue, yellow fever, Japanese encephalitis, and West
Nile viruses (Sikka et al., 2016).
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The Zika disease caused by zika virus which affects the public health is emerging as a global threat.
The disease though existed several years before, the term zika gained popularity only after its outbreaks
in early 2015. The symptoms of zika fever are similar to that of dengue fever (Malone, et al., 2016) and
often cause misdiagnosis. Zika fever was first found in the 1950s in a narrow equatorial belt from Af-
rica to Asia. Later the virus was found spreading eastward across the Pacific Ocean. In the years 2013
and 2014, zika virus outbreaks occurred in Oceania to French Polynesia, New Caledonia, the Cook
Islands, and Easter Island. In 2015 it has reached a pandemic level in Mexico, Central America, the
Caribbean, and South America (Chastain, 2016). As of now, no medications or vaccines are available
for its prevention. This virus is also found to spread from a pregnant woman to her baby. Microcephaly,
Guillain-Barré Syndrome and other severe brain problems are found to be the result of zika (Rasmus-
sen, 2016; CDC, 2016).

Scientometrics is the quantitative study of science and technology. It is the study of quantitative as-
pects of science as a discipline or economic activity (Tague-Sutcliffe, 1992). Scientometric techniques
have wide applications in identifying the author productivity, authorship pattern, core periodicals, re-
search trends in a subject, research collaboration and impact of research, etc. Hence it is of great use to
identify the emerging research areas within a given subject. Science mapping or bibliometric mapping
is a spatial representation of how disciplines, fields, specialties, and individual authors or documents
are related to one another (Small, 1999). Science maps are useful tools to understand the state-of-the-art
disciplinary structure within an academic field as well as to analyse the emergence of research networks
among institutions and authorship collaborations.

REVIEW OF LITERATURE

Bibliometric mapping which is performed using available bibliographic information deposited at major
journals and bibliographic databases helps to understand the existing scientific knowledge about the
disease, the level of research and its impact on scientific community at different levels. Scoping reviews
apart from bibliometric analysis, also plays a vital role in addressing broad, policy driven research
questions by identifying all the relevant evidence concerning the issue and producing summaries of the
findings (Levac et al., 2010; Colquhoun et al., 2014). These reviews follow a structured protocol for the
identification and characterization of the literature in a manner that is both reproducible and updateable
(Young et al., 2014; Colquhoun et al., 2014). The scoping review is also well-suited for the identifica-
tion of evidence on a broad-topic, but does not include a quality assessment or in-depth data extraction
stage that would be required for meta-analysis of studies. However, an important aspect of this review
is the identification of where evidence is lacking or non-existent to help direct future research and use
of resources (Waddell and Greig, 2016).

A bibliometric study conducted using indexing databases such as Science Citation Index (SCI), Scopus
and Medline reviewed the current impact of zika virus on global scientific production. The study for
its search strategy used the term ‘zika’ as a main operator to retrieve data on indexed articles from the
databases (Martinez-Pulgarin et al., 2016). A scoping review was conducted in response to zika virus
outbreaks and changes in its epidemiology, capturing all published literature addressing the aspects of
zika virus infection in humans, zika virus pathogenesis, transmissions, molecular mechanisms, preven-
tion strategies of zika virus infections, control of zika virus harbouring vectors etc. The same review has
identified epidemiological studies examining risk factors for mosquito abundance, human exposure to
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mosquitoes and conditions for zika virus infected mosquitos (Waddell and Greig 2016). A retrospective
and prospective study underway in Brazil and other zika virus affected countries helped in understanding
the role of the virus in causing microcephaly, birth defects and negative pregnancy outcomes (Waddell
and Greig 2016). The latter have also identified and characterized the global literature on zika virus and
identified several knowledge gaps with respect to the epidemiology, the burden of disease in humans
and complication related to zika virus infection. Charrel et al. (2016) have assessed the current state
of knowledge on zika virus diagnostics and identified present knowledge gap for adequate zika virus
diagnostics.

Likewise, to bibliometric studies on zika virus and disease, various authors have conducted scoping
reviews, bibliometric and scientometric studies on similar topics of importance to scientific community.
Using species distribution models, Pigott et al. (2014) predicted zoonotic transmission niche of Ebola
virus in Africa. Vellaichamy (2016) performed a scientometric analysis of 20 years literature on Ebola
virus and demonstrated the level of research, contributions by various journals and contributing countries
etc in this field. The latter author along with Jeyshankar have also carried out bibliometric analysis on
anaemia (Vellaichamy and Jeyshankar, 2014), cervival cancer (Jeyshankar and Vellaichamy, 2015), lung
cancer (Jeyshankar and Vellaichamy, 2015), myeloma research (Vellaichamy and Jeyshankar, 2015),
dengue research (Vellaichamy and Jeyshankar, 2015), autism (Jeyshankar and Vellaichamy, 2016), etc.,
and demonstrated the level of existing scientific knowledge and the need for different levels of research
in the respective fields.

Gupta et al. (2011) performed a scientometrics analysis of publications output during the period
1999-2008 on mapping of AIDS/HIV research in India. A Bibliometric analysis of scientific output on
HINI influenza in Mexico for the period 2000-2012 was conducted by Castillo-Perez et al. (2015).
Bibliometric analysis of severe acute respiratory syndrome (SARS) has also been carried out by Chiu
et al. (2004). A scientometric study on the growth of poliomyelitis research literature during 1999 to
2014 using the techniques of relative growth rate, doubling time, etc., was performed by Keshava and
Thimmaiah (2015).

OBJECTIVES OF THE STUDY

The objectives of this study are

To analyse the growth of zika research literature since 1975

To examine the most prolific authors and their contributions

To observe the top contributing institution, country, and journal

To visualise the co-authorship clusters of the authors and also that of the institutions
To create and examine co-word maps of the keywords

A e

MATERIALS AND METHODS

The bibliographic data pertaining to zika virus for the period 1976 to 2015 were downloaded from
PubMed. PubMed is a search engine accessing primarily the Medline database of references and ab-
stracts on life sciences and biomedical topics. A total of 111 records were obtained. These data were
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cleaned and then subjected to further analysis using MS-Excel spreadsheets and VOSviewer software.
VOSviewer is a program developed for constructing and viewing bibliometric maps. The program is
freely available to the bibliometric research community (www.vosviewer.com). VOSviewer can be used
to construct maps of authors or journals based on co-citation data or to construct maps of keywords
based on co-occurrence data.

RESULTS AND DISCUSSIONS
1. Literature Growth

The year-wise growth of literature, cumulative growth and also their percentage are calculated and
presented in Table 1. It is found growth of literature was very slow until the year 2013. A total of only
54 documents had been published from 1976 to 2013. This works out to an average of 1.38 papers per
year. However, in the year 2014 a sudden spurt has been observed and the growth trend continues on the
exponential growth mode. This rapid growth rate of literature coincides with the pandemic outbreak of
the virus. This pattern may possibly mean that the researchers begin to show interest after the occurrence
of the event. Significant damage could have been averted had sufficient work been done much earlier.
The growth of the zika virus literature is visualised with the aid of the pictorial representation in Fig-
ure 1. The year-wise number documents as-well-as the cumulative numbers of documents are plotted as
graphs in this figure. The year-wise growth rate is a ‘Sleeping Beauty’ (SB) until 2013. The concept of SB
was first applied in citation analysis by van Raan (2004) to denote publications that respond delayed with
regard to attracting citations. However, this principle is used in studying the publication count and zika
virus research literature is found to be a SB until awaken by the outbreak of the virus to pandemic level.

Table 1. Literature Growth

Year Documents Percentage Cumulative Growth Percentage
1976-1980 9 8.11 9 8.11
1981-1985 10 9.01 19 17.12
1986-1990 5 4.50 24 21.62
1991-1995 3 2.70 27 24.32
1996-2000 3 2.70 30 27.03
2001-2005 5 4.50 35 31.53
2006-2010 10 9.01 45 40.54

2011 1 0.90 46 41.44

2012 5 4.50 51 45.95

2013 3 2.70 54 48.65

2014 23 20.72 77 69.37

2015 34 30.63 111 100

Total 111 100
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The cumulative growth rate is also analysed with respect to the Price law of exponential growth of
research literature. It is found from the same figure that the growth of zika research literature fits the
exponential growth model.

2. Most Prolific Authors

The authors are ranked according to their number of contributions and presented in Table 2. The per-
centage of their contribution with respect to the total publication and the total number of authorship are
also calculated.

It is found from the table that at least 10 authors have contributed more than 5 papers. The total
contribution of these ten authors together account for about fifty percent of the total literature produced.
Faye O is the top-ranking author with 12 papers to his credit, followed by Sall A A who has 7 papers
to his credit. Five authors namely, Musso D, Schmidt-Chanasit J, Tappe D, and Weaver S C share the
third position and each of them have contributed five papers. It is also found that 467 authorships are
involved in the production of the 111 papers. Hence, the average author per paper is found to be as high
as 4.21. It is also found that more than 57% of the authors have contributed just one paper. It will be
highly beneficial for the society if these researchers are more active in publishing too.

3. Top Contributing Institution
The top ranking contributing institutions are ranked and presented in Table 3. This table also provides

the number of papers contributed by these institutions and their percentage.

Figure 1. Literature Growth
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Table 2. Most prolific authors

Author Documents Percentage Percentage of 467 Rank
Faye O 12 10.81 2.57 1
SallA A 7 6.30 1.50 2
Musso D 6 5.40 1.28 3
Schmidt-Chanasit J 6 5.40 1.28 3
Tappe D 6 5.40 1.28 3
Weaver S C 6 5.40 1.28 3
Cao-Lormeau VM 5 4.50 1.07 7
Diallo D 5 4.50 1.07 7
Roche C 5 4.50 1.07 7
Teissier A 5 4.50 1.07 7
9 Authors X 4 papers 36 7.71
12 Authors X 3 papers 36 7.71
32 Authors X 2 papers 64 13.70
268 Authors X 1 paper 268 57.39
Total 467 49.55 100

Table 3. Leading Institutions
Institution Documents Percentage Rank

Institut Pasteur, Senegal 7 6.31 1
Institut Louis Malarde, French Polynesia 6 5.41 2
Centers For Disease Control And Prevention, USA 5 4.50 3
Institut Pasteur, France 4 3.60 4
University Of Texas, USA 4 3.60 4
Bernhard Nocht Institute For Tropical Medicine, Germany 3 2.70 6
Universita Degli Studi Di Firenze, Italy 3 2.70 6
Total 32 28.83

The table reveals that Insitut Pasteur, Senegal is the highest contributor with 7 papers followed by
Insitut Louis Malarde, French Polynesia with 6 papers. The top seven institutions together account for
about 29 percent of the total papers published.

4. Top Contributing Country

The leading countries, their contributions and percentage of the contribution, and their rank are enumer-
ated in Table 4. The eight countries listed in this table together account for 82% of the total.

The table also shows that USA with 21 papers, which is about 19%, is ranked first. USA is closely
followed by France with about 17%. French Polynesia and Germany with 10 papers each share the

100
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Table 4. Leading Countries

Country Documents Percentage Rank

USA 21 18.92 1
France 19 17.12 2
French Polynesia 10 9.01 3
Germany 10 9.01 3
Senegal 9 8.12 5
Zambia 8 7.21 6
Brazil 7 6.31 7
Canada 7 6.31 7
Total 91 82

third position. USA, the world leader in almost all the spheres of life clearly dominates every field of
research. This pattern is found to be true in this case too. However, lesser developed nations such as
French Polynesia, Senegal and Zambia too find a place in this ranked list. This is obviously due to fact
that high incidence of zika virus infection reported in these parts of the world.

5. Top Contributing Journal

The ranked listed of source journals contributing zika virus research papers are enumerated in Table 5.
This table also details the number of papers contributed by these journals, their percentage and also the
cumulative percentage.

The table reveals that the top-ranked journal ‘Emerging Infectious Diseases’ accounts for about 14%
of the total papers. The second rank is shared by two journals which together have contributed about
14% of the total. That means the second ranked journals have produced just half the first ranked one. It
is also observed from the table that the top ranked 6 journals together have contributed 50 papers. Hence

Table 5. Top Contributing Source Journals

Journal Frequency Percentage Cumulative Percentage | Rank
Emerging Infectious Diseases 16 14.41 14.41 1
American Journal of Tropical Medicine & Hygiene 8 7.21 21.62 2
I{r;i;sea:etions of the Royal Society of Tropical Medicine & 3 791 28.83 5
Euro Surveillance 7 6.31 35.14 4
PLoS Neglected Tropical Diseases 6 541 40.55 5
Bulletin de la Société de Pathologie Exotique et de ses Filiales 5 4.50 45.05 6
2 Journals X 3 papers 6 541 50.46
6 Journals X 2 papers 12 10.81 61.27
43 Journals X 1 paper 43 38.74 100
Total 111 100
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45% of the papers are concentrated among these 6 journals and the rest 55% papers are found scattered
among 51 journals. A journal published in French language also finds a place among the top six journals.

6. Co-Authorship Maps

A co-authorship map is constructed with the aid of the software VOSviewer. The unit of analysis se-
lected is ‘authors’ and the counting method selected is ‘full counting’. The threshold value of minimum
number of documents of an author selected is 2. Out of the total of 467 authors, 92 authors fulfill this
criterion. However, out of these 92 authors only 50 are connected, i.e., only 50 authors have co-author
relationship. The co-authorship map of these 50 authors is presented in Figure 2.

The fifty authors found in the map are found in 6 clusters. Cluster number 1 has 12 items or authors;
cluster number 2 has 11 items; cluster number 3 has 9 items; cluster number 4 has 7 items; cluster number
5 has 6 items; and cluster number 6 has 5 items. The authors who have co-authorship value of 10 and
above 10 are listed in Table 6. Thirty-two authors have co-authorships of above 10.

Similarly, a co-authorship map is created with the ‘organization’ as unit of analysis. A total of 105
organizations are found in the analysis and out of these 105, only 13 are connected. The map of the con-
nected items is created and is illustrated in Figure 3.

It is found from the figure, the 13 items belong to three clusters. Cluster number 1 consists of 6 items
/ organizations; cluster number 2 consists of 4 items; and cluster number 3 consists of 3 items.

Figure 2. Co-authorship map
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Table 6. Authors and their co-authorship values

Author Co-Authorships Author Co-Authorships
Musso D 32 Guillaumot L 17
Sall A A 32 Powers AM 17
Cao-Lormeau VM 30 Pretrick M 17
Weaver S C 28 Hanley K A 14
Faye O 27 Lanciotti R S 14
Diallo M 26 TeshR B 14
Roche C 25 Diagne CT 13
Diallo D 24 Haddow A D 12
Teissier A 22 Lambert A J 12
BayY 20 Gubler D J 11
Robin E 20 Broult J 10
BelM 19 Hayes E B 10
Duffy MR 19 Heang V 10
Hancock W T 19 Kasper M R 10
Marfel M 19 Nhan T 10
Griggs A 17 YasudaC'Y 10
Figure 3. Organizational co-authorships
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7. Keyword Co-Occurrence Map

Cluster Analysis is a multivariate procedure of detecting natural groupings in data (Wulder, 2014).
Cluster Analysis is used to group objects, people, countries or other entities on the basis of shared char-
acteristics (McCain, 1990). Grouping the entities together on the basis of similarities and differences
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is possible by Cluster Analysis (Tryon and Bailey, 1970). The similarity strength between the entities,
in this case the key terms used in the abstracts of the bibliographic records, are analysed and then they
are represented graphically.

Four clusters are observed in the cluster map of keywords presented in Figure 4. Each cluster is rep-
resented by a different colour. Cluster number 1 has 24 keywords, which include alphavirus, antibodies,
arbovirus, infections, chikungunya, Nigeria, and Uganda. The second cluster has 11 keywords including
dengue virus, flavivirus, haplorhini, hemagglutination inhibition, yellow fever, aedes, togaviridae infections,
culicidae, dengue, and Micronesia. Cluster number 3 includes keywords like fever, viral RNA, reverese
transcriptase polymerase chain reaction, zika virus, travel, and Polynesia. Altogether this cluster has 11
terms. Cluster number 4 has 6 terms including phylogeny, molecular sequence data, and viral proteins.

CONCLUSION

Though the literature growth pattern fits the exponential model, a spurt is seen after the virus reached
the pandemic level. It is concluded that the researchers should be prepared before a disease becomes
endemic. The analysis of authorship trend implies most of the researchers are not active in publishing
their results. The study also indicates that lesser known countries like French Polynesia, Senegal, and
Zambia are as active as the USA, France and Germany. The study of source journals reveals that forty-
five percent of the papers are concentrated among six journals.

Figure 4. Cluster Map of MESH Keywords

communicable diseases, emergin

diseasewectors  flavivirusinfections

dengue
haplarhini *g' tragel
uganda aedes diseasejgutbreaks
yellowyfever insectyectors
fladirus ‘ ¥\ polygesia®*bem2
alphayirus
_ humans feer
nplementdixation tests antibodies, viral %
yellow figyer virus feale zika virgsinfection ©
hemagglutinatign inhibition te - w
neutralizghion tests child adult o, itk . phylogeny rnagyiral
arbovirugjnfections W
L adolgscent
arboyfuses infant W base sequence
, child, preschool
nigeria
: sequence analysis, dna
o mice dengue virus molecular sequence data

104

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Visualizing Zika Virus Research Literature Through Bibliometric Mapping

REFERENCES

Castillo-Pérez, J. J., Mufioz-Valera, L., Garcia-Goémez, F., & Mejia-Aranguré, J. M. (2015). Bibliometric
analysis of scientific output on influenza in Mexico 2000-2012. Revista Medica del Instituto Mexicano
del Seguro Social, 53, 294-301. PMID:25984614

Centers for Disease Control and Prevention. (2016, April 13). CDC concludes zika causes microcephaly
and other birth defects. News Room Release.

Charrel, R. N., Leparc-Goffart, L., Pas, S., de Lamballerie, X., Koopmans, M., & Reusken, C. (2016).
State of knowledge on zika virus for an adequate laboratory response. Bulletin of the World Health Or-
ganization. doi:10.2471/BLT.16.171207

Chastain, M. (2016). National Institutes of Health: zika virus is a pandemic. Breitbart; Retrieved 13
February 2016.

Chiu, W.-T., Huang, J.-S., & Ho, Y.-S. (2004). Bibliometric analysis of Severe Acute Respira-
tory Syndrome-related research in the beginning stage. Scientometrics, 61(1), 69-77. doi:10.1023/
B:SCIE.0000037363.49623.28

Colquhoun, H. L., Levac, D., O’Brien, K. K., Straus, S., Tricco, A. C., Perrier, L., & Moher, D. et al.
(2014). Scoping reviews: Time for clarity in definition, methods, and reporting. Journal of Clinical
Epidemiology, 67(12), 1291-1294. doi:10.1016/j.jclinepi.2014.03.013 PMID:25034198

Gupta, A. B., & Har, K. (2011). Mapping of AIDS/HIV research in India: A scientometrics analysis of
publications output during 1999-2008. Collnet Journal of Scientometrics and Information Management,
5(2), 185-203. doi:10.1080/09737766.2011.10700912

Iyer, L. M., Balaji, S., Koonin, E. V., & Aravind, L. (2006). Evolutionary genomics of nucleo-cytoplasmic
large DNA viruses. Virus Research, 117(1),156-184.doi:10.1016/j.virusres.2006.01.009 PMID:16494962

Jeyshankar, R., & Vellaichamy, A. (2015). A bibliometric analysis of global literature on cervical cancer.
International Journal of Information Dissemination and Technology, 4, 298-302.

Jeyshankar, R., & Vellaichamy, A. (2015). Research productivity of lung cancer by Indian scientist dur-
ing 1984 — 2013. Productivity, 56, 24-35.

Jeyshankar, R., & Vellaichamy, A. (2016). Scientometric analysis of autism research output during 2007-
2011. SRELS Journal of Information Management, 53(1), 55-64. doi:10.17821/srels/2016/v5311/86768

Keshava & Thimmaiah, B. N. (2015). Growth of poliomyelitis research literature during 1999-2014: A
scientometric study. Indian Journal of Research, 4, 199-201.

Koonin, E. V., Senkevich, T. G., & Dolja, V. V. (2006). The ancient virus world and evolution of cells.
Biology Direct, 1(1), 29. do0i:10.1186/1745-6150-1-29 PMID:16984643

Levac, D., Colquhoun, H., & O’Brien, K. K. (2010). Scoping studies: Advancing the methodology.
Implementation Science; 1S, 5(1), 69. doi:10.1186/1748-5908-5-69 PMID:20854677

105

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use


http://www.ncbi.nlm.nih.gov/pubmed/25984614
http://dx.doi.org/10.2471/BLT.16.171207
http://dx.doi.org/10.1023/B:SCIE.0000037363.49623.28
http://dx.doi.org/10.1023/B:SCIE.0000037363.49623.28
http://dx.doi.org/10.1016/j.jclinepi.2014.03.013
http://www.ncbi.nlm.nih.gov/pubmed/25034198
http://dx.doi.org/10.1080/09737766.2011.10700912
http://dx.doi.org/10.1016/j.virusres.2006.01.009
http://www.ncbi.nlm.nih.gov/pubmed/16494962
http://dx.doi.org/10.17821/srels/2016/v53i1/86768
http://dx.doi.org/10.1186/1745-6150-1-29
http://www.ncbi.nlm.nih.gov/pubmed/16984643
http://dx.doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/pubmed/20854677

EBSCChost -

Visualizing Zika Virus Research Literature Through Bibliometric Mapping

Malone, R. W., Homan, J., Callahan, M. V., Glasspool-Malone, J., Damodaran, L., Schneider, A. D. B.,
& Wilson, J. et al. (2016). Zika virus: Medical countermeasure development challenges. PLoS Neglected
Tropical Diseases, 10(3), €0004530. doi:10.1371/journal.pntd.0004530 PMID:26934531

Martinez-Pulgarin, D. F., Acevedo-Mendoza, W. F., Cardona-Ospina, J., Rodriguez-Morales, A. J., &
Paniz-Mondolfi, A. E. (2016). A bibliometric analysis of global zika research. Travel Medicine and
Infectious Disease, 14(1), 55-57. doi:10.1016/j.tmaid.2015.07.005 PMID:26257029

McCain, K. W. (1990). Mapping authors inintellectual space: A technical overview. Journal of the American
Society for Information Science,41(6),433-443.doi:10.1002/(SICI)1097-4571(199009)41:6<433:: AID-
ASI11>3.0.C0;2-Q

Pigott, D. M., Golding, N., Mylne, A., Huang, Z., & Henry, A. J. (2014). Mapping the zoonotic niche
of Ebola virus disease in Africa. eLife, 04395. doi:10.7554/eLife.04395 PMID:25201877

Rasmussen, S. A., Jamieson, D. J., Honein, M. A., & Petersen, L. R. (2016). Zika virus and birth defects
- reviewing the evidence for causality. The New England Journal of Medicine, 374(20), 1981-1987.
Retrieved15April2016. doi:10.1056/NEJMsr1604338 PMID:27074377

Sikka, V., Chattu, V., Popli, R. K., Galwankar, S. C., Kelkar, D., Sawicki, S. G., & Papadimos, T. J.
et al. (2016). The emergence of zika virus as a global health security threat: A review and a consensus
statement of the INDUSEM Joint working Group (JWG). Journal of Global Infectious Diseases, 8(1),
3-15. doi:10.4103/0974-777X.176140 PMID:27013839

Small, H. (1999). Visualizing science by citation mapping. Journal of the American Society for Informa-
tion Science, 50(9), 799-813. doi:10.1002/(SICI)1097-4571(1999)50:9<799::AID-ASI19>3.0.CO;2-G

Tague-Sutcliffe, J. (1992). An introduction to informetrics. Information Processing & Management,
28(1), 13. doi:10.1016/0306-4573(92)90087-G

Tryon, R. C., & Bailey, D. E. (1970). Cluster analysis. New York: McGraw-Hill Book Co.

van Raan, A. F. J. (2004). Sleeping beauties in science. Scientometrics, 59(3), 461-466. doi:10.1023/
B:SCIE.0000018543.82441.f1

Vellaichamy, A. (2016). A scientometric analysis of 20 years literature on Ebola virus. International
Journal of Innovative Knowledge Concepts., 4, 255-262.

Vellaichamy, A., & Jeyshankar, R. (2014). Anemia research in India: a bibliometric analysis of publica-
tions output during 1993-2013. Library Philosophy and Practice.

Vellaichamy, A., & Jeyshankar, R. (2015). Dengue research in India and China: A comparative study
using bibliometrics. International Journal of Library Science and Information Management, 1, 1-9.

Vellaichamy, A., & Jeyshankar, R. (2015). Myeloma research: A bibliometric assessment of world pub-
lications output during 2008-2012. International Journal of Digital Library Services, 5, 13-25.

106

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use


http://dx.doi.org/10.1371/journal.pntd.0004530
http://www.ncbi.nlm.nih.gov/pubmed/26934531
http://dx.doi.org/10.1016/j.tmaid.2015.07.005
http://www.ncbi.nlm.nih.gov/pubmed/26257029
http://dx.doi.org/10.1002/(SICI)1097-4571(199009)41:6<433::AID-ASI11>3.0.CO;2-Q
http://dx.doi.org/10.1002/(SICI)1097-4571(199009)41:6<433::AID-ASI11>3.0.CO;2-Q
http://dx.doi.org/10.7554/eLife.04395
http://www.ncbi.nlm.nih.gov/pubmed/25201877
http://dx.doi.org/10.1056/NEJMsr1604338
http://www.ncbi.nlm.nih.gov/pubmed/27074377
http://dx.doi.org/10.4103/0974-777X.176140
http://www.ncbi.nlm.nih.gov/pubmed/27013839
http://dx.doi.org/10.1002/(SICI)1097-4571(1999)50:9<799::AID-ASI9>3.0.CO;2-G
http://dx.doi.org/10.1016/0306-4573(92)90087-G
http://dx.doi.org/10.1023/B:SCIE.0000018543.82441.f1
http://dx.doi.org/10.1023/B:SCIE.0000018543.82441.f1

Visualizing Zika Virus Research Literature Through Bibliometric Mapping

Waddell, L. A., & Greig, J. D. (2016). Scoping review of the Zika virus literature. PLoS One, 11(5),
e0156376. doi:10.1371/journal.pone.0156376 PMID:27244249

Waulder, M. (2014). A practical guide to the use of selected multivariate statistics. Retrieved 15 July 2014
from http://www.psych.yorku.ca/lab/psy6140/DataScreeningChecklist.pdf

Young, I., Waddell, L., Sanchez, J., Wilhelm, B., McEwen, S. A., & Rajic, A. (2014). The application
of knowledge synthesis methods in agri-food public health: Recent advancements, challenges and op-
portunities. Preventive Veterinary Medicine, 113(4), 339-355. doi:10.1016/j.prevetmed.2013.11.009
PMID:24485274

107

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use


http://dx.doi.org/10.1371/journal.pone.0156376
http://www.ncbi.nlm.nih.gov/pubmed/27244249
http://www.psych.yorku.ca/lab/psy6140/DataScreeningChecklist.pdf
http://dx.doi.org/10.1016/j.prevetmed.2013.11.009
http://www.ncbi.nlm.nih.gov/pubmed/24485274

EBSCChost -

108

Chapter 8

Research Trends in

Forensic Sciences:
A Scientometric Approach

Rajshree Raghunath
Tamil Nadu State Forensic Sciences Department, India

ABSTRACT

This chapter outlines how scientometric tools and techniques are increasingly used to find the growth and
direction of research. Forensic sciences are the application of science and technology in the administra-
tion of law and justice. Forensic Sciences encompass a wide range of subspecialties which are applied
in adjudication of civil and criminal legal issues. Five subspecialties, viz., Forensic Anthropology (FA),
Forensic Genetics (FG), Forensic Medicine (FM), Forensic Psychology (FP), and Forensic Toxicology
(FT) were comparatively analyzed to find the growth of literature, source documents contributing to the
literature growth and also the keywords used to find the research trends in these subspecialties. Data
pertaining to these subspecialties documented from 2006 to 2015 were retrieved from the Science Direct
platform and studied using MS-Excel and VOSviewer. The cumulative growth of literature showed a
linear trend. The study found Forensic Science International as the top contributing journal. Significant
association was observed between FA, FG, FM and FT literature while FP was not.

INTRODUCTION

Research is careful investigation or inquiry especially through search for new facts in any branch of knowl-
edge (Advanced Learner’s Dictionary of Current English, 1952). Scientific research is an extraordinary
endeavor and so the substance of it is highly complex. It requires specialized skills and tools because
personal knowledge and experience alone are not enough to measure the trends and quantify the results.

Research funding agencies, whether governmental or non-governmental need to evaluate a research
project quantitatively as well as qualitatively. Standard bibliometric or scientometric tools are being in-
creasingly used to evaluate research. Recently, scientometrics is used as a quantitative analysis method
for scientific research. The statistics derived from the scientometric analyses that measure the contribu-
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tion of scientific publications within a given topic could represent the current research trends and can
also be used to identify the course of future research.

Bibliometric and scientometric studies of scientific disciplines and the rendering of results as knowl-
edge domain visualizations aim to find the answers for some pertinent questions related to the major
research areas, experts, institutions, regions, nations, grants, publications, journals in a specific research
field, the relationships between domains of knowledge, their dynamics and impact (Borner, Chen, &
Boyack, 2003; Cronin & Atkins, 2000; White & McCain, 1989; Murray, Ke & Borner, 2006).

Domain visualisation is an emerging field of study. Visualisation techniques are used to map the
ever-growing domain structure of scientific disciplines. They also support information classification
and retrieval. In domain visualisation interrelationships between research fronts are represented through
spatial representations. Such spatial representations allow users to navigate the scientific literature based
on the spatial patterns depicted. Domain visualisation aims to reveal realms of scientific communication
as reflected through scientific literature and citation paths interwoven by individual scientists in their
publications.

The field of domain visualisation is also called scientography (Garfield, 1994), though not widely
used. Garfield (1994) introduced the concept of longitudinal mapping. In longitudinal mapping, a series
of chronologically sequential maps can be used to detect the advances of scientific knowledge. Domain
experts use longitudinal maps to forecast emerging trends for a subject domain. Scientometrics is a distinct
discipline that has emerged from citation-based domain visualisation. Scientometrics is the quantita-
tive study of scientific communications, which applies the principles and techniques of bibliometrics
to scientific literature. This bibliometric mapping concept has been further developed by researchers in
the Netherlands, particularly, Noyons and Van Raan.

Visualisation provides an ability to comprehend huge amounts of data on large scale as well as small
scale. It gives a better understanding of a complex data set. Data-set can be seen in from several different
perspectives simultaneously. Visualisation exploits visual perceptions and therefore can enable visual
comprehension. It is an effective source of communication. The process of analyzing and transforming
non-spatial data into an effective visual form can improve the interaction with large amount of data.

These bibliometric, scientometric, mapping, and visualization studies are generally conducted based
on bibliographic data downloaded from digital libraries or bibliographic and abstract databases. In or-
der to map a specific discipline, keyword based searches for relevant phrases are run or cited reference
search is used to retrieve all papers that are cited by or are citing a set of seminal papers (Murray, Ke
& Borner, 2006).

FORENSIC SCIENCE AND ITS SPECIALTIES

Forensic science can be defined as the application of scientific principles in the adjudication of law and
justice. Forensic science is a wondrous intersection where science, medicine and the law meet, with
the final disposition being the adjudication of criminal cases (Pyrek, 2007). Forensic science uniquely
shares its applications to legal issues for resolution in a public forum (James & Nordby, 2003). Forensic
science operates in the service of the public, represented through the rule of law by the courts. Different
functions, but all necessary for the common good (Inman & Rudin, 2001).
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Forensic science is multidisciplinary, encompassing a wide spectrum of subspecialties that are steeped
in the traditional sciences (Pyrek, 2007). A plethora of sciences have application to law and justice and
hence there is an endless list of subspecialties in Forensic Sciences perhaps starting from Forensic Ac-
counting and ending with Forensic Zoology. In between these two are a number of specialties such as,
Forensic Art, Forensic Anthropology, Forensic Chemistry, Forensic Ballistics, Forensic Biology, Foren-
sic Entomology, Forensic Linguistics, Forensic Medicine, Forensic Psychology, Forensic Odontology,
Forensic Serology, Forensic Taphonomy, Forensic Toxicology and so on and so forth.

KEY CONCEPTS OF FORENSIC SCIENCE

According to Inman and Rudin (2001) the fundamental concepts of Forensic Sciences are transfer, in-
dividualisation, identification, association and reconstruction. Edmund Locard is universally credited
with articulating the concept of ‘exchange’ or transfer as “every contact leaves a trace”. He undertook
an extensive study of ‘dusts’, ‘mud’ and ‘grime’ and proposed that the study of dust on clothing or body
parts can be an indicator of occupation and whereabouts.

Individualisation is unique to Forensic Science. It refers to the demonstration that a particular sample
is unique, even among members of the same class. The nature of these individual characteristics varies
from one type of evidence to another, but Forensic scientists try to take advantage of them in efforts to
individualise a piece of physical evidence by some type of comparison process (De Forest, Gaensslen
& Lee, 1983). Fingerprint is an example of individualisation.

According to Saferstein (1998), identification has as its purpose the determination of the physical
or chemical identity of a substance with as near absolute certainty as existing analytical techniques will
permit. The determination of identity is of importance to the criminalist in two ways: in establishing
between two objects an identity of origin; and in determining the nature of a specimen of evidence. The
first category is ordinarily the most significant because on it rests the final determination of the value of
the evidence. It is, for example, more valuable to say that two bullets, one of known origin, were fired
from the same gun, than to say that the bullets are of the same type of ammunition. It is more valuable
to be able to say that two hairs have come from the same head, than say that both hairs are human in
origin (Kirk, 1953). Personal identification and physical identification of objects are very important in
Forensic Science. Identification of handwriting may lead to the writer, the forger of a questioned docu-
ment and identification of a murder weapon may lead to its possessor.

Association is inferring contact between two objects. Osterburg (1968) describes associative evidence
as “linking a person to a crime scene.” Stoney (1984) describes it as “linking a suspect with an offense.”
Further, Stoney (1991) states that “association is an inference of contact between two objects, and is the
only way in which legally relevant evidence can be generated by a scientist. Mere source determination
is not legally relevant, per se.” A fingerprint found at the scene of a burglary after elimination of the
current residents can be associated to that of the burglar.

Reconstruction refers to the process of putting the ‘pieces’ of a case or situation together with the
objective of reaching an understanding of a sequence of past events (De Forest, Gaensslen& Lee, 1983).
Reconstruction is the ordering of events in relative space and time based on the physical evidence. Re-
construction attempts to answer the questions of ‘where?, how? and when?’. Reconstruction is useful in
cases in which eyewitness evidence is absent or unreliable and also in automobile accidents.
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BACKGROUND OF THE STUDY

Scientific research culminates in the form of publication — monographs, journal articles, case studies,
etc., patents, and thesis. These literatures reflect scientific activity of a country or of a particular field
of study. Hence examining the scientific literature provides the structure of the field and the quantity
and quality of the scientific activity of the geographical area studied.

Sensabaugh (1986) after studying the Forensic Science literature and discussing with the colleagues
presented the research trend in Forensic Science in four different classified areas such as, Forensic Biol-
ogy, Trace, Toxicology and Pathology. He predicted that in Forensic Biology, DNA technology would
open a new dimension in genetic-marker analysis. In the area of trace evidence, he visualised chemical
instrumentation such as high-pressure liquid chromatography, scanning electron microscopy and X-ray
fluorescence to dominate. In toxicological analysis according to Sensabaugh new instrumental approaches
to analysis would continue to be developed. Research in Forensic Pathology is traditionally descrip-
tive at both gross and microscopic level. Small amount of work has been done to address post-mortem
chemical changes and chemical changes associated with wound. This would probably continue leading
to new methods for assessing the cause and time of death.

According to Gualdi-Russo and Fonti (2013) the progressive increase in Forensic Anthropology (FA)
publications during the last 40 years is a clear indication of the increasing interest of biological anthro-
pologists in FA research. They may enhance the potential of the Forensic Sciences by developing new
approaches to a wide range of topics. While skeletal biology will remain the main area of investigation
by Forensic Anthropologists, major new contributions will come from research on living individuals,
with particular emphasis on identification conducted directly on the subject (i.e., biological profile and,
in particular, age determination) and indirectly on images from video-surveillance systems. Moreover,
the identification of a specific biological profile may be crucial to build the virtual models needed to
analyse the case in a virtual reconstructed crime scene.

Jeyasekar and Saravanan (2015a) conducted a bibliometric study of Indian Forensic Science literature
indexed in PubMed. The result of the cluster analysis revealed that Forensic Medicine, Pathology, Fo-
rensic Genetics, Forensic Anthropology, Forensic Odontology, Age Determination, Sex Determination
and Mass Disasters as the recent trends or major areas of Forensic Science research in India.

The impact factors of forensic journals, prolific forensic authors and highly cited articles were
discussed by Jones (1999, 2002, 2003, 2004, 2005a, 2005b & 2007). Jeyasekar and Saravanan (2013,
2014a, 2014b & 2014c) have conducted single journal studies in the specialties of Forensic Sciences
using different data sources. Savageau, Desnoyers and Godin (2009) have comparatively mapped two
Forensic journals. Four Forensic sub-specialties, viz., Wildlife Forensics (Jeyasekar & Saravanan, 2016),
Forensic Odontology (Jeyasekar & Saravanan, 2015a), Forensic Anthropology (Gauldi-Russo & Fonti,
2013) and Forensic Psychology (Black, 2012) have also been scientometrically mapped. Scientometric
Studies on global and Indian Forensic Science using Indian Citation Index (ICI) (Jeyasekar & Saravanan,
2012a), SCOPUS (Jeyasekar & Saravanan, 2012b), PubMed (Jeyasekar & Saravanan, 2015b), and Web
of Science (WoS) have also been conducted (Kumbar & Biradar, 2015; Amsaveni & Ramesh, 2016;
Rao, Raghavan & Bhargav, 2017).

1M

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Research Trends in Forensic Sciences

METHODOLOGY

Ferrara, Bajanowski, Cecchi, Boscolo-Berto and Viel (2011) examined the Bio-medicolegal sciences
literature in Europe and found the most frequent topics were the description of new analytical methods
in Forensic Toxicology (5.7% of all papers), the analysis of short tandem repeat systems (STR, 5.6%) as
well as the analysis of injury mechanisms in Forensic Pathology and Clinical Forensic Medicine (4.9%).

The study by Jeyasekar and Saravanan (2015b) revealed that Forensic Medicine (FM), Forensic
Anthropology (FA), Forensic Toxicology (FT) as the happening area of research among the Forensic
Scientists in the recent four decades. A new area of study found from the key terms of the last decade
is Brain Mapping, which is part of Forensic Psychology (FP). DNA fingerprinting made an impact in
global Forensic Science arena after the Colin Pitchfork case in 1986 and henceforth Forensic Genetics
(FG) is a dominant specialty of Forensic Science research. Hence these five specialties, viz., FA, FG,
FM, FP, and FT were selected for this comparative study to find the trends and future direction.

Bibliometric / scientometric studies require a source of bibliographic data. These data can be ex-
tracted from the materials available in the library. However, a comprehensive bibliographic database
can provide a much better platform to conduct an exhaustive study (Jeyasekar & Saravanan, 2015a).
The creativity of the scientometrician is as important as the database. Numerous analytical studies have
been conducted using Web of Science, SCOPUS, PubMed, etc. In this study an attempt has been made
to study the research trends using the data obtained from Science Direct. Software such as MS-Word,
MS-Excel, and VOSviewer have been used to analyse and visualize the data.

RESULTS AND DISCUSSION
Growth of Forensic Literature

The data pertaining to number of documents published in the five forensic subspecialties viz., FA, FG,
FM, FP and FT obtained from Science Direct is tabulated in Table 1. A percentage analysis was also
carried out and the results are presented in the same.

The FA literature data available in Table 1 revealed that 2342 records of publication were avail-
able during the period of study. It revealed a steady growth from 129 records in 2006 to 351 records in
2015. It also showed negative growth trend in 2010. In the year 2006 the FG literature records avail-
able in the platform were 866 and in 2015 it became 1444. However the growth trend kept fluctuating
throughout the period of study. The FM bibliographic records grew from 553 in 2006 to 851 in 2015.
But downward trend was observed in 2008, 2010 and 2011. The FP documents showed a growth from
226 records to 500 records with negative trend in 2007 and 2014. The FT bibliographic records in 2006
were 387 in number. It became almost double in 2015. However, negative trend had also been observed
several times. These trends have been illustrated in Figure 1. The year-wise percentage of contribution
of each subspecialty were plotted as a graph and presented in Figure 1. Although the five subspecial-
ties showed linear growth trend, FA, FP and FT literature showed a slight increase whereas FG and FM
literature showed a decrease. However, the highest percentage of contribution was seen in FG literature
throughout the period of study whereas the lowest one was observed in FA. The FM literature revealed
to be the all-time second.
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Table 1. Year-wise Growth of Literature

FA FG FM FP FT .
Year s(ligi::;e) (% of the specialty) (% of the specialty) | (% of the specialty) | (% of the specialty) Ye;;;\:;lse
[% of the Year’s [% of the Year’s [% of the Year’s [% of the Year’s [% of the Year’s [Percentage]
total] total] total] total] total]
2006 129(5.5)[6.1] 866(8.3)[41.0] 553(8.1)[26.2] 226(7.3)[10.7] 337(6.3)[16.0] 2111[7.5]
2007 167(7.D)[7.7] 764(7.3)[35.0] 626(9.1)[28.7] 187(6.0)[8.6] 438(8.2)[20.1] 2182[7.8]
2008 185(7.9)[8.3] 907(8.7)[40.5] 503(7.3)[22.5] 218(7.0)[9.7] 427(8.0)[19.1] 2240[8.0]
2009 187(8.0)[7.3] 976(9.3)[38.2] 699(10.2)[27.3] 220(7.1)[8.6] 474(8.9)[18.5] 2556[9.1]
2010 159(6.8)[7.0] 786(7.5)[34.7] 593(8.6)[26.2] 273(8.8)[12.1] 453(8.5)[20.0] 2264(8.1]
2011 221(9.4)[8.1] 1170(11.2)[43.1] 619(9.0)[22.8] 259(8.4)[9.6] 444(8.3)[16.4] 2713[9.7]
2012 272(11.6)[9.3] 984(9.4)[33.6] 722(10.5)[24.7] 391(12.6)[13.3] 560(10.5)[19.1] 2929[10.4]
2013 343(14.6)[9.3] 1351(12.9)[36.6] 841(12.2)[22.8] 419(13.5)[11.3] 740(13.9)[20.0] 3694[13.1]
2014 328(14.0)[9.1] 1191(11.4)[33.2] 860(12.5)[23.9] 408(13.2)[11.4] 805(15.1)[22.4] 3592[12.8]
2015 351(15.0)[9.2] 1444(13.8)[37.9] 851(12.4)[22.3] 500(16.1)[13.1] 666(12.5)[17.5] 3812[13.6]
Total 2342(100)[8.3] 10439(100)[37.2] 6867(100)[24.4] 3101(100)[11.0] 5344(100)[19.0] 28093[100]
Figure 1. Year-wise Percentage of Literature Growth
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The year-wise percentage of the literature of FA, FG, FM, FP, and FT in relation to the percentage of
the total literature produced was plotted as a graph in Figure 2. It was found that FA, and FP literature
was below the average of the all put-together, while FT literature was at average level and FM, and FG
were above average.

Cumulative Growth

In all a total of 28093 bibliographic records of these five subspecialties were found during the period of
study. The year-wise data revealed that a total of 2111 documents have been indexed in the year 2006.
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Figure 2. Percentage Analysis of Literature Growth
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During the year 2007 the number of total documents stood at 2182, then grew steadily till it reached
3812 in 2015. However there was a dip in the growth trend during the years 2010 and 2014.

The cumulative growth of the numbers of FA, FG, FM, FP and FT research literature were calculated
and tabulated in Table 2 and also plotted as a graph in Figure 3. The percentage analysis done is given
within parentheses in the table.

The cumulative growth showed linear trend rather than the exponential growth propounded by Price
(1963). The cumulative growth of all the five subspecialties FA, FG, FM, FP and FT put together also
showed linear trend line as seen in Figure 3.

Table 2. Cumulative Growth

EBSCChost -

Year FA FG FM FP FT Total
(%) (%) (%) (%) (%) (%)

2006 129(5.5) 866 (8.3) 553(8.1) 226(7.3) 337(6.3) 2111(7.5)
2007 296(12.6) 1630(15.6) 1179(17.2) 413(13.3) 775(14.5) 4293(15.3)
2008 481(20.5) 2537(24.3) 1682(24.5) 631(20.3) 1202(22.5) 6533(23.3)
2009 668(28.5) 3513(33.7) 2381(34.7) 851(27.4) 1676(31.4) 9089(32.4)
2010 827(35.3) 4299(41.2) 2974(43.3) 1124(36.2) 2129(39.8) 11353(40.4)
2011 1048(44.7) 5469(52.4) 3593(52.3) 1383(44.6) 2573(48.1) 14066(50.1)
2012 1320(56.4) 6453(61.8) 4315(62.8) 1774(57.2) 3133(58.6) 16995(60.5)
2013 1663(71) 7804(74.8) 5156(75.1) 2193(70.7) 3873(72.5) 20689(73.7)
2014 1991(85) 8995(86.2) 6016(87.6) 2601(83.9) 4678(87.5) 24281(86.4)
2015 2342(100) 10439(100) 6867(100) 3101(100) 5344(100) 28093(100)
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Figure 3. Cumulative Growth
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Source Documents

The source documents that had contributed to the five subspecialties were studied for their contributions
and listed in Table 3.

Forensic Science International (FSI) was the top most contributing source journal in the case of
FA, FM, and FT literature, while it ranked third in case of FG literature. It had contributed 27% of FA,
12.5% of FM, 16.1% of FT and 7.8% of FG literature. The second highest contributor of FA literature
was Journal of Forensic & Legal Medicine, and the third was HOMO - Journal of Comparative Hu-
man Biology. The highest contributor for FG literature was Forensic Science International — Genetics
and second highest was Forensic Science International — Genetics Supplement followed by Journal
of Forensic & Legal Medicine. The second highest for FM literature was Journal of Forensic & Legal
Medicine and the third was Legal Medicine. Among FT literature the second highest contributor was
Journal of Forensic & Legal Medicine and third was Toxicology Letters. The highest contributor for
FP was International Journal of Law & Psychiatry followed by Aggression & Violent Behavior and
Personality & Individual Differences in that order.

Keyword Analysis

The author and title keywords provide reasonable details of article subjects (He, 1999). The cluster maps
of keywords as visualized from the VOSviewer output is presented in Figures 4 to 8 Scientometrics
studies are not only based on citations but also on thetext of the publications or itsmetadatalike titles,
abstract, keywords. These can be analysed and measured instead of citations to detect the association
between scientific concepts for identifying the growing subfields or disciplinary patterns.

The cluster map of the keyword occurrences as visualized from the VOSviewer has been presented in
Figure 4. A total of 3026 keywords were found in the analysis of keywords. The cluster map presented
below was created with a threshold value of 50, i.e., terms used for more than 50 times alone were con-
sidered for the analysis and 195 terms qualified the threshold value.
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Table 3. Source Documents

Journal FA (.% of FG {% of FM(‘% of FP (.% of FT(% of Total
specialty) specialty) specialty) | specialty) | specialty)

Forensic Science International 631(27) 815(7.8) 855(12.5) 60(1.9) 861(16.1) 3222(11.5)
Journal of Forensic & Legal Medicine 181(7.7) 174(1.7) 434(6.3) 388(7.3) 1177(4.2)
I];Iiooi\(/)[g(;— Journal of Comparative Human 134(5.7) 71(1.0) 205(0.7)
Legal Medicine 116(5.0) 379(3.6) 362(5.3) 160(3.0) 1017(3.6)
Journal of Archaeological Science 95(4.0) 95(0.3)
Forensic Science International: Genetics 77(3.3) 1193(11.4) 109(1.6) 1379(4.9)
Science & Justice 39(1.7) 233(2.2) 272(1.0)
Forensic Science International: Genetics 37(1.6) 1171(11.2) 105(1.5) 13134.7)
Supplement
Pathology 34(1.5) 354(5.2) 388(1.4)
International Congress Series 254(2.4) 254(0.9)
Biosensors & Bioelectronics 136(1.3) 136(0.5)
K)I?;lr;,zaslis()f Pharmaceutical & Biomedical 115(1.1) 226(4.2) 341(12)
Journal of Forensic Radiology & Imaging 105(1.5) 105(0.4)
Journal of Comparative Pathology 72(1.0) 72(0.3)
International Journal of Law & Psychiatry 178(5.7) 178(0.6)
Aggression & Violent Behavior 139(4.5) 139(0.5)
Personality & Individual Differences 124(4.0) 124(0.4)
Procedia - Social & Behavioral Sciences 89(2.9) 89(0.3)
Schizophrenia Research 74(2.4) 74(0.3)
European Psychiatry 62(2.0) 62(0.2)
Psychiatry Research 52(1.7) 52(0.2)
European Neuropsychopharmacology 50(1.6) 50(0.2)
Journal of Criminal Justice 47(1.5) 47(0.2)
Toxicology Letters 296(5.5) 296(1.1)
Journal of Chromatography B 181(3.4) 181(0.6)
ToxicologieAnalytique et Clinique 137(2.6) 137(0.5)
Journal of Chromatography A 127(2.4) 127(0.5)
Food and Chemical Toxicology 76(1.4) 76(0.3)
Total (15?;42) (ifg) (2;;697) 875 (28.2) | 2452 (45.8) | 11608 (41.3)

Among the 195 keywords 180 terms were found to be connected and hence these terms alone were
taken into account for creating the map. A total of 13 clusters were found in the map. Cluster no. 1
consisted of 33 items or keywords, cluster no. 2 and 3 consisted of 19 items each, cluster no. 4 had
15 words. The keywords decreased when the number of the cluster increased and finally ended with 7
words in cluster no. 13.
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Figure 4. Keyword Map of FA Literature

forensic data

morphometrics
rage

ancestry bone ﬁv ogy
M radighogy
contagination

genomics
anthrgpology . genetics cdoging
layer ) anthrogemetry
bunal recovery popuiatiqp) generks classificanon
- forgmsic k
excavation ens
- @ sexual digagwrphism

trace evidence
Efsnsqzence__ \«peys@ar identification

" forensic anthropolo
bone = p gy stature n

-
IutEps)
4. trauma P aging f
plasticky entoggplogy Fsredlogy
g
traumggnatysis sheut!
totalBSgy score
ta oy
OPW Y wskeleton

seaueqn c;:-s:@vr

identification methods of Stetlire estirmation

bone pathology

Sface

-
compul@Emodeling

The data extracted from the map in Figure 4 showed that FA literature had keywords such as, archae-
ology, pathology, taphonomy, DNA, odontology, population genetics, radiology, fingerprints. Hence it
is inferred FA research literature during the study period had more association with these subspecialties.
It was also found that words like bone, bone measurement, craniofacial measurement, anthropometry,
facial reconstruction, age estimation, etc. are found indicating the major thrust areas. Computer modeling
is another important term found from the analysis implying the application of computers in FA.

The cluster map of the keywords used in FG documents was visualized in Figure 5. In this keyword
analysis 3009 words were found. The maximum time a keyword used was 33 and only three words quali-
fied for this threshold value. They are ‘Short Tandem Repeat’, ‘DNA’ and ‘Forensic Science’. However,
a keyword analysis with the threshold value of 5 yielded 89 terms. Among these terms only 84 terms
were connected and the figure was created using these 84 terms.

In the cluster map of FG keywords in the figure above, 8 clusters were observed. Cluster no. 1 had 18
items, while cluster no. 2 had 14 items and last one had 2 items. Apart from the commonly used keywords
like STR, Genetics and DNA / DNA typing, other widely used words are mtDNA, Y-STR, haplotype,
SNP, autosomal STR, DNA extraction, DNA methylation, human identification, sexual assault, forensic
entomology, forensic pathology, forensic medicine, forensic anthropology, forensic odontology, kinship
analysis, paternity testing, and phylogeny.

The cluster map of keywords obtained from FM documents is seen in Figure 6. This map is obtained
with the threshold value of 5. The highest threshold value was 32, and with this only 5 items were ob-
tained, which included ‘incision’, ‘laceration’, ‘adipocere’, ‘fetus’ and ‘forensic anthropology’. Hence it
can be presumed much work had been done during the period in these areas and significant association
existed between FM and FA.

A total of 3218 keywords were found in FM literature. With the threshold value 5, four hundred
and ninety-three words were found and of these 381 are connected. A total of 216 keywords are found
with the threshold value of 10 and among these 157 were connected. The Figure 6 was created with the
threshold value of 10 and the number of clusters found was 11. Cluster no. 1 had 27 words, cluster no.
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Figure 5. Keyword Map of FG Literature
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Figure 6. Cluster Map of FM Keywords
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2 had 21 words and while cluster no. 11 had 5 words.The commonly used keywords in FM literature
were “cause of death, forensic pathology, autopsy, manner of death, chain of custody, coroner, medical
examiner, bloodstain pattern evidence, postmortem, Alphonse Bertillon, Locard’s exchange principle,
model postmortem, mummification, quality assurance, contusion, saponification, exsanguination, femo-
ral blood, PCR, subclavian blood, trace evidence, virchow technique, forensic anthropology population
data genetics, arterial damage, asphyxia, blunt-force injury, cyanide, dicing wounds, distal, bloodstain,
genomics, embalming, eugenics, exhumation, hesitation wound, stab wound, toxicology, alveolus, at-
rophy, biotechnology, embolus, forensic odontology, identification, jaundice, myocardium, bloodstain
pattern interpretation, cyanotic, hematoidin, hypoxia, meconium, positional asphyxia, skeletal survey,
anoxia, ¢4 binding protein (c4bp), carbon monoxide, child abuse, compression asphyxia, mitochondrial
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DNA, population genetics, taphonomy, lethal injection, virtopsy, chromosome mapping, impact spatter,
schizophrenia, y chromosomes, forensic DNA, forensic radiology, forensic engineering, forensic imag-
ing, questioned documents, ricin, rigor mortis, warfare agents, and wildlife” in that order. The frequent
areas of study in FM can be deduced from these keywords. Association between FA, FG, FT, Forensic
radiology, Forensic odontology, Forensic imaging, Forensic taphonomy Wildlife forensics could also
be found. However, the surprising factor is the association between FM and Forensic engineering and
also Questioned documents.

A cluster map of FP literature was created and illustrated in Figure 7. The number of keywords found
in FP was 3089 and with a threshold value of 50 seventeen terms were found. Among these ‘neurobiol-
ogy’, ‘schizophernia’, ‘psychosis’, ‘diagnosis’, ‘dementia praecox’, ‘epistemology’, ‘psychopathology’
and ‘depression’ indicating most popular areas of research in FP.

In Figure 7, the cluster map was constructed with the threshold value of 5 and 660 words were found
in this map. Among these 500 words used for maximum number of time and 391 words were connected.
These words were found as 24 clusters. Cluster no. 1 had 31 words while cluster no. 24 had 8 words.
Social psychiatry, trauma, criminology, law, deception detection, sociology, political science, post-trau-
matic stress disorder (ptsd), economics, eye-tracking, heat-maps, Adam Smith, Charles Booth, Dubois,
Durkheim, Freud, Galton, Marx, Munsterberg, Quetelet, Weber, Wundt, behavior analysis, behavior
therapy, Daubert, Nepal, Sierra Leone, Uganda, genetics, anthropology, DNA, genomics, neuroimaging,
antidepressant, anxiety disorder, computerized polygraph analysis, directed-lie test, friendly polygraph
examiner, polygraph decision methods, polygraph examinations, polygraph screening, probable-lie ques-
tions, psychiatric comorbidity, substance use disorder, event-related potentials (ERPS), Adam Walsh act,
criminal profiling, deviant sexual arousal, internet sex offenders, juvenile sex offenders, complex post-
traumatic stress disorder (CPTSD), narrative exposure therapy (NET), aggressive driving, posttraumatic
beliefs, posttraumatic emotions, psychological trauma, groth typology, loneliness, robots, service dogs,
socializing, stalking typology, and therapy dogs. The comparison of these words with that of FA, FG,
FM, and FT literature showed that FP was connected FA and FG literature. Personality-oriented names
such as Adam Smith, Charles Booth, Freud, Galton and Marx indicate that there were many studies

Figure 7. Cluster Map of FP Keywords
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pertaining to the theories of these personalities. The presence of geographic terms like Nepal, Sierra
Leone, and Uganda could lead to conclude that much FP research were carried out in these countries
or relate to these countries.

The total number of FT keywords found was 2922. The highest threshold value in this analysis was
50 and 6 items met the threshold value. They were ‘chemical warfare agents’, ‘nerve agents’, ‘autopsy’,
‘cause of death’, “Toxicology’, and ‘Forensic Toxicology’. However, a cluster map (Figure 8) was cre-
ated with the threshold value of 5.

A total of 449 words met the threshold value of 5 and among them 376 words were found to be con-
nected. The popular among these keywords arranged according to the highest number of occurrences
were “alcohol, coroner, forensic pathology, medical examiner, chain of custody, manner of death, mass
spectrometry, cyanide, synthetic cannabinoids, fetus, contusion, hair analysis, asphyxia, tardieu spots,
drug abuse, embalming, exhumation, toxicity, forensic anthropology, histology, ricin, drugs, immuno-
assay, organophosphates, adipocere, hair, autopsy cases, biomarkers, blood, fluid cases, intoxications,
pharmacokinetic studies, pharmacokinetics, sulfur mustard, forensic odontology, medico-legal autopsy,
behavioral sciences, blunt force trauma, cocaine, forensic engineering, hypothermia, livor mortis, ques-
tioned documents, algor mortis, autolysis, carboxyhemoglobin, contact gunshot wound, distant gunshot
wound, exsanguination, hematoma, hydrogen sulfide, hyperthermia, incised wounds, ligatures, liquid
chromatography, mechanical trauma, microtome, petechiae, postmortem clock, putrefaction, rigor mor-
tis, sharp force trauma, exit wound, apnea, barbiturate, coma, conjunctivitis, controlled substance, drug,
Harrison act, hydrosulfide, irritant gas, neurotoxicology, olfactory fatigue, olfactory paralysis, pulmonary
edema, stimulant, toxidrome, pharmacology, Alphonse Bertillon, biological warfare agents, chemical
weapons of mass destruction, Locard’s exchange principle, mustard in WW 1, organophosphate, anti-
cholinesterases, chemical warfare, cyclosarin (gf), sarin (gb), soman (gd), tabun (ga), chemical weapon,
gas chromatography, mummification, trace evidence, amyl nitrite, asphyxiant, bioanalysis, laceration,
livor, rigor, saponification, sodium nitrite, biological weapons, bite-mark ruler, chromatography, femoral

Figure 8. Cluster Map of FT Literature
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blood, fracture, lectin, n-95 mask, polymerase chain reaction, ribosome-inactivating proteins, rokitansky
technique, subclavian blood, suicide, toxin, virchow technique, wildlife, blunt-force injury, dicing wounds,
incision, sodium fluoroacetamide, sodium monofluoroacetate, tetramethylenedisulfotetramine, aging,
benzodiazepines, cholinesterases, enzyme inhibition, ethanol, hair physiology, hydrolysis, poisoning,
babygram, forensic autopsy, lead, meconium, anoxia, carbon monoxide, chlorpyrifos, cyanotic, dichlorvos,
drugs of abuse, forensic medicine, hematoidin, cholinesterase activity, compression asphyxia, cortisol,
heroin, hypoxia, positional asphyxia, cannabis, chemical terrorism, HPLC, lethal injection, pediatrics,
sudden cardiac death, fibrosis, pesticides, postmortem toxicology, psychosis, capillary electrophoresis,
depleted uranium, amphetamines, ketamine, mephedrone, drowning, forensic radiology, hair testing,
heavy metals, India, medical genetics, methadone, methamphetamine, narcotics, SIDS, silica, sudden
unexplained death, and synthetic cannabinoid”.

CONCLUSION

The analysis of growth of literature in FA, FG, FM, FP, and FT documents showed linear trend. Forensic
Science International was the top contributing journal during the period of study. The study revealed
that significant association existed between FA, FG, FM, and FT literature. Top areas of FA research
were archaeology, pathology, taphonomy, DNA, odontology, population genetics, radiology, and fin-
gerprints. STR, DNA, and Forensic Science were the frequently used keywords in FG literature. In the
FM documents incision, laceration, adipocere, fetus, and forensic pathology were most commonly used
keywords. Neurobiology, schizophrenia, psychosis, dementia praecox, epistemology and depression were
the frequently used keywords in FP literature. Among FT documents, chemical warfare, nerve agents,
autopsy, cause of death, and Toxicology were frequently used.
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Chapter 9

Dynamics of Indian Forensic
Science Research

J. John Jeyasekar
Tamil Nadu State Forensic Sciences Department, India

ABSTRACT

Science and technology are continuously changing as new discoveries and inventions are made. Research

funding agencies, project directors, and individual researches need to keep a tab on these dynamics.
This chapter tracks the research directions of forensic science for a period of thirty-eight years starting
from 1975. Data for the analysis was obtained from SCOPUS bibliographic and citation database. Over
the study period there was an exponential growth of forensic science literature and documentation. The
United States of America contributed about one fourth of the research papers published while the most
prolific author was Bruce Budowle (University of Texas). The majority of the contributors were from the
non-governmental sector. The Journal of Forensic Sciences was the most productive journal during the
study period in terms of number of published papers. It was also found that internationally collaborated
papers attracted more citations.

INTRODUCTION

The dynamics of the academic world of science and technology keeps on changing the landscape char-
acterized by the continuous emergence and development of new research directions, funding initiatives,
scientific publications, and communication and collaboration networks (Etzkowitza & Lydesdorftb,
2000). Science maps aid to represent and analyze the dynamic and changing scientific landscape.
Science maps are multi-dimensional domain visualizations that represent specific characteristics like
authorship, collaborations, citations, etc. related to a particular scientific domain. Maps representing
collaborative networks such as, authorship collaboration, institutional collaboration, and international
collaboration, scientometric analysis of scientific publications, research funding, and the evolution of
scientific domains and its likely future course are some examples of science maps. Scientific and research
publications provide a relevant point of entry to study the nature, trajectory, and structure of scientific
fields (Noyons & van Raan, 1998).
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Science maps are generally constructed using bibliometric data consisting of a wide array of biblio-
graphic information viz., authors, title, year of publication, source journal, page numbers, keywords,
citations, publication type etc. These entities are used to generate unique maps representing different
aspects of the relationships between and within scientific disciplines and research communities. Science
map based on publication types (differentiating between types of journals for example) helps showcase
the dominant disciplinary and research fields while a map based on co-occurrence of authors (two or
more authors co-authoring a publication) represents the formulation and evolution of collaborative net-
works between disciplines and research communities (Bettencourta & Kaur, 2011). Science maps, thus,
are useful tools to understand the state-of-the-art and disciplinary structure within an academic field as
well as to analyze the emergence of research networks and collaborations. The focus of these maps is
to offer insights into the specific subspecialties and the ways in which collaborative research networks
can be sustained and developed further.

Scientometrics is one of the measuring and evaluating techniques used by the Library and Informa-
tion Science professionals. Scientometricians use various mathematical and statistical techniques for the
evaluation of scientific research. Scientometrics is a quantitative and qualitative measuring technique for
evaluation and interpretation of science and its different activities such as productivity, progress, organi-
zation and management. Scientometric study is a statistical method of counting to evaluate and quantify
the growth of a subject. The research trend during the said time span would be clearly understood from
this study and a predictive projection may be made for anticipatable future.

EVOLUTION OF FORENSIC SCIENCE

The evolution of the practice of Forensic Science dates back to prehistoric period. Fingerprint patterns
were used as the first means of establishing personal identity. The complex patterns inherent in finger-
prints were noticed even by primitive man, as evidenced by their incorporation in prehistoric paintings
and rock carvings (Ashbaugh, 2000). The use of fingerprints for identification by the Babylonians and
later by the Chinese seems clear from the archaeological relics of clay tablets and other legal documents
bearing the prints of interested parties (Morland, 1950). Indians studied various patterns of the papillary
lines, thousands of years ago. It is presumed that they knew about the persistency and individuality of
fingerprints, which they used as signatures (Nanda & Tewari, 2001). In the ancient Sangam Age Tamil
literature ‘Chilapathigaram’, Kannagi, wife of the wrongly convicted Kovalan confronts the Pandya King
with an anklet as physical evidence and proved his innocence. In The Holy Bible, Solomon, the king of
Israel, used the principles of psychology to adjudicate when two women claimed to be the mother of
the same child.

However, Forensic Sciences in the present form have evolved during the end of 18" century, which
marked the beginnings of modern chemistry. This opened the way for the birth of toxicology. The most
illustrious figure in the history of toxicology was probably M.J.B.Orfila (1787-1853). One of the first
systems of personal identification was based upon a series of body measurements. Its major proponent,
Alphonse Bertillon (1853-1914) developed this system of anthropometry in order to establish an identifi-
cation file suitable for use in criminal investigations. This system is also called Bertillonage. Employment
of fingerprints as a device for personal identification grew out of the early efforts of William Herschel,
a British civil servant in India in the 1870s, and of Henry Faulds, a Scottish physician who was working
in Japan at around the same time (De Forest, Gaensslen & Lee, 1983).
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Complete documentation of the development and pioneers in the field of Forensic Science is beyond
the scope of this study. Nevertheless, some of the important names are:

1. In 1901 Sir. Edward Richard Henry was appointed as head of Scotland Yard. He forced the adop-
tion of fingerprint identification to replace anthropometry.

2. Henry P. De Forrest, in 1901, pioneered the first systematic use of fingerprints in the United States
by the New York Civil Service Commission.

3. In 1902, Prof. R.A. Reiss, a pupil of Bertillon, set up the first academic curricula in Forensic
Science. His Forensic photography department grew into Lausanne Institute of Police Science.

4. In 1910, Edmund Locard, Professor of Forensic medicine at the University of Lyons, France, es-
tablished the first police crime laboratory.

5. Paul Kirk assumed leadership at the University of California at Berkley in 1937. In 1945, he for-
malized a major in technical criminology.

6. In 1975 the Federal Rules of Evidence, originally promulgated by the U.S. Supreme Court, were
enacted as a congressional statute.

7. Sir. Alec Jeffreys developed the first DNA profiling test in 1984 and in 1986 he first used DNA to
solve a crime in which two young girls were murdered by Colin Pitchfork in the English Midlands.

LITERARY BEGINNINGS OF FORENSIC SCIENCE

Literature related to Forensic Science existed earlier than its practice. Some references to the use of
footprints can be seen in The Holy Bible. Thirukurral, an ancient Tamil poetry says in the chapter xxxvi
and couplet-355 translated by G.U. Pope states “whatever thing, of whatsoever kind it be, it is wisdom’s
part in each the very thing to see” (Pope, 1886). Kautilya’s Arthasastra has detailed reference about
various patterns of papillary lines. The old Chinese book, His DUan Yu (The Washing Away of Wrongs)
written in 1248 contains a description of how to distinguish drowning from strangulation. This was the
first recorded application of medical knowledge to the solution of crime.

In 1813, Mathieu Orfila, a Spaniard, who became professor of medical jurisprudence at the University
of Paris, published “Traite des Poisons Tires des Regnes Mineral, Vegetal et Animal, ou Toxicologie General
1.” Orfila is considered as the father of modern toxicology. In 1880, Henry Faulds, a Scottish physician
working in Tokyo, published a paper in the journal ‘Nature’ suggesting that fingerprints discovered at
the scene of a crime could be used to identify the offender. Hans Gross, Professor of criminal law at the
University of Graz, Austria in the year 1891, published a book titled “Criminal Investigation,” which
represents the first comprehensive book on the uses of physical evidence in solving crimes. The same
book was translated into English by John Adam and John Collyer Adam in the year 1906 and published
from Madras. Sir Francis Galton in the year 1892 published “Fingerprints”, the first comprehensive
book on the nature of fingerprints and their use in solving crimes (Galton, 1892).

In 1904, Locard published “L’enquete criminelle et les methodes scientifique”, in which he advo-
cates the Forensic precept that “Every contact leaves a trace.” Albert S. Osborne published the book
“Questioned Documents” in the year 1910. This book is still considered as the bible for document ex-
aminers. In 1930, American Journal of Police Science was founded by the staff of Goddard’s Scientific
Crime Detection Laboratory in Chicago. In 1932, this periodical was absorbed by Journal of Criminal
Law and Criminology, becoming the Journal of Criminal Law, Criminology and Police Science. The
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American Academy of Forensic Sciences (AAFS) was founded in St Louis in the year 1948 and AAFS
began publishing the Journal of Forensic Science (JFS) in 1956. Paul Kirk published the book “Crime
Investigation” in the year 1953. This book is considered as one of the authentic textbook in crime in-
vestigation. Sir Alec Jeffreys developed the first DNA profiling test in 1984 and published his findings
in Nature in the year 1985. DNA profiling commonly known as DNA fingerprinting revolutionized the
field of Forensic Sciences (Gill, Jeffreys & Werrett, D. J. (1985).

FORENSIC SCIENCE IN INDIA

The application of science and technology to the detection of crime and administration of justice is not
new to India. The practice of affixing the thumb print as signature has been proven to be scientifically
sound and by some considered infallible. However, modern Forensic Science owes its development to
the formation of the Chemical Examiner’s Laboratory. During the 19" century, the investigation of poi-
soning deaths posed a problem for the law enforcement agencies, became proof of poisoning required
isolating, detecting and estimating the amount of various poisons absorbed in the human system. The
first Chemical Examiner’s Laboratory was, therefore, set up for this purpose at the then Madras Presi-
dency, under the Department of Health, during 1849 (Nanda & Tewari, 2001). This laboratory later on
became the State Forensic Science Laboratory and is now renamed as Forensic Sciences Department.
The first Anthropometric Bureau for maintaining the Bertillon’s anthropometric records of criminals
was established at Calcutta in 1892. The first fingerprint bureau in the world was established in Calcutta
in 1887, thanks to the efforts of William Herschel, the then District Collector of Hooghly, Bengal. The
Department of Explosives started functioning in the year 1898 with Nagpur as its headquarters.

Figure 1. The earliest traceable report of the Chemical examiner’s laboratory
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Box 1. Content Of The Report (Figure 1)

Madras 30th October 1849

From

Surgeon T.Rey

To

Captain I.Maitland

Superintendent,

Government Carriage Manufactory,

Madras.

Sir,

In answer to your letter as per No.286 dated 20th October 1849 may I have the honour to inform you that I do not think it possible by
any chemical process to ascertain the relative physical properties of wood of different kinds. Their hardness and tenacity can only be
measured by mechanical means and it must depend in a way upon the ultimate ... and return herewith the samples of wood sent and
remain.

Yours obedient servant,

P.Thomas Rey

Surgeon

(Chemical Examiner)

Madras

30th October 1849

Source: http://tn.gov.in/tamilForensic

The British Government of Bengal felt the necessity to identify the handwritings on the secret docu-
ments connected with the Indian independence movement and, therefore, created a post of Government
Handwriting Expert of Bengal and C.R. Hardless was appointed to the post (Nanda & Tewari, 2001).
This post was later renamed as Government Examiner of Questioned Documents (GEQD) and re-located
to Shimla, the summer capital of British India. In 1910, the Serology Department was established in
Calcutta under the Imperial Serologist to examine the human blood samples as evidence of crime. The
Footprint section, Forgery Section and the Ballistics Laboratory of the Criminal Investigation Depart-
ment of Government of Bengal were established during 1915, 1917, and 1930, respectively.

The State Forensic Science Laboratory was established in the year 1952 at Calcutta. The first Cen-
tral Forensic Science Laboratory was established in Calcutta in 1957. At present, there are four Central
Forensic Science Laboratories, and three Central Document Examination Laboratories. Almost all the
states of Indian Union have their own State Forensic Science Laboratories and some states have developed
Regional Forensic Science Laboratories and Mobile Forensic Science Laboratories.

Apart from these establishments, various other units exist, such as the Forensic Science Laboratory
of Central Bureau of Investigation (CBI), Lok Nayak Jayaprakash Narayan National Institute of Crimi-
nology and Forensic Science (LNJN NICFS), Bureau of Police Research and Development (BPRD),
Indian Academy of Forensic Science (IAFS), Centre for DNA Fingerprinting (CDFD), Research institu-
tions like Bhaba Atomic Research Centre (BARC), Universities, Departments of Forensic Medicine of
Medical Colleges, and Dental Colleges contribute to the growth of Forensic Science literature in India.

REVIEW OF LITERATURE

Several scientometric studies have been carried out in the specialties of science, social science and arts.
Studying a single journal specializing in a particular subject area or discipline gives the researcher in that
area a wide understanding of the scope, coverage, and visibility of the journal. Such studies in forensic
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sciences had been carried out by Jeyasekar and Saravanan (2013, 2014a, 2014b, 2014c). Sauvageau,
Desnoyers, and Godin, A. (2009) mapped the literature of two North-American forensic science journals.
Jones (1993, 1999, 2003, 2004, 2005a, 2005b & 2007) had comprehensively studied the impact factor
and highly cited papers in forensic sciences for long period and this can be considered as the pioneering
work in this subject categoty. Scientometric studies on global and Indian forensic science using SCOPUS,
Indian Citation Index (ICI), PubMed, and Web of Science (WoS) have also been conducted (Jeyasekar &
Saravanan, 2012a, 2012b, 2014d, & 2015a; Kumbar & Biradar, 2015; Amsaveni & Ramesh, 2016; Rao,
Raghavan & Bhargav, 2017). Forensic sub-specialties, viz., Forensic Odontology (Jeyasekar & Sarava-
nan, 2015b), Forensic Anthropology (Gauldi-Russo & Fonti, 2013), Forensic Psychology (Black, 2012),
and Wildlife Forensics (Jeyasekar & Saravanan, 2016) have also been scientometrically mapped. In this
chapter, the Indian Forensic Science research literature output during the period of thirty-eight years since
1975 was quantified in a global perspective and also evaluated for its progress as an economic activity.

MATERIALS AND METHOD

Science mapping aims to find representations of intellectual connections within the dynamically chang-
ing system of scientific knowledge. This evolving scientific data is put into public domain in the form
research papers. The data related to global as well as Indian forensic science research articles and their
citations were downloaded from SCOPUS. SCOPUS is a bibliographic database containing abstracts and
citations for academic journal articles. According the data retrieved, in the specialty of forensic sciences
a total of 116660 articles have been published globally and a total of 2096 papers have been published
by Indian authors during the period of study. These data were further analyzed, tabulated and visualized
with tools such as MSWord, MSExcel, VOSviewer, Pajek software packages.

RESULTS AND DISCUSSION

The objective of scientometrics is to evaluate quantitatively recent growth of any basic scientific disci-
pline, and the factors responsible for the steady growth in research activity in that area of knowledge in
a particular period, a particular discipline or a particular geographic area. The quantitative analysis of
science along with the inter and intra comparison of scientific activities including its productivity and
progress may be of great use to the science administrators in planning proper utilization of available
financial and manpower resources more economically.

Literature Growth

Growth in the number of publications can be an indicator of growth of knowledge. The fact that knowl-
edge grows exponentially was propounded by Doyle (1905) in the short story “The Great Keinplatz
Experiment,” which states, “Knowledge begets knowledge as money bears interest.” Knowledge growth
is compared to compound interest - the increase at any time is a fixed percentage of the current amount.
This type of growth is described mathematically by an exponential function.

The growth pattern of global Forensic Science literature was calculated using the standard methods.
Relative Growth Rate (RGR) is the measure to study the increase in number of articles of a particular
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period of time (Mahapatra, 1985). Doubling Time (Dt) is the period of time required for a quantity to
double in size or value.
RGR is expressed mathematically as,

loge2 W — logd W

1-2R = T {7

where

1 — 2R = mean relative growth over the specific period of interval
log, W = log of initial number of articles/ pages

log,, W = log of final number of articles/ pages after a specific period of interval

2T — 1T = the unit difference between the initial time and the final time

Doubling Time (Dt) is the time required for articles / citations to become double of the existing
amount (Mahapatra, 2009).

where,
p is the number of publications, and Ristherelative growthrate

The year-wise growth of global Forensic Science literature, its cumulative growth, RGR and Dt were
calculated using the data obtained from SCOPUS. In the year 1975 the global Forensic Science literature
output was 2034. The annual literature output showed a decreasing and increasing trend alternatively till
1996. In 1996 the literature output reached 2267 and thereafter kept on increasing till it reached 6795
in the year 2012. The cumulative total output of global Forensic Science literature during the period
of study stands at 116660. The growth of global Forensic Science literature showed negative trends in
the years 1976, 1981, 1983, 1986, 1987, 1988, 1990, 1991 and 2010. Rest of the years it was positive.

The cumulative growth of global Forensic Science literature was also calculated. It was observed that
the Forensic Science literature conforms to the exponential pattern of literature growth. Similarly, the
cumulative growth of Indian Forensic Science literature during the period of study was also analyzed.
The trend line shows the exponential growth pattern. However, it was observed the growth trend is rather
steep from the year 2005 onwards.

It was observed that the Indian Forensic Science literature’s Dt was between a minimum of 5.19
and a maximum of 19.42. The mean Dt during the first decade was 5.19; during the second decade was
19.42; during the third decade was 11.80; and during the fourth decade was 5.36. Price (1963) states
that “once in ten years the number of articles in a field (particularly in science) doubles”. Nevertheless,
from the observation made in the study, Price statement on the growth of scientific literature is not true
in the case of Forensic Science literature.
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Country-Wise Productivity

The countries were ranked according to their productivity to find the countries which contributed the
highest number of Forensic Science research papers. It was found that 27 countries have contributed
0.05% (i.e., 580 articles) or more of the total 116660 articles. The contributions of these 27 countries
together account for 84047 articles, which was 72.05 percent of the total. Among these countries, the
United States of America was the numero uno nation with 28242 contributions equivalent to 24.21 percent
of the total. The United Kingdom was ranked second with 9714 contributions, which is 8.33 percent of
the total. Germany was ranked third for its 8386 contributions, which is 7.19 percent. India, with 2096
contributions i.e., 1.80 percent of the total to its credit was placed at 10" rank globally.

Top Ranking Authors

Twenty authors have contributed at least 0.10 percent or more of the total research output of 116660
articles. Bud Budowle tops the list with 306 contributions to his name. His contribution is 0.26 percent
of the total. Burkhard Madea had 281 papers and Klaus Piischel accumulated 263 papers, these two
forensic pathologists from Germany being the second and third top contributors, respectively. While
checking the research profile of Budowle, the top most contributor, it is found that he is engaged in re-
search activities related to DNA Fingerprinting. DNA Fingerprinting is one of the latest and hot subject
areas of Forensic Sciences. Hence there is no doubt that the hot subject areas always find prominence
in any research activity.

Among the authors who contributed the 2096 papers of Indian origin, forty authors had contributed
at least 0.50 per cent or more of the total Indian contribution. Among them, Tanuj Kanchan was the top
most contributor with 89 contributions (4.25%). Ritesh G. Menezes, and O. P. Murty were respectively
the second and third highest contributors. However, none of the Indian top contributors have found a
place in the ranked global top contributors. This means the top ranking Indian author has not contributed
even 0.01% of the global Forensic Science research literature output.

Jeyasekar and Saravanan (2015a) studied the authorship pattern of forensic science authors as cov-
ered in the PubMed database for the period 2001 to 2013. A rank list of authors who have contributed a
minimum of 10 papers was made in the study. In this study too, Tanuj Kanchan, and Ritesh G. Menezes
were the most prolific Indian Forensic Science authors ranked first and second respectively.

Author Network Maps

An author network map (Fig. 2) of the authors of the highly cited 2000 papers was created using Pajek.
A total of 104 vertices, each representing an author, were observed in this network map. The closest
vertices were Cook and Rogers. The smallest angle was Good and Harris. The shortest line was between
Jackson and Day and the longest line was between Rogers and Chang.

A map was created using VOSviewer to visualize the most prolific Indian Forensic Science authors.
The map was created with a threshold value of 5 i.e., authors who have contributed a minimum of 5
papers alone were taken into account to create the map. Figure 3 is the label view of cluster map of the
Indian authors.
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Figure 2. Network Map of Top Cited Global Authors
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VOSviewer is an algorithm to visualize co-occurrences on the basis of their similarities. Here authors
who co-author papers are linked and visualized together. In the cluster map of Indian Forensic Science
authors, 84 items or authors in 23 clusters were found. Since the map was created with a threshold value
of 5, this can mean 84 authors have contributed a minimum of 5 papers and have some relationship as
co-authors.

A network map of all the authors who have contributed to the Indian Forensic Science during the
study period is created with Pajek. This network map is illustrated in Figure 4.

Prolific Authors

Prolific means abundant. Prolific authors refer to authors who have produce a huge quantity of published
papers. Authors who have contributed more number of papers are enumerated in this analysis. This
examination was done with regard to the quantity of literature produced and does not reflect the quality.

One hundred and fifty-seven institutions had contributed a minimum of 0.1% of the total forensic
science literature. The majority of these institutions were either academic or research institution and none
of these institutions was a government controlled Forensic Science Laboratory. Jones (2005) studied
the working of Forensic Science laboratories extensively and has commented that government Forensic
scientists are under less pressure to publish. This statement was found to be true with the available data.

Indian institutions contributing 1 percent or more of the total number of papers were studied for their
contributions to forensic science research. A total of eighteen institutions qualified to find a place in this
ranked list. It was found that Kasturba Medical College, Mangalore was the top productive institution
with 131 papers, which is 6.25 percent of the total papers. The All India Institute of Medical Sciences
came second with 5.15 percent of the papers. The number of papers contributed by the AIIMS was 108.
Among these eighteen institutions, the third ranked Central Forensic Science Laboratory and the eighth
ranked Forensic Sciences Department, Tamil Nadu were the government controlled Forensic laboratories.

Figure 4. Indian Forensic Science Authors Network Map
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Rest of the institutions were either academic or research institutions both publicly funded and private.
Thus Jones statement that government Forensic scientists are under less pressure to publish was found
to be partially true in the case of Indian institutions.

Productive Journals

The journals which had contributed at least 0.5 percent or more of the total 116,660 articles were ranked
according to their productivity and a total of 16 journals found to qualify for this ranked list. It was ob-
served that the Journal of Forensic Sciences (JFS) which had contributed 6538 (5.6%) articles tops the
list. The second highest contributor was Forensic Science International (FSI) with 4744 (4.1%) articles,
followed by the third highest contributor, the German journal Sudebno Meditsinskaya Ekspertiza, with
2124 (1.82%) articles. All these 16 journals together had contributed 25,193 articles, which was 21.59
percent of the total. Four journals in this list were non-English journals. The top two journals (JF'S and
FSI) and the German journal Archiv fiir Kriminologie alone were the ones which cover all aspects of
Forensic Sciences. The Journal of American Academy of Psychiatry and Law and Lancet were journals
which were from other fields such as Psychiatry and Medicine. Journal of Analytical Toxicology (JAT)
represents a specialty journal covering analytical aspects of forensic toxicology. The remaining ten
journals were the ones which cover forensic and legal medicine.

Similarly, a ranked list of journals which published articles by authors affiliated to Indian institutions
was investigated. Journals contributing at least a minimum of one percent of the total of 2096 articles
were ranked according to the number of articles contributed. It was observed that a total of 1191 articles
which was more than half of the total contribution were found to be concentrated in these 16 journals.
FSI tops the list with 144 (6.87%) articles followed by Medico Legal Update with 137 (6.54%) articles
and Journal of Forensic and Legal Medicine with 123 (5.87%) articles. 8 journals in this list were Indian
journals.

A cluster map of the source journals was created using VOSViewer for better visualization. The
cluster map is presented as Figure 5.

Bibliographic Format

The bibliographic format of global and Indian Forensic Science literature output was examined to find
the most preferred form of communication by Forensic Scientists. The results are presented in Table 1.

It was found that the most preferred form of research communication was the journals. Globally
94.05 percent of the literature and in India 92.46 percent of the literature were published in the journals.
Conference proceedings were the other popular medium but not as popular as the journals. Conference
proceedings were used by 4.30 percent of the researchers globally and 5.96 percent of the Indian re-
searchers. Much difference could not be found in the preferred source type by the Indians and others as
illustrated in Figure 6.

Relative Quality Index of Leading Institution
Papers that received more than twice the average citations are considered as high quality papers (NHQ).

Relative Quality Index (RQI) is the ratio of the proportion of high quality papers to the total number of
the publications (TNP%). The measure relates to the incidence of high quality papers for a country or an

135

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Dynamics of Indian Forensic Science Research

Figure 5. Cluster Map of Source Journals
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Table 1. Bibliographic Format of Forensic Science Literature

Bibliographic Format No of Records — Global (Percent) No of Records - India (Percent)
Journals 109,715 (94.05) 1938 (92.46)
Conference Proceedings 5017 (4.30) 125 (5.96)
Book Series 1321 (1.13) 31 (1.48)
Trade Publications 566 (0.49) 1(0.05)
Books 41 (0.04) 1 (0.05)
Total 116660 (100) 2096 (100)

institution. Value of RQI greater than 1 indicates higher than average value, whereas the value of RQI
less than 1 indicates lower than average quality. The NHQ, NHQ% and RQI were calculated for the 18
top ranking institutions and listed in Table 2.

The thirteenth ranked institution, SDM College of Dental Sciences & Hospital has the highest RQI
of 3.28 followed by Government Medical College & Hospital, Chandigarh with the RQI value 2.90 and
the Panjab University with 2.87. Maulana Azad Medical College has the least RQI value of 0.25. In all,
9 institutions have RQI greater than 1. They are Kasturba Medical College, Mangalore; Central Foren-
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Figure 6. Bibliographic Type
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Table 2. RQI of Leading Institutions

Institution NHQ NHQ% TNP% RQI
Kasturba Medical College Mangalore 33 11.30 6.25 1.81
All Indian Institute of Medical Sciences 8 2.74 5.15 0.53
Central Forensic Sciences Laboratory 27 9.25 391 2.37
Punjabi University 14 4.79 3.82 1.25
Kasturba Medical College Manipal 19 6.51 6.58 1.82
Panjab University 16 5.48 1.91 2.87
Government Medical College & Hospital Chandigarh 15 5.14 1.77 2.90
Forensic Sciences Department Chennai 4 1.37 1.77 0.77
Bhabha Atomic Research Center 2 0.68 1.67 0.41
Maulana Azad Medical College 1 0.34 1.34 0.25
Government Medical College Nagpur 2 0.68 1.24 0.55
Pandit Bhagwat Dayal Sharma Postgraduate Institute of Medical Sciences 1 0.34 1.24 0.27
S.D.M. College of Dental Sciences & Hospital 11 3.77 1.15 3.28
Indian Statistical Institute, Kolkata 8 2.74 1.05 2.61
Armed Forces Medical College 2 0.68 1.00 0.68
Regional Institute of Medical Science, Imphal 2 0.68 1.00 0.68
J.S.S. University, Mysore 2 0.68 1.00 0.68
University of Delhi 3 1.03 1.00 1.03
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sic Sciences Laboratory; Punjabi University; Kasturba Medical College, Manipal; Panjab University;
Government Medical College & Hospital, Chandigarh; SDM College of Dental Sciences & Hospital;
Indian Statistical Institute, Kolkata; and University of Delhi. The following 9 institutions have RQI value
less than 1. They are All India Institute of Medical Sciences; Forensic Sciences Department, Chennai;
Bhabha Atomic Research Center; Maulana Azad Medical College; Government Medical College, Nag-
pur; Pandit Bhagwat Dayal Sharma Postgraduate Institute of Medical Sciences; Armed Forces Medical
College; Regional Institute of Medical Science, Imphal; and JSS University, Mysore.

RCR of Leading Institutions

The Relative Citation Rate (RCR) of the leading institutions was calculated, ranked and tabulated in
Table 3.

Panjab University had RCR of 3.70 and ranked number one. The second ranked institution was Gov-
ernment Medical College and Hospital, Chandigarh, which had RCR of 2.38. SDM College of Dental
Sciences and Hospital which had RCR value 2.20 was ranked third. Out of the 18 institutions examined,
8 institutions have RCR less than 1. Pandit Bhagwat Dayal Sharma Postgraduate Institute of Medical
Sciences, which has RCR of 0.32 is ranked 18.

The RQI and RCR values of the top 18 institutions are plotted as a graph in Figure 7.

Table 3. RCR of Leading Institutions

Institution CPP RCR Rank
Kasturba Medical College Mangalore 441 1.62 6
All Indian Institute of Medical Sciences 2.09 0.77 12
Central Forensic Sciences Laboratory 4.94 1.81 4
Punjabi University 3.96 1.45 8
Kasturba Medical College Manipal 4.15 1.52 7
Panjab University 10.10 3.70 1
Government Medical College & Hospital Chandigarh 6.51 2.38 2
Forensic Sciences Department Chennai 1.07 0.62 13
Bhabha Atomic Research Center 1.63 0.60 14
Maulana Azad Medical College 1.39 0.51 15
Government Medical College Nagpur 2.85 1.04 10
Pandit Bhagwat Dayal Sharma Postgraduate Institute of Medical Sciences 0.88 0.32 18
S.D.M. College of Dental Sciences & Hospital 6.00 2.20 3
Indian Statistical Institute, Kolkata 3.77 1.38 9
Armed Forces Medical College 2.33 0.85 11
Regional Institute of Medical Science, Imphal 1.14 0.42 17
J.S.S. University, Mysore 1.33 0.49 16
University of Delhi 4.81 1.76 5
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Figure 7. ROQI & RCR of Leading Institutions

t

RQl ==@=RCR

Research Collaboration

‘Research collaboration’ could be defined as the working together of researchers to achieve the common
goal of producing new scientific knowledge (Katz & Martin, 1997). Collaboration is an essential com-
ponent of research. Over recent years, there has been increasing interest among researchers and within
science policy circles in the notion of research collaboration. It is widely assumed that collaboration in
research is ‘a good thing’ and that it should be encouraged (Beaver & Rosen, 1978). Rev. Dr. Ignaci-
muthu states in an interview that “... - (collaboration) is what makes you move towards path breaking
research. Cooperation is also very important. No one individual today can become successful, unless he
is able to get the cooperation of so many others... In India people are a little slow in understanding the
implication of the industry-educational institution collaboration” (Dharmapalan, 2014).

Impact of Research Collaboration

Research collaboration in multidisciplinary subject like forensic science is a necessity. Numerous at-
tempts have been made to bring together individual researchers. The collaboration among researchers
may be at the institution level or between different institutions or with industries. Similarly, collaboration
may be at national level or international level. Here an attempt is made to study the volume of research
collaboration and also the impact of research collaboration.

The single author papers are considered as zero collaborative ones. When two or more authors of
the same institution or different institutions collaborated, it is considered as national collaboration.
International bilateral collaborative papers are the ones where an author or authors of another country
collaborate with an Indian author or authors. International multilateral collaborative papers are the ones
with authors of two or more countries collaborating with the national author or authors.
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The various levels of collaboration, their volume, percentage of volume, the number of publication
cited, the number of citations, and the percentage of citation, citedness, citation per paper and the RCI
are calculated and given in Table 4.

The number of papers or volume of the zero level collaborative papers is 342, which 16.42% of the
total papers. Out of these, 126 papers have received a total of 606 citations, which is 10.59% of the
total citations. The citedness, CPP, and RCI of zero collaborative papers stand at 36.84, 1.77, and 0.65
respectively. The volume of national level collaborative papers is the highest with a frequency of 1593,
which is 76% of the total. 711 papers out the 1593 papers have received citations. The number of cita-
tions received is 4466, which is 78% of the total citations. This is the highest among the various levels
of collaborative papers. However, citedness, CPP and RCI values are relatively low when compared with
those of international bilateral as well as multilateral collaborative papers.

The volume of international bilateral papers is 28. Among these, 18 papers have received 134 cita-
tions, which is 2.34% of the total. The citedness, CPP and RCI values of this category are 64.29, 4.79,
and 1.75 respectively. 133 papers, which are 6.35% of the total papers, have international multilateral
collaborative authorship. Among them, 80 papers have received 519 citations, which is 9.07% of the total
citations. The citedness is 44.61; the CPP is 6.49 and RCI is 2.38 for international multi-lateral papers.

The cluster map created with the aid of VOSviewer was converted into a network map with Pajek and
given in Figure 9. The figure shows 43 vertices, each indicating a collaborating country. The collabora-
tion or link strength is also indicated in the connecting lines. The vertices are arranged alphabetically.

Bibliographic Coupling

Citation analysis is a quantitative study of citations and the relationships between the cited and citing
documents. Research on co-citation network started as early as 1973. Marshakova and Small suggested
studying the relationships between bibliographies using co-citations (Egghe & Rousseau, 1990). Co-
citation means that when document A cites documents B and C, B and C are co-cited documents (van
Raan, 1991). Egghe and Rousseau found that the frequency of co-citation between documents B and C
grows higher when these two documents are more related. Kessler (1963) grouped technical and scientific
papers together using bibliographic coupling. When the same reference is cited by two papers, it was
defined as a unit of coupling between two papers. The coupling strength between them is measured by
the numbers of coupling units. In other words, when two documents cite the same reference, these two
articles are related. The strength of this association is determined by the frequency of coupling (Egghe
& Rousseau, 1990). Figure 10 is the map created of bibliographically coupled Indian forensic science
authors.

Table 4. Volume & RCI of Research Collaboration

Collaboration Volume % Tpc Citation % Citedness CpP RCI
Zero 342 16.32 126 606 10.59 36.84 1.77 0.65
National 1593 76.00 711 4466 78.00 44.63 2.80 1.03
International Bilateral 28 1.34 18 134 2.34 64.29 4.79 1.75
International Multilateral 133 6.35 80 519 9.07 60.15 6.49 2.38
Total 2096 100 935 5725 100 44.61 2.73 1.00
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Figure 8. CPP & RCI of Research Collaboration

INTERNATIONAL MULTILATERAL L
INTERNATIONAL BILATERAL h
5

NATIONAL

ZERO h
0

1 2 3 4 5 6 7

mRCI mCPP

Figure 9. Network Map of Collaborating Countries
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Figure 10. Bibliographically coupling among Indian authors
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CONCLUSION

Though exponential growth pattern was found in the global and Indian forensic science literature, there
is much scope for improvement in the Indian forensic science domain. Further, it was found that the
scientific community from the governmental agencies is not inclined to publishing their works. Incen-
tives for publication can be awarded to boost further research. Since internationally collaborative papers
were useful and informative and such joint research project should also be encouraged in the future.
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Chapter 10

Scientograph-Based
Visualization of Computer
Forensics Research Literature

Jahir Hussain Haneefa Mohamed
Waljat College of Applied Sciences, Oman

ABSTRACT

Studying the communication pattern of scientific information produced as a result of academic and
industrial research using mapping techniques is part of scientometric studies. In this chapter, the
bibliographic data related to computer forensics retrieved from SCOPUS is subjected to mapping and
visualizing. The results showed that the computer forensics literature grows exponentially. USA ranks
first among the countries contributing to the literature growth. The University of South Australia is top
ranking institution and K.K.R. Choo is the top-ranking author. Conference proceedings are the dominant
form of communication flow. The scientograph of keywords reveals six clusters and the keywords with
high frequency of occurrences are computer crime, security of data, network security, electronic crime
countermeasures, digital forensic, internet, cryptography, cloud computing, cyber security, malware,
and intrusion detection.

INTRODUCTION

Scientometrics is the quantitative study of scientific communication (Leydesdorff, 2001). It requires the
use of a multitude of sophisticated techniques including citation analysis, social network analysis and
other quantitative techniques for mapping and measurement of relationships and flows between people,
groups, organizations, research papers, computers and other knowledge entities (Niazi & Hussain, 2011).
Domain visualization is a relatively newer research front. The idea is to use information visualization to
represent large amount of data in research fronts (Chen, Paul & O’Keefe, 2001). This allows the viewer
to look at large corpus and deeper insights based on high level view of the map (Card, Mackinlay &
Shneiderman, 1999). Garfield (1994) used bibliographic data to create longitudinal maps which are
called scientographs, though not widely used.
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Information and Communication Technologies (ICT) are among the fastest growing technologies
around the globe. Information Technology (IT) and Information Technology Enabled Services (ITES)
industry has grown out of proportion throughout the world. It has influenced every sphere of life and
hence we come across a bunch of knowledge domains attached with the letter ‘e’, which means electronic.
Thus, we have e-banking, e-commerce, e-payment, e-libraries, etc. This in turn has led to e-crimes hap-
pening everywhere and a new field of computer forensics came into existence.

Though there are many areas such as, network forensics, data forensics, information forensics, cyber
forensics, digital forensics each a specific field in its own right the term computer forensics is being
used as a synonymous term for all these.All these fields are closely associated with each other as the
keyword analysis in this reveals.

REVIEW OF LITERATURE

Numerous scientometric and bibliometric studies have been conducted various domains of knowledge
by various professionals of field as well as knowledge managers. A comparative scientometric study on
Indian and Chinese computer science research has been done by Suresh Kumar and Garg (2005). Heilig
and VoB (2014) conducted a scientometric study of cloud computing literature. However, no scientomet-
ric study has been done on computer forensics except a single journal study on “Digital Investigation”
by Jeysekar and Saravanan (2014). Hence this study was conducted by the authors to fill the felt need.

MATERIALS AND METHOD

The data for the study is downloaded from the bibliographic database SCOPUS. SCOPUS is an inter-
national multidisciplinary indexing and abstracting database. It covers more than 15,000 international
peer reviewed journals in Science and Technology and more than 500 international conference and
seminar proceedings. It is a product of Elsevier and is subscription based.The data retrieved is further
cleaned for analysis and then analyzed using Microsoft-Excel. The computer algorithm VOSviewer and
Microsoft-Word picture tools are used for visualization.

RESULTS AND DISCUSSION

The results obtained from the study are offered under the sub-heading (1) Year-wise contribution; (2)
Country-wise contribution; (3) Top contributing institutions; (4) Author-wise contributions; (5) Journal-
wise contributions; (6) Document type; (7) Subject-wise contributions; and (8) Scientographs of keywords.

1. Year-Wise Contribution

The year-wise contribution of bibliography is tabulated and presented in Table 1. A total of 4978 bib-
liographic records on computer forensics are indexed in SCOPUS.
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Table 1. Year-wise Contribution

Year No of Records Percentage Cumulative Growth Percentage
1989 1 0.02 1 0.02
1990 1 0.02 2 0.04
1998 1 0.02 3 0.06
1999 0 0 3 0.06
2000 3 0.06 6 0.12
2001 5 0.10 11 0.22
2002 10 0.20 21 0.42
2003 30 0.60 51 1.02
2004 24 0.48 75 1.51
2005 70 1.41 145 291
2006 72 1.45 217 4.36
2007 130 2.61 347 6.97
2008 103 2.07 450 9.04
2009 152 3.05 602 12.09
2010 242 4.86 844 16.95
2011 308 6.19 1152 23.14
2012 478 9.60 1630 32.74
2013 558 11.21 2188 43.95
2014 799 16.05 2987 60.00
2015 822 16.51 3809 76.52
2016 1169 23.48 4978 100
Total 4978 99.99

The first available record belongs to the year 1989. During the period 1991 to 1997 there are no
records. The cumulative total of records is less than one percent till 2002. In the year 2013 the growth
trend became double digit mark. It is also found that only about forty four percent of the total literature
is published till 2013 whereas rest (56%) of the literature during the last three years of study i.e., between
2014 and 2016. About quarter of the total literature is published during the period 2016. This growth is
remarkable when compared to the growth scientific literature other domains of knowledge. The possible
reasons for this may be the availability of personal computing facilities to individuals, growth in internet
connectivity, and the increasing use of digitized form of information transfer.

The year-wise production of computer forensic research literature is represented as a bar diagram in
Figure 1 to enhance visualization. This graph reveals that negligible amount of literature till the year
2005 and small quantity between 2005 and 2010. After 2010 there is a sudden growth and in 2016 there
is a surge.

The cumulative growth of literature is plotted as a graph in Figure 2. The trend-line drawn on the
graph fits exactly the exponential growth pattern as visualized. The exponential trend-line showed the
value Y=0.2608¢*52™,
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Figure 1. Year-wise growth of literature
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2. Country-Wise Contribution

The countries contributing more than one percent of the total literature produced are listed in Table 2,
according to the number of documents produced. United States has contributed 1443 which is about
twenty nine percent of the total and ranks first. United Kingdom comes second with about ten percent
contributions. Interestingly, the fast growing economic and technological super-powers, China and
India too have contributed about ten and nine percent each. They are ranked at third and fourth places
respectively. Totally twenty three countries have contributed more than one percent of the output and
their contributions together constitute about one hundred and three percent.

The countries contributing more than ten papers were visualized using the computer algorithm VOS-
viewer and the resultant image in presented in Figure 3. A total of twelve clusters, which are characterized
by different colors are observed in the image. The top contributing twenty-three countries’ co-authorship
occurrences are also listed in Table 2 and they are also ranked based on the co-authorship occurrences.

Table 2. Top contributing countries

SL no. Country Documents Percent Rank Co-Authorship Rank
1 United States 1443 28.99 1 465 1
2 United Kingdom 522 10.49 2 235 3
3 China 484 9.72 3 308 2
4 India 446 8.96 4 73 10
5 Australia 337 6.77 5 222 4
6 Malaysia 193 3.88 6 105 6
7 Canada 188 3.78 7 113 5
8 South Korea 182 3.66 8 73 11
9 Germany 175 3.52 9 88 7

10 Undefined 153 3.07 10

11 Italy 143 2.87 11 79 8

12 Taiwan 129 2.59 12 46 14
13 South Africa 111 223 13 20 22
14 Japan 90 1.81 14 46 15
15 France 85 1.71 15 61 13
16 Spain 65 1.31 16 35 18
17 Saudi Arabia 62 1.25 17 75 9

18 Ireland 61 1.23 18 34 19
19 Greece 59 1.19 19 32 20
20 Netherlands 56 1.12 20 29 21
21 Singapore 55 1.10 21 64 12
22 Sweden 54 1.08 22 36 17
23 United Arab Emirates 53 1.06 23 38 16

Total 5146 103.37 2277
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Figure 3. Scientograph of countries contributing more than ten papers
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The United States is the number one country this too. However, the United Kingdom has come number
three and China number two. India though ranked number four in terms of total output is ranked number
ten in terms of co-authorship, which means India’s international collaborative research is dismal. A cur-
sory glance of the top contributing countries reveals a grand mix of super-powers, developing countries,
big countries, small countries, highly populous countries, and also less populous countries. Hence it is
inferred that computer forensic research work is going on all around the world though the quantum may
vary. It is also because of the large scale developments in ICT taking place all over the world.

The cluster analysis visualized in the figure shows twelve clusters, which are as follows. Cluster # 1
consists of United Kingdom, Ireland, Greece, Netherlands, Norway, Slovenia, Croatia, Qatar, Bosnia and
Herzegovina, and Serbia. Cluster # 2 consists of Germany, Italy, Spain, Brazil, Romania, Switzerland,
Belgium, Estonia, Mexico and Sri Lanka. Cluster # 3 consists of Australia, Malaysia, Saudi Arabia,
Pakistan, Iran, Indonesia, USA, Oman and Morocco. Canada, France New Zealand, Tunisia, Russian
Federation, Algeria, Bangladesh and Lebanon constitute cluster # 4. Singapore, Poland, Egypt, Israel,
Iraq, Cyprus, and Ukraine form cluster # 5. China, South Korea, Taiwan, Hong Kong, and Vietnam
belong to cluster # 6. Countries belonging to cluster # 7 are India, Portugal, Finland, and Luxembourg.
Three countries, namely, Sweden, Austria and Denmark constitute cluster # 8. South Africa, Nigeria,
and Ghana are part of cluster number 9. The Czech Republic and Thailand belong to cluster number 10
whereas Japan and Macedonia are part of cluster # 11. Cluster # 12 consists of United Arab Emirates,
and Turkey.
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3. Top Contributing Institutions

The institutions that have contributed a minimum of twenty documents are listed according to their total
productivity and also ranked accordingly and are presented in Table 3. This ranked list reveals that a
total of 30 institutions have contributed twenty or more documents.

Among this ranked list, University of South Australia tops with seventy-nine documents followed by
the second ranked University of Texas at San Antonio, which has published sixty-three documents during

Table 3. Top contributing countries

SI no Institution No of Records Percentage Rank
1 University of South Australia 79 1.59 1
2 University of Texas at San Antonio 63 1.27 2
3 Purdue University 47 0.94 3
4 Universiteit van Pretoria 47 0.94 3
5 Universite Concordia 44 0.88 5
6 Universiti Putra Malaysia 44 0.88 5
7 University College Dublin 42 0.84 7
8 Edith Cowan University, Joondalup 41 0.82 8
9 Electronics and Telecommunications Research Institute 40 0.80 9
10 Deakin University 33 0.66 10
11 Zayed University 33 0.66 10
12 Chinese Academy of Sciences 32 0.64 12
13 University of Alabama 32 0.64 12
14 University of Salford 29 0.58 14
15 King Saud University 27 0.54 15
16 Korea University 27 0.54 15
17 Central Police University Taiwan 25 0.50 17
18 Rochester Institute of Technology 25 0.50 17
19 University of New South Wales UNSW Australia 25 0.50 17

20 George Mason University 24 0.48 20
21 Xidian University 24 0.48 20
22 University of Arizona 23 0.46 22
23 Chonggqing University 22 0.44 23
24 University of Malaya 22 0.44 23
25 University of Melbourne 22 0.44 23
26 Liverpool John Moores University 21 0.42 26
27 University at Buffalo, State University of New York 21 042 26
28 University of Alabama at Birmingham 21 0.42 26
29 Beijing University of Posts and Telecommunications 20 0.40 29
30 Centre for Development of Advanced Computing India 20 0.40 29
Total 975 19.52
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the study period. Rank number three is shared by the Purdue University and Universiteit van Pretoria,
each with forty-seven documents to their credit. However, only the top ranking two institutions alone
have contributed more than one percent of the total documents and all the thirty institutions together
have contributed roughly twenty percent of the total. Hence it can be assumed there is more number of
institutions engaged in computer forensics research but their contributions are negligible.

4. Author-Wise Contribution

Authors who have contributed more than ten documents are ranked according to their contribution and
are listed in Table 4, along with the number of their contributions.Further, their co-authorships found-out
from the network analysis and also the co-authorship rank has been listed in the table.

The authorship analysis revealed that there are thirty-four authors who have contributed a minimum
of ten documents. Among them Choo, KKR who has contributed sixty-three documents ranks number
one. Debbabi, M and Venter, HS follow him with thirty-five and thirty-four documents respectively. The
total documents contributed by these thirty-four authors together are just five hundred and thirty, which
is about eleven percent of the total documents published.

Further, it is found from the cluster analysis that Choo, KKR has thirty-five co-authorships and hence
ranks first with respect to co-authorship too. However, the second ranked M Debbabi is found to be
ranked as number seven with seventeen co-authorships and third ranked Venter, HS has no co-authorship
relationship. The author named He, H who is ranked nineteenth with just eleven documents has twenty-
seven co-authorship network and hence ranked second. All the above facts lead us to infer that number
of researchers in this knowledge domain is more but the literature contributed by them is very less.

The co-authorship network map as visualized in VOSviewer is illustrated in Figure 4.

Cluster map analysis done using VOSviewer with the threshold value of ten revealed that sixty three
authors have authorship connections. Cluster number one consists of fifteen authors. They are Zhang X,
LiuJ, Zhang J, Li X, Xiao Y, Liu Y, MaJ, Li Z, Wang X, Li Q, Yang Y, Liao X, Li H, Li B, and Chen
Y. Cluster number two consists of eight authors, namely, Wang Y, Liu X, Yu S, Xiang Y, Liu S, Xu S,
Xiao D, and Bertino E. Cluster number three too has eight authors, namely, Zhang Y, Wang W, Liu H,
Chen H, Yu W, Zhang H, Li W, and Chen Z. Six authors namely, Dehghantanha A, Mahmod R, Conti
M, Udzir NI, Li F, and Abdullah MT constitute cluster number four. Baggili I, Breitinger F, Marrington
A, Kechadi T, and Busch C belong to author cluster number five. Chu HC, Wang SJ, Park JH, Lee S,
and Kim J together constitute cluster number six. Cluster number seven consists of Debbabi M, Wang
L, Igbal F, and Bou-Harb E. Cluster number eight has four members consisting of Sun Y, He H, Zhu Y,
and Yan J while ChooKKR, Slay J, Martini B, and Glisson WB belong to cluster number nine. James
JI, and Gladyshev P are cluster number ten authors whereas Liu L, and Hong W are cluster number
eleven authors.

5. Source Journal-Wise Contribution

The source documents / journals that have contributed more than twenty documents are ranked as per
the number of records and presented in Table 5.
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Table 4. Most Prolific Authors

SL. no. Author Documents Percent Rank Co-Authorship Rank
1 Choo, K.K.R. 63 1.27 1 35 1
2 Debbabi, M. 35 0.70 2 17 7
3 Venter, H.S. 34 0.68 3
4 Dehghantanha, A. 30 0.60 4 22 5
5 Baggili, I. 25 0.50 5 26 3
6 Breitinger, F. 21 0.42 6 16 8
7 Mahmod, R. 16 0.32 7 13 9
8 Yang, S.J. 15 0.30 8
9 Chu, H.C. 14 0.28 9 8 17
10 Jahankhani, H. 14 0.28 9
11 Marrington, A. 14 0.28 9 18 6
12 Alazab, M. 13 0.26 12
13 Wang, S.J. 13 0.26 12 3 20
14 Al-Nemrat, A. 12 0.24 14
15 Gladyshev, P. 12 0.24 14 11 10
16 Kechadi, T. 12 0.24 14 1 22
17 Rogers, M. 12 0.24 14
18 Xiao, Y. 12 0.24 14 9 13
19 Blasch, E. 11 0.22 19

20 Glisson, W.B. 11 0.22 19 4 19
21 He, H. 11 0.22 19 27 2
22 Bertino, E. 10 0.20 22 3 21
23 Bou-Harb, E. 10 0.20 22 8 18
24 Chen, H. 10 0.20 22 9 14
25 Creese, S. 10 0.20 22
26 Dija, S. 10 0.20 22
27 Geethakumari, G. 10 0.20 22
28 Gritzalis, S. 10 0.20 22
29 James, J.I. 10 0.20 22 10 12
30 Martini, B. 10 0.20 22 11 11
31 Slay, J. 10 0.20 22 1 23
32 Udzir, N.I 10 0.20 22 9 15
33 Yan, J. 10 0.20 22 23 4
34 Yu, W. 10 0.20 22 9 16
Total 530 10.65
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Figure 4. Scientograph of co-authorship cluster
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Table 5. Top Source Journals
SINo Source Title Records Percent Rank
Lecture Notes In Computer Science Including Subseries Lecture Notes In Artificial Intelligence & Lecture
1 . . 197 3.96 1
Notes In Bioinformatics
2 Digital Investigation 118 2.37 2
3 IEEE Transactions On Information Forensics & Security 78 1.57 3
4 IFIP Advances In Information & Communication Technology 64 1.29 4
5 Communications In Computer & Information Science 54 1.08 5
6 Security & Communication Networks 39 0.78 6
7 Computers & Security 36 0.72 7
8 Advances In Intelligent Systems & Computing 35 0.70 8
9 Procedia Computer Science 30 0.60 9
10 Proceedings Of SPIE The International Society For Optical Engineering 29 0.58 10
11 Lecture Notes Of The Institute For Computer Sciences Social Informatics & Telecommunications Engineering 27 0.54 11
12 International Journal Of Electronic Security & Digital Forensics 26 0.52 12
13 Lecture Notes In Electrical Engineering 26 0.52 12
14 Lecture Notes Of The Institute For Computer Sciences Social Informatics & Telecommunications Engineering 2% 052 12
Lnicst :
15 International Journal Of Digital Crime & Forensics 20 0.40 15
16 Studies In Computational Intelligence 20 0.40 15
Total 825 16.57
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It is found that a total of sixteen journals have contributed twenty or more documents. Their contri-
butions put together is eight hundred and twenty five documents, which is about seventeen percent of
the total. The top contributor is “Lecture Notes In Computer Science Including Subseries Lecture Notes
In Artificial Intelligence & Lecture Notes In Bioinformatics” followed by “Digital Investigation” and
“IEEE Transactions On Information Forensics & Security”.

6. Document Type

The document type is tabulated and presented in Table 6 and also presented as a pie diagram in Figure
5 for easy visualization.

Conference papers ranks first and journal articles come second unlike other subjects where journal
articles dominate as research output. This may be either due to more conference being held regarding
information security / data information or non-availability journals exclusively for computer forensics
except “Digital Forensics”.

7. Subject-Wise Contribution

The subject-wise contribution records obtained from SCOPUS is given in Table 7. This table reveals that
computer science ranks first followed by the distant engineering. Social sciences take the third place.

8. Scientograph of Keywords
The keywords given by the authors or the journals provide us a window to peep through and understand

where the research area is proceeding and also anticipate its growth. The keywords available in the
SCOPUS database are analyzed and a keyword map as visualized in VOSViewer is given in Figure 6.

Table 6. Document type

SI No Document Type No Of Records Rank
1 Conference Paper 2490 1
2 Article 1721 2
3 Book Chapter 329 3
4 Book 194 4
5 Review 166 5
6 Conference Review 41 6
7 Editorial 13 7
8 Article in Press 12 8
9 Note 4 9

10 Letter 4 10

11 Short Survey 3 11

12 Erratum 1 12
Grand Total 4978
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Figure 5. Document type
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Cluster number one consists of fifty-nine terms including cloud computing, security, data privacy,
digital storage, mobile security, distributed computer systems, surveys, access control, complex net-
works, virtual reality, big data, embedded systems, smart power grids, ubiquitous computing, and
mobile telecommunication systems. Cluster number two has forty-eight words which include security
of data, cyber security, security systems, information systems, cyber-attacks, information management,
risk assessment, information science, semantics, data acquisition, critical infrastructures, insider threat,
decision making and scada systems. Terms such as computer crime, malware, intrusion detection, social
networking (online), data mining, personal computing, intrusion detection systems, network forensics,
internet protocols, visualization, denial-of-service attack, computer networks, world wide web, be-
havioral research, malwares, mercury (metal), computer viruses, websites, electronic mail, malicious
activities, computer system firewalls, phising, botnets, etc. totaling forty-eight in number are found in
cluster number three. Fifty terms are found in cluster number four. Some of them are digital forensic,
computer forensics, digital evidence, cyber-crimes, mobile devices, digital devices, smartphones, cyber
forensics, android (operating system), telephone sets, forensic tools, file systems, mobile forensics,
cyber criminals, forensic engineering, user interfaces, data structures, electronic commerce, metadata,
and information retrieval. Thirty-four terms including cryptography, algorithms, artificial intelligence,
biometrics, steganography, image processing, software engineering, pattern recognition, face recognition,
pixels, steganalysis, digital watermarking, information hiding, and watermarking are found in cluster
number five. Cluster number six has a total of twelve words including internet, human, male, female,
adult, adolescent, statistics, and child.
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Table 7. Subject-wise Contribution

SL no. Subject area No of records Percent
1 Computer Science 3667 73.66
2 Engineering 1514 30.41
3 Social Sciences 921 18.50
4 Mathematics 490 9.84
5 Decision Sciences 338 6.79
6 Medicine 241 4.84
7 Psychology 188 3.78
8 Business, Management and Accounting 152 3.05
9 Health Professions 121 2.43
10 Physics and Astronomy 94 1.89
11 Arts and Humanities 82 1.65
12 Biochemistry, Genetics and Molecular Biology 80 1.61
13 Materials Science 65 1.31
14 Economics, Econometrics and Finance 52 1.04
15 Energy 44 0.88
16 Chemistry 34 0.68
17 Multidisciplinary 26 0.52
18 Environmental Science 24 0.48
19 Agricultural and Biological Sciences 17 0.34

20 Neuroscience 15 0.30
21 Nursing 13 0.26
22 Chemical Engineering 10 0.20
23 Pharmacology, Toxicology and Pharmaceutics 7 0.14
24 Dentistry 4 0.08
25 Earth and Planetary Sciences 3 0.06
26 Immunology and Microbiology 1 0.02

Some of the keywords with high frequency of occurrences are computer crime, security of data, net-
work security, electronic crime countermeasures, crime, digital forensic, internet, cryptography, computer
forensics, cloud computing, cyber security, malware, security, and intrusion detection. Keywords with
high frequency of co-occurrences are computer crime, security of data, electronic crime countermeasures,
network security, crime, digital forensic, internet, computer forensics, cloud computing, malware, intru-
sion detection, cyber security, security, digital evidence, cryptography, artificial intelligence, security
systems, cyber-crimes, mobile devices, social networking (online), algorithms, data privacy, mobile
security, digital storage, distributed computer systems, cybercrime, and information technology, etc.
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Figure 6. Scientograph of Keywords
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SUGGESTIONS FOR FURTHER RESEARCH

Further scope for research on computer forensic may be conducted in the following areas

1. The present study is limited to visualization and hence further full-fledged study may be conducted
on computer forensics.

2. Relationship as well as difference between computer forensics and other areas like information
forensic, network forensic, cyber forensic and digital forensic can be examined.

3.  Comparative study may be conducted using the databases like Scopus, Web of Science and IEEE
databases.

CONCLUSION

The study reveals that there is exponential growth of computer forensics literature and after the 2010 the
growth is remarkable. The top contributing countries include developed nations as well as developing
nations and also very small countries leading us to conclude that computer forensics research is wide
spread geographically. The analysis of leading document forms shows that conference proceedings as
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the most preferred form of communication implying more conferences are happening in this field rather
than dedicated journals. Publishing of journals in this area too can contribute to the growth of scientific
communication. The keywords with high frequency of occurrences are:security of data, network secu-
rity, electronic crime countermeasures, digital forensic, internet, cryptography, cloud computing, cyber
security, malware, and intrusion detection. It may be presumed that these are the hot areas of research
in computer forensics.
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ABSTRACT

The present chapter evaluates the growth of literature of Toxicology in Homoeopathy. The Scopus data-
base is used as source for the study. Data pertaining to toxicology in homoeopathy for the period 1963
to 2017 is retrieved and analyzed. The study reveals that toxicology literature grows rapidly in the later
stages than in the earlier period. The United States of America is the leading contributors at the global
level and India is in second position. Among the contributors, E.J. Calabrese, Professor of Toxicology,
University of Massachusetts is the most prolific author for Toxicology in Homoeopathy literature.
University of Kalyani and University of Massachusetts are the leading institutions, majority of the records
are published in the journal ‘Homoeopathy’, which is published from the USA and major contributions
are in the subject domain ‘medicine’ (65.4 per cent). Most frequently repeated keywords in toxicology
of homoeopathy literature are: homoeopathy, humans, non-human, unclassified drug and animals.
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INTRODUCTION

The concept of homoeopathy was first introduced Dr. S. Samuel Hahnemann (1755-1843), a Ger-
man based physician and a medical degree holder in Allopathy. He has produced all the symptoms of
intermittent fever (malaria) but to a mild degree and without the characteristic rigors of that disease
while studying the regular doses of cinchona. This led Hahnemann to an idea which was published in
1796 as Essay on a New Principle for Ascertaining the Curative Power of Drugs, which was followed
in 1810 by his famous work The Organon of the Healing Art (Gevitz, 1993). Hahnemann believed that
if a patient had an illness, it could be cured by giving a medicine which, if given to a healthy person,
would produce similar symptoms of that same illness but to a slighter degree. The principles followed
for proving is ‘Similia similibus curentur’, the Latin phrase meaning “let likes be cured by likes,” is the
primary principle of homeopathy, called ‘principle of similars’. To achieve this, Hahnemann diluted
his medical preparations to such an astonishing extent that if one assumes that that the substance he
employed was completely soluble, by only the fourth dilution the ratio of the medicine to the solution
would be 1:100 000 000. Homeopathic drugs are prepared by a process called homeopathic dilution in
which the substance is diluted repeatedly in alcohol or distilled water.

Followers of Hahnemann founded the first homeopathic medical school in the United States in the
late 1800’s is American Institute of Homeopathy (Loudon, 2006). It gained recognition because of its
success in treating the many disease epidemics rampant at the time - including scarlet fever, typhoid,
cholera and yellow fever. Homeopathy became spectacularly popular in the United States and Europe in
the 1800s and its strongest advocates included European royalty, American entrepreneurs, literary giants,
and religious leaders. But at the time that it was gaining widespread popularity, it became the object of
deep-seated animosity and vigilant opposition from establishment medicine.

The differences between orthodox medicine and homeopathy could hardly be more vivid. Homeo-
pathic treatment always began with a long consultation, lasting at least an hour, in which all aspects of
the patient’s illness and life were discussed and the appropriate treatment chosen. In contrast, orthodox
medicine was immersed in the belief that advances in understanding disease could only come from a
detailed correlation of symptoms and signs of the sick patient on the ward, and the findings at autopsy:
clinico-pathological correlation.

Hahnemann showed no interest in detailed pathology, and none in conventional diagnosis and treat-
ment. He was only interested in the principles of homeopathic medicine which he used to name the
illness. Classical homeopathy was therefore seen by its supporters as an attractively safe system, simple,
easy to understand, and centred on the patient as a whole and not on pathological lesions. The funda-
mental principle of homoeopathy is based on the capability to ascertain the disease producing power
of drugs where it proves to be better antidote for diseases with similar symptoms. The homeopathic
pharmacodynamics is acquiring knowledge of drugs is through homoeopathic drug proving, laboratory
investigations and experiments through carefully conducted experiments, based on the concept that the
poisonous substances when used in minute quantity produce final symptoms.

TOXICOLOGY IN HOMOEOPATHY

According to ‘Macmillan Encyclopaedia’, defines
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Toxicology is the study of poisons, which deals with their chemical nature and origin, the pathological
changes they induce, their recognition in a poisoned patient, and the determination of specific antidotes.

113

Encyclopaedia of Scientific Terms edited by E.C. Graham, defines toxicology as “...science of
poisons, embracing the physical and chemical history of all the known poisonous substances, as well
as the methods of testing them, their action on the living body, and the post mortem results they occa-
sion...” Thus, Toxicology is the area of Science which deals with origin, properties of poisons and their
reactions on cells and tissues.

Toxicology is the science of the poisons, narcotics or toxic substance. Toxic effect of drugs classi-
fied as pharmacological, pathological or genotoxic and their incidence and seriousness are related, at
least over some range, to the concentration of the toxic chemical in the body. The information collected
through proving, toxicological data and experimental data constitute the complete and true materia
medica. The sum total effect of the drug is pharmacodynamics.

The toxicological literature of the substances which could be used as medicine in homoeopathy helps
in understanding the basic information necessary for collective curative information of those drugs. The
toxicological information available in literature other than homoeopathy lacks fullness and minuteness
as to know a poison is reactive or irritant is vague. As also the knowledge of morbid anatomy helps
us identify the organs as tissues the poison influences, the classification of the poisonous effect into
cathartics, dilutents as expectorants help us further which receive later attempt.

The information toxicological/ Forensic literature is varied in homoeopathy from pharmacodynamic
point of view but as poisoning. Homoeopathy requires to know poisonous active for the purpose of urg-
ing there as curative agent. But where it is applied in forensic used it relates to diagnostics, antidotes
from legal point of view.

RATIONALE OF THE STUDY

Evaluation of the growth of literature is essential to ascertain the latest developments in the field as well
its relations with other disciplines. Statistical techniques are applied to interpret the growth of literature
in terms of year wise growth trends, the extent of collaboration at institutional level and national level,
trends of interdisciplinary research and so on. These are calculated using quantitative data. These types
of analysis are generally scientometric analysis. Scientometric is the study of quantitative aspects of
science as a discipline or economic activity (Tague-Sutcliffe, 1992). Several attempts are made to assess
the scientific growth of literature which is more significant to medicine by the information scientist to
alert the health professionals and the authorities concerned at various level. The qualitative evaluation of
the literature practically poses problem and hence majority of the studies are based on quantitative data
downloaded from the database or the print version of sources. Homoeopathy as a Complementary and
Alternative system of Medicine, is widely used at the global level to cure all sort of diseases. Toxicol-
ogy is the science of poisons, narcotics or toxic substance, it is commonly used both in allopathic and
homoeopathic practice. The information collected through proving, toxicological data and experimental
data constitute the complete and true materia medica, which is a major subject in homoeopathy. Thus,
the toxicological information plays key role in homeopathy, which is the significant of the study. Several
attempts have been made earlier to study the scientometrics aspects of toxicological literature in different
field. Some of the representative studies are: bibliometric study of core journals in toxicology (Devi,
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2013), laser research in India (Ashok & Gang, 1992); bibliometrical analysis of global literature on
cervical cancer (Jeyshankar & Vellaichamy, 2015); scientometric analysis of autism research output by
Jeyshankar, & Vellaichamy in 2016. A few bibliometric study namely on toxicology research productivity
by Zyoud,et.al.(2014) in Middle Eastern Arab countries and on toxicology publications of Iran and Tur-
key (Delirrad; Reshidi & Karimi, 2012). Similarly, a single bibilometric study on homoeopathy research
during the period 1991 to 2003(Chiu& Ho, 2005). But a closer analysis of available studies shows that
no systematic study has been conducted on growth of literature of toxicology in homoeopathy. Hence,
the present chapter is intended to evaluate the growth of literature of toxicology in homoeopathy and it
is titled as “An Evaluation of Growth of Literature of Toxicology in Homoeopathy™.

SCOPE OF THE STUDY

The present study is intended to evaluate the growth of literature of toxicology in homeopathy. It is based
on the data retrieved from the Scopus database only, and the period of coverage is limited to 1963 to
2017. The data pertains to toxicology in homoeopathy alone are downloaded from the database using
the search term ‘toxicology’ and ‘homoeopathy’ are some limitations of the study. The total number of
downloaded records is 1197. Using of additional key terms related to toxicology and various specialties
of homoeopathy may yield more number of records. Moreover, the present chapter analyses the growth
of literature of toxicology in homoeopathy based only on quantitative indicators, the qualitative analysis
may explore some valuable features of growth of literature.

REVIEW OF LITERATURE

Several attempts are made by the information scientist to measure the growth of scientific literature.
The approach followed by them is quantitative measurement of data based on the bibliographical data
retrieved from the databases namely Scopus, Web of Science, Pub Med. Medline, and so on.

Tabatabaei-Malazy; Ramezani ; Atlsai ; Larijani and Abdollahi (2016) analyzed research productivity
in field of antioxidative hypoglycemic herbal medicine and diabetes. Data are retrieved using search terms
“type 2 diabetes”, “antioxidant”, “herb”, “phytotherapy”, “ethnopharmacology”, “Chinese medicine”,
“traditional medicine”, from the Scopus web databases until January 2015, and limited to human. 468
studies were related to this topic in human. The analysis revealed that number of publications in the
field showed an increasing trend. Majority of the published papers were original articles (71%) and the
most productive year was 2013. Top subject areas were medicine followed by drug. The first productive
country was the US. The documents were cited totally 10724 times with average citation/article 22.91,
and h-index 55. The highest cited article was a systematic review study, and top source was “Journal of
Ethnopharmacology”. The highest international collaboration was with the US.

Zarafshan; Mohammadi; Motevalian; Abolhassani; Khaleghi & Sharifi (2016) conducted a sci-
entometric study by investigating published papers of Iranian researchers on autistic disorders. The
trends of research in the field of autism among Iranian researchers have the same patterns as the global
trends. However, some important topics, such as prevalence, causes, services, and life span issues and
the infrastructures have been studied less and should be considered in future studies. Moreover, it was
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revealed that we are faced with shortness of sources for research in this field, and the policy makers
should consider this problem.

Meera and Sahu (2014) carried out a study to depict the research performance of University College
of Medical Science (UCMY) in different areas or subfields of medical and health sciences. This study
is based on a bibliometric analysis of scientific research output. The data of UCMS’ research output
is collected from the SCOPUS database by using different searching techniques. Some bibliometric
indicators such as authorship pattern, degree of collaboration, author productivity, rank distribution etc.
have been used to illustrate the research performance of researchers. The study revealed that the highest
contribution of 25.6 percent of total publications is made by three authorship collaboration. The degree of
collaboration is 0.92, which means most of the research works are collaborative works. USA is the most
preferred country by the researchers for research collaboration. This study will assist in understanding
the research pattern of UCMS in the field of medical science.

Devi (2013) identified Fifty-nine journals form core journals in the field of Toxicology with a total
citation of 6922. The journal ‘Toxicology’ was found to be ranked high. U.S. was found to be the most
productive country with 47.45 per cent journals. And the period 1970’s and 1980’s witnessed the origin
of more number of journals in Toxicology. Vellaichamy and Jeyshankar (2016) revealed in their sciento-
metric analysis of 20 years literature on Ebola virus and demonstrated the level of research, contributions
by various journals and contributing countries etc in this field.

In 2014, Zyoud, et. al. analysed the research production originating from 13 middle Eastern Arab
countries with article published in toxicology journals. The study shows some evidences of toxicology
research activity in toxicology journals in the Arab world. Similarly, Delirrad; Rashadi & Karimi (2012)
reveals that top Iranian toxicologists had a better performance than their Turkish counterparts but overall
authorship pattern was well-distributed among Turkish researchers and organization.

However, the single bibiliometric study on homoeopathy research shows that the UK, the US, and
Germany produced 71% of the total output, while European countries as a whole also contributed 65%
of the total share of independent publications. More document types and languages, and fewer pages
have appeared in homeopathy research. 3.5% of papers were cited more than 10 times in three years
after publication, and 60% were never cited. Small-group collaboration was a popular method as co-
authorship. The top 3 ranking countries of publication were the UK, the US, and Germany. The US
dominated citation followed by the UK, and then Germany (Chiu & Ho, 2005). But no systematic study
has been conducted on growth of literature of toxicology in homoeopathy.

METHODOLOGY

Data pertaining to toxicology in Homoeopathy literature is retrieved from Scopus database for a period
from 1963 to 2017. Scopus database is preferred over the other databases due to wide content coverage.
Scopus database is considered as one of the biggest abstracting and citation database. It provides access
to over 50 million records from 21,000 titles, published by over 5000 publishers. For the purpose of the
present study, a common search strategy is used to search data related to toxicology in Homoeopathy
literature, a total of 1197 records are indexed in Scopus database, and when searched in Pubmed the
retrieved data is fewer than data retrieved from Scopus database. Moreover, several quantitative studies
on toxicology, forensic science and similar studies show that most of the studies on growth of literature
are based on Scopus data. Thus, Scopus database is used as a source for the present study. The search
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term ‘toxicology’ and ‘homoeopathy’ are used to search from the database. The keywords appeared in
title of the article, abstract, and keywords are used to retrieve data. The period is limited to from 1963
to 2017. The downloaded data are analyzed using SCOPUS ANALYTICS. MS-Excel, VoS viewer and
FPajek software are used for network analysis.

ANALYSIS AND DISCUSSION

The present study is intends to determine the growth of scientific literature of toxicology in homoeopathy
Literature and the retrieved 1197 records are further analysed using appropriate tools and techniques
and interpreted accordingly.

1. Year Wise Contribution

Records contributed in toxicology with reference to homoeopathy literature are analysed and the details
are presented in Table 1.

Table 1 shows that a total of 1197 records are published during the study period. The decade wise
contribution of records of toxicology in homoeopathy literature shows that highest number of articles
is published in the period between 2011 and 2016 and lowest number is published during 1971-1980 (3
articles out of 1197). It also shows that only 120 records were published till 2000 and thereafter growth
of records is sudden and rapid from 2001 onwards.

This may be due to outcome of research conducted in the area related to Toxicology in Homoeopathy
in the specific period, moreover, awareness among them in dissemination of research findings in various
scholarly platforms. The cumulative growth of record is presented in Figure 1.

2. Country-Wise Contribution
Country-wise contribution of records in toxicology related to homoeopathy literature is summarised in

Table 2. The topmost ten countries based on their contributions in toxicology of homoeopathy literature
are only listed in the table.

Table 1. Year-Wise Contribution

Year No of Records Cumulative Growth
1963 — 1970 11 11
1971 — 1980 3 14
1981 — 1990 22 26
1991 — 2000 94 120
2001 - 2010 502 622
2011 -2016 565 1197
Total 1197
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Figure 1. Cumulative Growth of Toxicology in Homoeopathy
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TABLE 2. Country-Wise Contribution

Rank Country Contribution Per Cent
1 United States 297 24.81
2 India 202 16.88
3 United Kingdom 104 8.69
4 Germany 102 8.52
5 Italy 94 7.85
6 Brazil 68 5.68
7 France 50 4.18
8 China 37 3.09
9 Netherlands 35 2.92

10 Canada 32 2.67
10 Switzerland 32 2.67

Table-2 clearly depicts country wise ranking for toxicology in homoeopathy literature. Based on
number of documents produced, major contribution for toxicology in homoeopathy is from the United
States and its contribution is 24.81 per cent of total contributions. It is followed by India with 16.88 per
cent. The other contributing countries are United Kingdom (8.69 per cent), Germany (8.52 per cent),
Italy (7.85 per cent) Brazil (5.68 per cent), France (4.18 per cent) and China (3.09 per cent). The other
countries like Netherlands, Canada and Switzerland have contributed less than three per cent of total
contribution.

The first school of Homoeopathy was established in USA, the present study also reflected the same
that major contribution is from the USA. However, the founder of Homoeopathy Dr. Hahnemann belongs
to Germany, its contributions to homoeopathy literature are only at fourth rank. But, India is next to the
USA with 16.88 per cent of contribution.
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3. Collaborating Countries’ Network

Research studies in toxicology related to homoeopathy are conducted in collaboration with researchers
of other countries. Using Pajek software, collaborating countries network is created and presented in
Figure 2. The collaborating countries network reveals that there are 39 vertices, which are interlinked
with one or many vertices (countries). i.e. there are 39 countries which have in collaboration with other
countries for 1197 records of toxicology in homoeopathy; moreover, straight line between the countries
shows the collaboration and the indices on the interlinked line shows the quantum of records through
collaboration.

4. Authors-Wise Contribution
The author wise contribution of toxicology in homoeopathy literature is further studied based on their

contribution in order to determine the prolific authors in the field. The authors who have contributed
more than 10 records for the homoeopathy literature are presented in Table 3.

Figure 2. Collaborating Countries’ Network

rew edord
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Table 3. Author-wise Contributions

Rank Author Contribution %
1 Calabrese, E.J. 38 3.17
2 Khuda-Bukhsh, A.R. 37 3.09
3 Bellavite, P. 27 2.26
4 Bell, LR. 22 1.88
5 Baumgartner, S. 18 1.5
6 Conforti, A. 17 1.42
6 Jonas, W.B. 17 1.42
8 Marzotto, M. 15 1.25
9 Endler, P.C. 14 1.17
10 Ernst, E. 13 1.09
11 Belon, P. 11 0.92
11 Biswas, S.J. 11 0.92
11 Chirumbolo, S. 11 0.92
14 Schwartz, G.E. 10 0.83

Table 3 clearly shows the author-wise contribution in toxicology of homoeopathy literature. The table
shows that there are 14 authors who have contributed more than 10 records. It also shows that Calabrese,
E. J., Professor of Toxicology, University of Massachusetts has contributed 38 records and secured first
rank; it is 3.17 per cent of the total contribution. It is followed by Khuda-Bukshh, A.R, Professor of
Zoology, University of Kalyani and Homoeopathic research secured second rank for 37 records and it
is 3.09 per cent of the total contribution. Similarly, Bellivate, P., Department of Medicine, University of
Italy, has contributed 27 records (2.26 per cent) and secured third rank. The contributions of others are:
Bell, I.LR. (1.88 per cent), Baumgartner, S (1.5 per cent), Conforti, A. (1.42 per cent) and so on.

Hence, it is concluded that Calabrese, E. J., Professor of Toxicology, University of Massachusetts is
the most prolific author for toxicology in homoeopathy literature.

5. Co-Authorship Visualization

The co-authorship pattern existing among the authors in toxicology of homoeopathy literature is further
studied using VOS Viewer. Co-authorship details of top co-authorship details are given in Table 4.

The co-authorship visualization is presented in Figure 3.

From the cluster analysis shows that Khuda-Bush, A.R. has 37 documents with 83 co-authorship and
ranked first in co-authorship. Bellavite, P has secured second position in co-authorship for his 27 docu-
ments, which have 53 co-authorships. Similarly, third and fourth ranks are respectively by Marzotta, M
for 15 documents which have 41 co-authorships and Pathak, S has 9 documents with 40 co-authorships.
Rest of the authors have less than 40 co-authorships. Hence, it is interpreted that Khuda-Buhsh, A.R. is
the topmost author in terms of co-authorships for toxicology in homoeopathy literature.
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Table 4. Co-authorship details of Top Collaborators

label cluster weight<Documents> weight<Co-authorships>
khuda-bukhsh a.r. 5 37 83
bellavite p. 1 27 53
marzotto m. 1 15 41
pathak s. 3 9 40
biswas s.j. 3 11 39
baumgartner s. 6 20 38
conforti a. 1 17 37
banerjee p. 3 8 36
boujedaini n. 5 8 32
banerjee a. 3 5 31

Figure 3. Co-authorship Visualization
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6. Institution Wise Contributions

Institution-wise contribution for toxicology in homoeopathy literature is analysed based on number of
contributions made at the institutional level. The top ten most institutions based on their contributions
are summarised in Table 5.
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Table 5. Institution-wise Contribution

S.No Affiliation Contribution % Rank
1 University of Kalyani 40 3.34 1
2 University of Massachusetts 39 3.26 2
3 Universita degli Studi di Verona 37 3.09 3
4 Universitat Bern 22 1.84 4
5 University of Arizona 20 1.67 5
6 Universidade de Sao Paulo — USP 18 1.50 6
7 Samueli Institute 14 1.17 7
8 University of Arizona College of Medicine 13 1.09 8
9 Alma Mater Studiorum Universita di Bologna 13 1.09 8
10 Utrecht University 12 1.00 9

Table 5 informs that University of Kalyani, India is ranked first among the contributed institution for
toxicology in homoeopathy literature. It has contributed 40 records out of total 1197 and its contribution
is 3.34 per cent. It is followed by Univeristy of Massachusetts, USA by 3.26 per cent (39 out of 1197),
Universita degli Studi di Verona by 3.09 per cent (37 out of 1197), Universitat Bern by 1.84 per cent (22
out of 1197), Univeristy of Arizona by 1.67 per cent (20 out of 1197) and Universidade de Sao Paulo —
USP by 1.50 per cent. Other institutions have less than 1.5 per cent of total contributions.

Since, Kuda-Buash, A.R., Professor of Zoology, Research Centre of Homoeopathy, University of
Kalyani has contributed more number of records and hence, it is interpreted that University of Kalyani,
West Bengal (India) is the top most institutions, which have contributed 3.34 per cent of total contribution.

7. Institution-Wise Network

The institution wise network is created for further analysis of collaboration existing among the institu-
tion using Pajek software. The network is presented in Figure 4. The vertices represent the name of the
institution, connections between the vertices is link reflects collaboration between the institution for
published records and numerals on the links shows the strength of the collaborative works.

8. Document Type

The retrieved data consists of 1197 records of different type. Document-wise break up of data are pre-
sented in Table 6.

Table-6 clearly depicts that the retrieved documents consists of 713 article (59.57 per cent), 309
reviews (25.81 per cent), 50 book chapter (4.18 per cent), 43 books (3.59 per cent), 24 letters (2.01 per
cent), 18 conference paper (1.50 per cent), 17 editorial works (1.42 per cent), 13 notes (1.09 per cent)
and 10 short survey (0.84 per cent). Thus, next to the article type, number review records are published,
however, the other types of records are relatively lower. This may be due to lack of such publications
during the period.
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Figure 4. Institution Network
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Table 6. Document Type
Document Type Records %

Article 713 59.57
Review 309 25.81
Book Chapter 50 4.18
Book 43 3.59
Letter 24 2.01
Conference Paper 18 1.50
Editorial 17 1.42
Note 13 1.09
Short Survey 10 0.84

1197 100.01
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Hence, it is interpreted that majority of the documents published during the period on toxicology in
homoeopathy literature is of article type (59.57 per cent).

9. Distribution of Article Based on Source

The Table 6 clearly shows that 713 articles are published out of total records 1197. These articles are
published in different journals. Therefore, spreading of articles over sources is summarised in Table 7.
Journals having articles less than nine are not included in the table-7.

Table 7 discloses that 81 articles are published in the journal ‘Homoeopathy’, itis 6.77 per cent of the
total articles. However, 30 articles are published in ‘Journal of Alternative & Complementary Medicine’
(2.51 per cent), 27 articles are published in ‘Human & Experimental Toxicology’, 23 articles in ‘Journal
of Ethnopharmacology’ and 21 articles are published in ‘Evidence Based Complementary & Alternative
Medicine’. Similarly, 16 articles are published in ‘BMC Complementary & Alternative Medicine’, 13
articles are published in the journal ‘International Journal of High Dilution Research’ and 10 articles
are published in ‘Forschende Komplementarmedizin Und Klassische Naturheilkunde’. The remaining
journals have only less than 10 articles.

Thus, it is interpreted that more number of articles related to Toxicology on Homoeopathy are pub-
lished in the journal * Homoeopathy’.

10. Subject-Wise Contribution

The retrieved data are further analysed using subject domain. The details of analysis based on subject
area are given in Table 8.

Table 7. Distribution of Article based on Source

Rank Source Title Records %
1 Homeopathy 81 6.77
2 Journal of Alternative & Complementary Medicine 30 2.51
3 Human & Experimental Toxicology 27 2.26
4 Journal of Ethnopharmacology 23 1.92
5 Evidence Based Complementary & Alternative Medicine 21 1.75
6 BMC Complementary & Alternative Medicine 16 1.37
7 International Journal of High Dilution Research 13 1.09
8 Forschende Komplementarmedizin Und Klassische Naturheilkunde 10 0.84
9 Complementary Therapies In Medicine 9 0.75
9 Integrative Cancer Therapies 9 0.75
9 Medical Hypotheses 9 0.75

Total 248 20.72
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Table 8. Subject-wise Contribution

Rank Subject Area Records %

1 Medicine 772 64.49
2 Pharmacology, Toxicology & Pharmaceutics 357 29.82
3 Biochemistry, Genetics & Molecular Biology 158 13.20

4 Agricultural & Biological Sciences 95 7.94
5 Environmental Science 90 7.52

6 Veterinary 61 5.10

7 Nursing 57 4.76

8 Chemistry 55 4.59

9 Dentistry 48 4.01

10 Chemical Engineering 33 2.76
11 Immunology & Microbiology 29 242
12 Health Professions 25 2.09
13 Neuroscience 24 2.01
14 Social Sciences 19 1.59
15 Engineering 18 1.50
16 Physics & Astronomy 13 1.09
17 Psychology 12 1.00
18 Materials Science 11 0.92
19 Computer Science 9 0.75
20 Arts & Humanities 8 0.69
21 Multidisciplinary 5 0.42
22 Mathematics 4 0.33
23 Earth & Planetary Sciences 3 0.25
24 Energy 1 0.08
Total 1907 159

Table 8 reveals that 772 records are comes under the subject domain ‘medicine’, it is the 64.69 per
cent of total. Some of the other prominent subjects are given below: Pharmacology, Toxicology & Phar-
maceutics (29.28 per cent), Biochemistry, Genetics, & Molecular Biology (13.20 per cent), Agricultural
and Biological Sciences (7.94 per cent), Environmental Science (7.52 per cent), Veterinary (5.10 per
cent), Nursing (4.76 per cent), Chemistry (4.59 per cent) and Dentistry (4.01 per cent). The remaining
subject domains have less than four per cent of the contribution.

Subject-wise contribution of records shows that Medicine subject is the topmost and ranked first with
46.49 per cent of total contributions and the second position is Pharmacology, Toxicology & Pharma-
ceutics. The subject-wise contribution is depicted in Figure 5.
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Figure 5. Subject-wise Contribution
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11. Keyword Visualization

Keyword Visualization is carried out using VOS Viewer, all those keywords which are occurred more
than 50 times are presented in Figure 6.

Keyword visualization shows the occurrences of keywords in 1197 records are presented in three
clusters. Cluster 1 consists of 22 terms including acupuncture, adult, alternatives medicine, clinical traits,
complementary therapies, drug efficacy, drug safety, evidence based medicines, female, herbaceous
agent, herbal medicine, human, humans, major clinical study, medicinal plant, middle aged, phytotherphy,
placebo, review, traditional medicine, treatment outcome, and unindexed drugs. Twenty-one terms such
as animal, animal experiment, animal model, animal tissues, animal, antineoplastic activity, antioxidant
activity, article, controlled study, drug effect, drug mechanism, invitro study, male, mice, mouse, nonhu-
man, plant extract, rat and unclassified drug are included in cluster two.

Cluster two consist of 11 terms namely dilution, dose response, dose response relationship, drug,
homoeopathic agent, homoeopathy, hormesis, materia medica, medical research, priority journal, risk
assessment and toxicology.

Some of the keywords with high frequency of occurrences on toxicology in homoeopathy literature
are homoeopathy, human, humans, non-human, unclassified drug and animals after omitting trivial
common terms.
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Figure 6. Keyword Visualization
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CONCLUSION

The study on growth of literature of toxicology in homeopathy reveals that toxicology literature grows
rapidly in the later stage than the earlier period; growth of literature is remarkably high during the last
two decades. The United States of America is the leading contributors at the global level and India is in
the second position. Among the contributors, Calabrese, E. J., Professor of Toxicology, University of
Massachusetts is the most prolific author for Toxicology in Homoeopathy literature. University of Kaly-
ani and University of Massachusetts are the leading institutions which have contributed for toxicology
in homoeopathy literature. Also, 60 per cent of the identified records belong to article type. Moreover,
majority of the records are published in the journal ‘Homoeopathy’, which is published from the USA
and major contributions are in the subject domain ‘medicine’ (65.4 per cent). Most frequently repeated
keywords in toxicology of homoeopathy literature are: homoeopathy, human, humans, non-human,
unclassified drug and animals.
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ABSTRACT

This chapter creates the scientometric profile of Vikram Sarabhai Space Centre (VSSC) for the period
from 1973 to 2016. The scientific productivity of the scientists is analyzed using scientometric indica-
tors based on the data retrieved from the Scopus database. The analysis revealed that linear growth is
prevailing. It also shows that the scientists are actively involved in disseminating their research findings
in scholarly journals and G.V. Rao secured first position among the top-ranking authors. The Indian
Institute of Science is the leading collaborating institution with VSSC and the United States is topmost
collaborating country. Most of the scholarly communications of VSSC are published in the ‘Journal of
Sound & Vibration’ and a majority of the records are of an article type. Most of the articles are published
in the inter-disciplinary subject of Engineering. The study also found that the total number of citations
received by the documents published from VSSC are 17395 and out of the 1783 documents published

and 1385 documents received citations.
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INTRODUCTION

Scientometrics is one the technique of measuring information using quantitative and qualitative indica-
tors. It is analogous to bibilometrics and infrometrics, it uses mathematical and statistical techniques
for the evaluation and predicting the advancement of science. The scientometrics may be defined as the
application of those quantitative methods which are dealing with the analysis of science viewed as an
information process (Nalimov & Mulcheno,1969). Scientometrics is a technique of assessing scientific
productivity of an individual, institution, subject or nation. Scientific literature produced by these entities
reflects their scientific activity. Hence scientometric analysis is being increasingly used to evaluate the
research performance of researchers, research institutions and the research trends in various disciplines.
Mathematical and statistical tools are used to conduct these studies. Though bibliometric and sciento-
metric techniques are found to be more or less similar, the emphasis of scientometric studies are the
quantitative aspects of generation, propagation and use of scientific information, in order to contribute
to understanding the mechanism of scientific research (Bormann, 2007).

BIOGRAPHY OF VIKRAM SARABHAI

Vikram Sarabhai was a pioneer of Indian Scientists and regarded as the Father of Indian Space Pro-
gramme. He was born on 12" August 1919 at Ahmadabad, Gujarat and completed his college education
at Cambridge University. He also worked as research scholar at Indian Institute of Science, Bangalore
under the great Sir. C.V. Raman. He completed his Ph.D in 1947 from Cambridge University. His areas
of interest are Solar Physics and cosmic rays. He was responsible for the establishment of Physical Re-
search Laboratory in November 1947 at Ahmedabad. He played a major role in setting-up of a number
of observation stations across the country and his continuous research on solar interplanetary physics
identified the avenues for space research and space science. This had led him to form Indian National
Committee for Space Research and he became chairman of the committee. Vikram Sarabhai set up the
first Rocket Launching station at Thumba near Thiruvananthapuram, Kerala on the Arabian Coast as it
is close to the Equator. The first rocket was launched from the launching centre on 21 November 1963.
He received Shanti Swaroop Bhavnagar Memorial Award in1962 and Padma Bhushan Award 1966
among the many such in his illustrious career.

VIKRAM SARABHAI SPACE CENTRE

After the incorporation of the Indian National Committee for Space Research (INCOSPR) in 1962, its
first act was establishment of Thumba Equatorial Rocket Launching Station (TERLS) at Thumba in
Thiruvananthapurm in 1968. It is the major space research centre of Indian Space Research Organisation
(ISRO), actively involved on rocket and space vehicle for India’s Satellite programme (www.isro.org).
The Thumba Equatorial Rocket Launching Station was renamed in honour Vikram Sarabhai as Vikram
Sarabhai Space Research Centre (VSSC) in 1971. Developing rounding rockets, launch vehicles and
certain technologies associated with space craft are the responsibilities of VSSC. In the early 1980s,
VSSC was instrumental in the development of India’s Satellite Launch Vehicle program, SLV-3. This

181

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

A Scientometric Profile of Vikram Sarabhai Space Center (VSSC)

was followed in the late 1980s with the Augmented Satellite Launch Vehicle (ASLV), for launching
150 kg satellites near the earth’s orbit. In the 1990s, VSSC contributed to the development of India’s
workhorse launch vehicle, the Polar Satellite Launch Vehicle (PSLV).

REVIEW OF LITERATURE

Number of quantitative and a few qualitative studies were already conducted in different sub-discipline
and branches of knowledge to assess and to evaluate the growth of literature and its various dimensions.
The previous studies based on bibilometric or scientometric or informetric analyses were reviewed.
From the review, it was found that few studies were conducted to assess the research productivity of
the organisation, agency and individual scientists using either bibiliometric approach or scientometric
approach. The present study is intended to analyse the scientific productivity of a research institution.
The similar studies conducted are, on publication productivity of University of Kerala (Gopikuttan &
Aswathy, 2014); among the faculty of ManonmaniamSundaranar University of Thirumagal (2012) and
University of Mysore (Kumbar; Gupta & Dhawan, 2008). Similarly, research output of India is studied
by Gupta and Dhawan in 2008 and scientific output of India in crop science (Tripathi & Garg, 2014);
research output of Central Tuber Research Centre (Sudhier Pillai & Priyalekshmi, 2013); and research
articles published by the scientists of CECRI (Jeyasankar, Babu & Rajendran, 2011). Scientific pro-
ductivity of individual author Vikram Sarabhai (Kademani; Kalyane & Kumar, 2000) and publication
pattern of technologist in VSSC (Kabir & Rajendran,).

Gopikuttan and Aswathy (2014) evaluated the research productivity of University of Kerala based
on the data collected from Web of Science over a period of thirteen years from 2000 to 2012. The pa-
rameters such as form-wise, year-wise, subject-wise classification of published papers, most productive
authors and the most preferred journals, etc. were considered for the study. The impact factor and the
citation received were also analysed. The study revealed that Chemistry is the subject which produces
more number of papers while the multi-authorship also possesses a lead role in this subject. Indian jour-
nals were the most preferred journals to publish the articles which were followed by UK. Collaborative
Coefficient varies from subject to subject. The result also showed that the research productivity of the
University of Kerala is much recognised at international level.

Thirumagal (2012) analysed the scientific publications generated by the Manonmaniam Sundaranar
University, Tirunelveli, India using the data collected from the Web of Science. The analysis highlights
yearly output of research publications. This study focused on publishing trend, impact factor, authorship
pattern, types of articles, institutional collaboration of authors, affiliated institutions of authors, countries
of contributing authors and individual author’s research productivity.

Kumbar; Gupta & Dhawan (2008) described the growth, contribution and impact of research carried
out by the scientists of University of Mysore in science and technology. The study indicated the patterns
of communications of university scientists and studies the extent of concentration and scattering of their
research output in different journals. It analysed the strong and weak areas of university research, their
growth rate and impact in terms of average citations received. Also studies the output and impact of
research under different existing subject departments of the university. Analyses the international col-
laborative share of research output at the overall level as well as across various subjects, indicating also
the major countries involved in international collaboration.
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Gupta and Dawan (2008) analysed India’s publications output in three major international multidis-
ciplinary databases, as indexed during 1981-2005. It reports on India’s comparative strength in world’s
science and technology (S&T) output, its growth and decline, its strong and weak subject areas of research,
media of communication, its collaborative profile and quality of S&T output, institutional productivity
and quality, and dynamics of Indian research at institutional and sectoral levels. The study also provides
suggestions for improving the quantity and quality of research S&T in India.

Trpathi & Garg (2014) analysed scientific output of India in the discipline of crop sciences as re-
flected by the coverage of scientific output in three different databases i.e. SCOPUS, CAB Abstracts
and ISA (Indian Science Abstracts) during 2008-2010. The study revealed that highest number of pa-
pers was published on rice and wheat crop. Agricultural universities and institutions under the aegis of
Indian Council of Agricultural Research (ICAR) were most productive institutions. Most of the papers
were published in Indian journals with low impact factor. Environment and Ecology, Indian Journal
of Agricultural Sciences and Research on Crops were the most preferred journals used by the Indian
scientists. The major research is focused on ‘genetics and plant breeding’ followed by ‘soil, climate and
environmental aspects’ and ‘agronomic aspects’. The authorship pattern reveals that co-authored papers
accounted for 72% of total output.

Sudhier Pillai and Priyalekshmi (2013) analysed the bibliographic details of 1076 research articles
obtained from the annual reports of Central Tuber Crops Research Institute (CTCRI) and it was found
that the highest number of 169 papers was published in the year 2006 and the average number of pub-
lications per year was 97.82. Most of the contributions were multi-authored (87.68%). The degree of
collaboration of scientists of CTCRI was 0.87 and most of the articles published by the scientists were
in the foreign journals (51.89%). Journal of Root Cropspublished by Indian Society of Root Crops tops
the list with the highest number of articles 125 (39.30%).

Jeyshankar; Babu & Rajendran (2011) analyses bibliographical details of 1282 research articles
published by the scientists of CECRI during the period 2000-2009. It is found that 2009 was the most
productive year with 194 articles (15.13%) published in the year. Collaborative research was dominant
with the highest degree of collaboration being 0.98, in the year 2005. Further, the study investigated
authorship pattern, co-authorship pattern, highly prolific authors and highly preferred journals by the
scientists of CECRI.

Kademani; Kalyane & Kumar (2000) analysed the citations to the publication of Vikram Sarabhai
using Science Citation Index 1944-1971. The citation analysis clearly reveals in quantitative terms, the
impact of contribution of Vikram Sarabhai in the inter-disciplinary domain such as Astronomy, Phys-
ics, Geology, Geography, General and extra-disciplinary subjects like Veterinary science, Computers
and Telecommunication. The high rate of citations to his papers in journals of international scope and
journal of high impact factor is clear indication of their high quality.

The available literature shows the present study is unique and a valuable contribution to the science
of science.

NEED AND SIGNIFICANCE OF THE STUDY

The research output of the institution is very often measured using scientometric techniques. It is more
reliable method for the identification of new scientific and technological knowledge. The growth of
literature has become a major concern for the scientists, scholars and library professionals as they have
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to keep themselves abreast of the new advances in their subjects and to take policy decisions of the
government on Science and Technology. The scientific productivity is normally measured in terms of
their scientific output which are in the form of research papers, reports, books and technical output in
the form of patent filed or accepted. The institutional productivity is measured in terms oftheir research
output or scientific productivity. The Vikram Sarabhai Space Center (VSSC) is a unit of Indian Space
Research Organisation (ISRO), actively involved in rocket launching technology in which the scientists
are expected to communicate their scholarly findings in varied format in addition to development of
models and patents. Since the reputation of such institution solely depend on their scientific contribution.
Very few attempts were made previously to evaluate the scientific productivity of scientist or technolo-
gist in VSSC. Some of the representative studies on scientific productivity of individual author Vikram
Sarabhai (Kademani; Kalyane & Kumar, 2000) and publication pattern of technologist in VSSC (Kabir
& Rajendran, 2016). Scanning of available literature shows no systematic study has been conducted on
the scientometric profiles of VSSC at institutional level. The authors felt the need to fill this gap and
undertook the study to analyse the scientometric profile of VSSC based on the Scopus database.

STATEMENT OF THE PROBLEM

On the basis of the importance of the study, the investigators reviewed all available related studies and
found that no systematic study has been carried out to analyse the scientometric profile of the Vikram
Sarabhai Space Centre (VSSC) based on research output of scientists working in VSSC. Hence, the
present study is entitled as “A Scientometric Profile of Vlkram Sarabhai Space Centre (VSSC) based
on Scopus Database”.

OBJECTIVES OF THE STUDY
The specific objectives framed for this study are:

1.  To determine the year-wise contribution and its trends in scientific productivity of the VSSC.

2. To identify top ranking authors, top collaborating institutions, and collaborating countries with
VSSC.

3. To visualize the cluster maps of co-authors and collaborating countries.

To identify top ranking journals and type of records

5.  Toanalyse the contribution of VSSC subject-wise and also to identify articles that attracted highest
citations.

&

SCOPE AND LIMITATIONS OF THE STUDY

The scope of the present chapter is to analyse the scientometric profiles of Vikram Sarabhai Space centre
(VSSC) based on the research output of scientists, which are indexed in SCOPUS database for the period
1973-2016. The content coverage of the selected database, time lags between publishing and indexing,
and usage of more quantitative indicators are the limitations of the present chapter.
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METHODOLOGY

The data for the study are downloaded from the bibliographic database SCOPUS using the search term
‘VSSC”; and ‘Vikram Sarabhai Space Centre’. The retrieved data are further filtered based on year be-
tween 1973 and 2016, since VSSC was established in 1972. The content coverage is more in SCOPUS
than other databases and hence SCOPUS is preferred as source for the present study. A total of 1783
records are retrieved from the SCOPUS database. The scientometric profile of the VSSC is analysed
based on qualitative and quantitative indicators. Scopus analytics tool, Microsoft tools and VOSviewer
are used for this study.

ANALYSIS AND INTERPRETATION OF DATA
1. Year-Wise Contribution
The year-wise contribution of documents published by the scientists of VSSC is presented in Table 1.

A total of 1873 documents are indexed in the SCOPUS database as scholarly contribution for the study
period.

Table 1. Year-wise Contribution

R No of Records Per cent Cumulative Growth Per cent
1973 2 0.11 2 0.11
1974 16 0.90 18 1.01
1975 17 0.95 35 1.96
1976 29 1.63 64 3.59
1977 18 1.01 82 4.60
1978 25 1.40 107 6.00
1979 21 1.18 128 7.18
1980 12 0.67 140 7.85
1981 19 1.07 159 8.92
1982 13 0.73 172 9.65
1983 15 0.84 187 10.49
1984 26 1.46 213 11.95
1985 21 1.18 234 13.12
1986 39 2.19 273 15.31
1987 38 2.13 311 17.44
1988 34 1.91 345 19.35
1989 43 241 388 21.76
1990 41 2.30 429 24.06
1991 45 2.52 474 26.58

continued on following page
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Table 1. Continued

R No of Records Per cent Cumulative Growth Per cent
1992 40 2.24 514 28.83
1993 32 1.79 546 30.62
1994 32 1.79 578 32.42
1995 28 1.57 606 33.99
1996 35 1.96 641 35.95
1997 39 2.19 680 38.14
1998 43 241 723 40.55
1999 44 2.47 767 43.02
2000 49 2.75 816 45.77
2001 43 2.41 859 48.18
2002 50 2.80 909 50.98
2003 59 3.31 968 54.29
2004 57 3.20 1025 57.49
2005 52 2.92 1077 60.40
2006 56 3.14 1133 63.54
2007 57 3.20 1190 66.74
2008 48 2.69 1238 69.43
2009 63 3.53 1301 72.97
2010 63 3.53 1364 76.50
2011 67 3.76 1431 80.26
2012 80 4.49 1511 84.74
2013 66 3.70 1577 88.45
2014 51 2.86 1628 91.31
2015 88 4.94 1716 96.24
2016 67 3.76 1783 100

1783 100 1783 100

Table 1 show that two documents are indexed in 1973 as scholarly literature contribution of VSSC.
It also reveals that the year-wise growth contribution is not uniform and high fluctuations are observed
between the years. Fifty per cent of the total contribution is after 2002. The cumulative growth of
contribution of VSSC scientists is only at linear level. The fluctuation in contribution may be due to
specialized works undertaken by VSSC. The cumulative growth of contribution of the scientists in
VSSC is presented in the Figure 1. Figure 1 clearly shows the prevailing trend of scientific publication
productivity of scientists in VSSC is linear.
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Figure 1. Cumulative Growth of Contribution
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2. Top Ranking Authors

Another aspect of scientometric profile of the research institution is its author-wise research contribu-
tion. Based on the number of contribution made by the scientists of VSSC, a list of top ranking author
is prepared. The scientists who have more than 50 contributions are given in Table 2.

The top-ranking list of authors reveals that there are 16 authors in the list. Among the top-ranking
list, Rao, G.V. is in the first position with 128 contributions. His contribution is 7.18 per cent of the total
contribution. The second and third position are respectively secured by Nageswara Rao, B. and Ninan,
K.N with 113 (6.34 per cent) and 101 (5.66 percent) documents. In the top ranked list, Sreekumar, K.
is in the last position (16"Position) with 50 documents (2.80 per cent). Hence, it is interpreted that sci-
entists are actively involved is disseminating their research findings in scholarly journals and Rao, G.V
secured first position among the top-ranking authors.

The top-ranking authors for their contribution to the scientific communication are graphically pre-
sented in the bar chart in Figure 2.

3. Cluster Density Map of Co-Authors

Majority of the projects in VSSC are joint venture, involved by a group of scientists who are experts in
the field and hence their scientific productivity is also linked with more than one author having some
exceptional cases. Co-authors having more than 10 contributions are given in Table 3.

Table 3 shows there are nine clusters of co-authors. Cluster 1 consists of three authors namely Jha,
A.K.; NarayanaMurty, S.V.S.; and Sreekumar, K. who have 77, 62 and 50 documents respectively have
co-authorship links of 175, 133 and 105 numbers respectively. Similarly, in cluster-3, there are three
authors Sinha, P.P.; Gupta, R.K.; and Pant, B. have respectively 76, 57 and 55 documents and with 171,
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Table 2. Top Ranking Authors

Rank Author Contribution Per cent
1 Rao, G.V. 128 7.18
2 NageswaraRao, B. 113 6.34
3 Ninan, K.N. 101 5.66
4 VenkateswaraRao, G. 92 5.16
5 Moorthy, K.K. 79 4.43
6 Sinha, P.P. 76 4.26
7 Jha, A.K. 74 4.15
8 NarayanaMurty, S.V.S. 72 4.04
9 Bhardwaj, A. 71 3.98
10 Pant, T.K. 58 3.25
10 Raju, K.K. 58 3.25
12 Gupta, R.K. 57 3.20
13 Mehta, R.C. 56 3.14
14 Pant, B. 55 3.08
15 Singh, G. 53 2.97
16 Sreekumar, K. 50 2.80

Total 1193 66.90

Figure 2. Top Ranking Authors
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133 and 148 co-authorships. Cluster-4 consists of two authors namely Pant, T.K.; and Sridharan, R. re-
spectively have 58 and 51 documents with 154 and 145 co-authorships. Ninan, K. N. who is in cluster-5
has 101 documents with 102 co-authorship; Cluster-6 constitutes two authors namely Nageswara Rao,
B.;and Rao, B.N. have respectively 113 and 75 documents with 121 and 41 co-authorships and Cluster-7
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Table 3. Co-authors with more than ten contributions

Author Cluster Weight<Documents> Weight<Co-authorships>

Rao, G.V. 7 128 116
Nageswara Rao, B. 6 113 121
Ninan, K.N. 5 101 102
Venkateswara Rao, G. 7 92 90
Moorthy, K.K. 8 79 98

Sinha, P.P. 3 76 171
Rao, B.N. 6 75 41

Jha, A.K. 1 74 175
Narayana Murty, S.V.S. 1 72 133
Bhardwaj, A. 9 71 54
Pant, T.K. 4 58 154
Raju, K.K. 7 58 58
Gupta, R.K. 3 57 133
Pant, B. 3 55 148
Singh, G. 7 53 80
Sridharan, R. 4 51 145
Sreekumar, K. 1 50 105

is shared by four authors namely Rao, G.V.; Venkateswara Rao, B.; Singh, G. and Raju, K.K.. Cluster -
8 and cluster - 9 have two author search. It is observed that authors who are having more documents to
their credits have comparatively lesser number of co-authorships.

Further, cluster density map of co-authors is prepared based on having more than ten contributions
using VOSviewer. The cluster density view of the map of co-authors is given in Figure 3. The density
of co-authorship is visible for the five clusters.

4. Top Ranking Collaborating Institution

The total document retrieved from the database during the study period consists of 1783 documents from
the VSSC. These 1783 documents are further analyzed based on the collaborating institution. Either the
scientists of VSSC or the scholars of other reputed and premier institutions having collaboration with
VSSC in projects publish their scholarly communication in journals. The collaborating institution with
VSSC are analysed and top ranking of collaborating institutions are listed out in Table 4.

Table 4 clearly shows that Indian Institute of Science and three Indian Institutes of Technology oc-
cupy the first five position of top-most collaborating institution with the only exception of University
of Kerala, which secured 4"position with 43 documents. Indian Institute of Science is top in the list top
ranking collaborating institution with 101 documents, Indian Institute of Technology (IIT), Madras is in
second position with 59 records; IIT, Kanpur in third place with 52 documents; and IIT, Bombay fifth
place with 34 records. Other significant collaborating institutions are: Physical research Laboratory In-
dia, Cochin Institute of Science and Technology, National Atmospheric Research Laboratory, Chittoor;
NASA Marshall Space Flight Center and Andhra University.
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Figure 3. Cluster Density Map of Co-authors
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*For a more accurate representation see the electronic version.

Table 4. Top Ranking Collaborating Institution

Rank Institution No of records cl::;
1 Indian Institute of Science 101 5.66
2 Indian Institute of Technology, Madras 59 3.31
3 Indian Institute of Technology, Kanpur 52 2.92
4 University of Kerala 43 241
5 Indian Institute of Technology, Bombay 34 1.91
6 Physical Research Laboratory India 34 1.91
7 Cochin University of Science and Technology 23 1.29
8 Indian Institute of Technology Banaras Hindu University 22 1.23
9 National Atmospheric Research Laboratory, Chittoor 21 1.18
10 NASA Marshall Space Flight Center 20 1.12
10 Andhra University 20 1.12

University of Kerala’s association with VSSC can be attributed to the geographical proximity.
However, the closer analysis of collaboration shows that VSSC has links with geographically distant
institution within India and also with NASA. Hence it is inferred that with the latest developments in
ICT Technologies, collaborative research without geographical barriers is always possible. The pictorial
representation of top ranking collaborating institutions is visually represented in figure-4.
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Figure 4. Top Ranking Collaborating Institutions
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The extent of research collaboration may not be limited to a country but it goes beyond at the global level.
The degree of collaborating countries with VSSC is analysed and the details are summarised in Table 5.

All the countries which have more than five research outputs in collaboration with VSSC are listed
in Table 5. Further, it reveals that the United States is first among the collaborating countries with 69
records (3.87 per cent of total contribution) and Switzerland is in 12th position with 5 documents. The
second rank is shared by Japan and United Kingdom having 28 records each.

Table 5. Top Ranking Collaborating Countries
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Rank Country Contribution Per cent
1 United States 69 3.87
2 Japan 28 1.57
3 United Kingdom 28 1.57
4 Germany 13 0.73
5 France 12 0.67
6 Canada 8 0.45
6 Spain 8 0.45
8 Brazil 7 0.39
8 South Korea 7 0.39
10 Sweden 6 0.34
11 Russian Federation 5 0.28
11 Switzerland 5 0.28
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Hence, it is interpreted that the research output of the VSSC is in collaboration with other countries
at global level and the United States is in the first of top of collaborating countries.

Collaborating countries have more than five records are further visualized using VOSviewer and the
same is presented in figure-5.

6. Top Ranking Journals

Based on the number of contributions made by the scientists in leading journals by the Scientist of VSSC,
a list of ranking journals is prepared. The details of top 10 ranking journals preferred by the scientist of
VSSC are presented in Table 6.

It is clear from the Table 6 that more records were published in the journal of ‘Journal of Sound &
Vibration® with 117 records and ranked first among top 10 journals. However, it is only 6.56 per cent
of the total output. Similarly, ‘Computer & Structure’ secured second position; it has 4.60 per cent of
the total records (82 records), whereas, ‘Advances in Space Research’ is in the last place of top most 10
journals with 1.79 per cent (32 out of 1783).

Thus, it is interpreted that the choices of publication among the scientists of VSSC is highly diffused
over number of wide range of journals rather than concentrated in a few core journals. Majority of the
articles are centred on Engineering and allied disciplines, first rank among the top ten most journal is
‘Journal of Sound & Vibration’.

Figure 5. Visualization of Collaborating Countries
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Table 6. Top Ranking Journals

Rank Journal Title No of records cI::t
1 Journal of Sound & Vibration 117 6.56
2 Computers & Structures 82 4.60
3 Materials Science Forum 56 3.14
4 Journal of Applied Polymer Science 51 2.86
5 Journal of Atmospheric & Solar Terrestrial Physics 46 2.58
6 AnnalesGeophysicae 38 2.13
7 Journal of Geophysical Research Space Physics 36 2.02
8 Engineering Failure Analysis 34 1.91
8 Geophysical Research Letters 34 1.91
10 Advances In Space Research 32 1.79

Total 526 29.5

7. Type of Documents

The scientific productivity of the research institution like VSSC is reflected in the form of scholarly
communications such as articles in journals, conference proceedings, reviews, editorial comments, short
communication and so on. The contributions of VSSC for the study period are further classified based

on its type and the details are given in Table 7.

Table 7 reveals that majority of the records (78.80 per cent) i.e. 1405 record out of 1783 record are
article type and they are published in various journals and hence article is ranked first. It is followed by
conference proceeding by 13.01 per cent (232 out f 1783). The scientists of VSSC have also contributed
their views in various type of documents include editorials, note, erratum, note and books only very

meagre in number.

Table 7. Type of Documents
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S.No Document Type No of records Per cent
1 Article 1405 78.80
2 Conference Paper 232 13.01
3 Letter 78 4.37
4 Review 26 1.46
5 Editorial 16 0.90
6 Note 9 0.50
7 Book Chapter 6 0.34
8 Article in Press 6 0.34
9 Erratum 4 0.22
10 Book 1 0.06

Total 1783 100
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8. Subject-Wise Contribution

The retrieved documents from the VSSC consist of 1783 records, which are categorised on the basis of
subject. The subject-wise categorisation shows that Engineering has more number of articles (53.73 per
cent) and it is followed by Materials Science (30.51 per cent), Earth & Planetary Sciences (26.47 per
cent), Physics and Astronomy (24.22 per cent), Chemistry (10.26 per cent) and Computer Science (8.69
per cent). The remaining subjects such as mathematics, chemical engineering, Environmental Science
and Energy have less number of articles. The details are summarised in Table 8.

Hence, it is interpreted that articles published from the VSSC have wider subject coverage ranging
from Engineering and its various branches, related branches like Astronomy, Material Science, Chem-
istry, Environmental Science and Neuroscience.

9. Articles Receiving Highest Citations
The articles contributed by the VSSC, which have received more number of citations are further analyzed
based on the number of citations received by individual articles. The bibiliographic details of article which

have more than 100 citations are presented in Table 9. There are 13 articles which have received more
than 100 citations during the study period from 1973-2016, the article which got maximum citation is

Table 8. Subject-wise Contribution

S.No Subject Area No of Papers Per cent
1 Engineering 958 53.73
2 Materials Science 544 30.51
3 Earth & Planetary Sciences 472 26.47
4 Physics & Astronomy 432 2422
5 Chemistry 183 10.26
6 Computer Science 155 8.69
7 Mathematics 81 4.54
8 Chemical Engineering 76 4.26
9 Environmental Science 60 3.37
10 Energy 48 2.69
11 Agricultural & Biological Sciences 22 1.23
12 Multidisciplinary 17 0.95
13 Medicine 10 0.56
14 Business, Management & Accounting 8 0.49
15 Biochemistry, Genetics & Molecular Biology 7 0.39
16 Decision Sciences 5 0.28
17 Social Sciences 3 0.17
18 Pharmacology, Toxicology & Pharmaceutics 2 0.11
19 Neuroscience 1 0.06

20 Undefined 5 0.28
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261, is authored by Satheesh, S.K. & Krishna Moorthy, K. and it is published in the journal Atmospheric
Environment in 2005. It is followed by Sreejith, S. et. al. and Madhusudanan, P. M.; Krishna, K &Ninan,
K.N have citations respectively 193 and 183 citations. The table also shows that the article published
in 1974 in Journal of Sound and Vibration by SadasivaRao, Y.V.K. &Nakra, B.C secured 127 citations.

Moreover, total citations received by the documents published from VSSC is 17395, among 1783
documents retrieved during the period, 1385 documents got citation and the remaining 398 documents
have no citation so far. The average citations per paper are 9.76 and h-index of the institution is 55 based

on Scopus data.

Thus, it is interpreted that VSSC contributed high quality articles right from the time of its inception
and these articles received a good number of citations.

10. Keyword Analysis

Keywords used in the retrieved documents are further analyzed using VOSviewer. The indexing key-
words used in the retrieved documents for more than 10 times are analyzed and clustered together in
five clusters. The details are presented in Figure 6.

Table 9. Articles of Highest Citations Received
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Authors Title Year Source Title Cited by
;atheesh S.K. & Krishna Moorthy Radiative effects of natural aerosols: A review 2005 Atmospheric Environment 261
Sreejith S., et al. Squaraine dyes: A mine of molecular materials 2008 Journe.ll of Materials 193
Chemistry

Madhusudanan P.M., Krishnan K. New apprommatlop for the p(x? fugct]on in the 1936 Thermochimica Acta 183
& Ninan K.N. evaluation of non-isothermal kinetic data
Carol P,, Sreejith S.& Ajayaghosh Ratlometr'lc and n'ear—lr.lfrared molfecular probes for 2007 Chemistry - An Asian Journal 177
A. the detection and imaging of zinc ions
Babu S.S., Satheesh S.K.&Moorthy | Aerosol radiative f01jcm'g due.to enhanced black 2002 Geophysical Research Letters 153
K.K. carbon at an urban site in India
Reghunadhan Nair C.P., Mathew o o . s .
D.&Ninan K.N. Cyanate ester resins, recent developments 2001 Advances in Polymer Science 136
SadasivaRao Y.V.K.&Nakra B.C. Vlbrauops of unsymrqetncal sandwich beams and 1974 Jqurngl of Sound and 127

plates with viscoelastic cores Vibration

Integrated Campaign for Aerosols, gases and Journal of Earth System
Moorthy K.K., et al. Radiation Budget (ICARB): An overview 2008 Science 17
Gladstone G.R., et al. A pulsating auroral X-ray hot spot on Jupiter 2002 Nature 110
Krishna Moorthy K., Satheesh S.K. | Investigations of marine aerosols over the tropical 1997 Journal of Geophysical 109
& Krishna Murthy B.V. Indian Ocean Research Atmospheres
Babu S.S. & Moorthy K.K. :]elrr?;?; black carbon over a tropical coastal station 2002 Geophysical Research Letters 102
Venkateswara Rao G., Kanaka Raju ane{elerpent formulation for the largf: arpphlude

. free vibrations of beams and orthotropic circular 1976 Computers and Structures 101

K. & Raju L.S.

plates
Aneesh Mohamed A.S., Gopinath A simple space vector PWM generation scheme for IEEE Transactions on

. . 2009 . . 100
A.& Baiju M.R. any general n-level inverter Industrial Electronics
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Figure 6. Keyword Analysis
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The cluster one consists of 16 terms namely crack propagation, failure analysis, quality assurance,
fracture toughness, aluminum alloys, hydrogen, processing maps, strain rate, micro structure, titanium
alloys, copper alloys, copper, mechanical properties, hardness and sintering.

In cluster two, the following 14 keywords included: mathematical techniques - finite, mathematical
models, plates, buckling, cantilever beams, finite element method, elasticity, finite volume method,
rockets, rocket engines, viscoelasticity, parameter estimation, heat flux, and solid propellants.

The cluster three also has 14 keywords. They are ionosphere, atmospheric electricity, moon, electrons,
turbulence, satellites, radar, Kerala, upper atmosphere, stratosphere, solar radiation, remote sensing and
optimal radar.

Cluster number four have 10 keywords such as synthesis (chemical), polymerization, polymides,
polymers, phenols, carbon, thermal effects, and epoxy resins.

The fifth cluster has 9 keywords like atmospheric aerosols, troposphere, coastal zone, India, optical
properties, Indian ocean, aerosol optical depths, size distribution and particle size.

FURTHER RESEARCH

The present chapter analysed the scientometric profiles of Vikram Sarabhai Space Research Centre
(VSSC) based on the documents retrieved from the Scopus database and hence a similar study may be
conducted based on the data retrieved from other databases like Web of Science (WoS). A comparative
study on scientometric profile of similar research institution like other rocket launching centers of ISRO
(Indian Space Research Organisation) may be conducted.
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CONCLUSION

The Vikram Sarabhai Space Centre (VSSC) is a premier research institution involved in space research
and rocket launching. Its research output or scientific productivity is to be measured occasionally to assess
its present status and future course of action. The present study analysed the scientific productivity of
the VSSC in terms of scientometric profiles using both quantitative and few qualitative indicators. The
existing trend of growth of scientific contribution of scientists in VSSC is linear. Scientists are actively
involved is disseminating their research findings in scholarly journals and Rao, G.V secured first position
among the top-ranking authors. Moreover, cluster density map of co-authorship shows that authors who
are having more documents to their credit have comparatively lesser number of co-authorships. Indian
Institute of Science is the topmost collaborating institutions of VSSC and the United States is topmost
collaborating country. Most of the scholarly communication of VSSC scientists are published in ‘Journal
of Sound & Vibration’ and majority of the records are of article type. Most of the articles published in
Engineering related discipline. The study also found that total citations received the documents published
from VSSC is 17395, among 1783 documents retrieved during the period, 1385 documents got citation
and the remaining 398 documents have no citation. The average citations per paper are 9.76 and h-index
of the institution is 55 based on Scopus data the outcome of the study is useful.
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Chapter 13

Research Contributions on
Nephrology During 2010-2015:

A Scientometric Approach

Radhakrishnan Natarajan
Periyar University, India

ABSTRACT

Nephrology is the adult and pediatric study of the kidneys and associated diseases. This chapter deals
with the research productivity on Nephrology. Since the study is based on scientometric approach, the
data has been retrieved from Web of Science database. The objectives of the study are: to identify the
growth rate of research productivity, to trace the types of documents in Nephrology, to know the author-
ship pattern and language wise classification, and to find out the institution and geographical area wise
distributions. Software packages such as Histcite and VOSviewer have effectively been used to analyze
the data. In addition, various scientometric tools were also applied. As far as the contribution is con-
cerned, the USA leads other parts of the world in Nephrology. English language dominates the globe
in terms of publications.

INTRODUCTION

In 1969, Vassily V. Nalimov and Z. M. Mulchenko coined the term ‘naukometriya’, the Russian equiva-
lent to the word scientometrics (Nalimov & Mulchenko, 1969). The word has been used for the study
of all aspects of scientific literature of science and technology. The term had gained a wide recognition
by the foundation (1978) of the journal Scientometrics by Tibor Braun, Hungary. Most of scientometric
studies were indistinguishable from bibliometrics. The immediate and tangible output of science and
technology is literature into a public domain in the form of papers, patents, etc. The focus of bibliomet-
rics, despite many wide-ambit definitions, has always been preponderantly on the literature of Science
and scholarship. There are many aspects for scientometricians to measure and analyze than the literature
output; e.g., the practices of researchers, the socio-organizational structures, research and development
management, the role of science and technology in the national economy and governmental policies.
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NEPHROLOGY

Nephrology is the adult and pediatric study of the kidneys and associated diseases. The Nephrologists
deal with the diagnosis and management of kidney related diseases. Kidneys are vital for maintaining
normal fluid and electrolyte balance in a human body. The following is the list of kidney disorders.

Fluid and electrolyte disorders
Acid-base disorders

Kidney stones

Glomerular diseases
Tubulointerstitial diseases
Mineral metabolism

Acute kidney disease

Acute renal failure

Chronic kidney diseases
Chronic renal failure

End stage renal disease and dialysis

Physicians need to be aware of medications and clinical pharmacology, high blood pressure diabetes
management and its complications, epidemiology of diseases and infections as well as nutritional man-
agement for prevention and treatment of kidney related diseases.

RELATED STUDIES

Nadim Akhtar khan (2015) examined the research productivity of Government Medical College, Jammu
and provided a bibliometric profile of biomedical publications of institute. Bibliometric indicators were
employed to assess the trends and volume of research published. Publications by researchers and practi-
tioners of Government Medical College, Jammu (1973 to 2011) are indexed in Scopus database. Results
showed that the Government Medical College, Jammu was accelerating in terms of output. A total of 514
publications were contributed by the Institute during the study period. Highly productive departments
are general medicine, pharmacology, surgery and pathology with 97 (18.87%), 69 (13.42%), 46 (8.95%)
and 39(7.59%) publications respectively. The majority of publications were contributed by multi-authors
(470, 91.44%). The most highly cited departments are Pediatrics, Endocrinology and Dermatology with
average citations of 4.28%, 3.5% and 3.38% respectively. In addition, the study has focused on research
for improving the health of individuals in the vicinity.

Mulla (2012) has described the bibliometric analysis of 998 articles on Information Science and Sci-
entometrics (ISS) that appeared in different journals during the period 2005-2009. The study revealed
that, most of the researchers have preferred to publish their research results in journals; as such 91.98%
of articles were published in journals. More number (32.97%) of articles was published in 2009. The
authorship trend showed that, out of 1,703 authors who contributed a total of 998 articles, out of which
more number of (376, 40.96%) articles was contributed by two authors (25 papers each). The degree
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of collaboration was 0.78, and India could have contributed more documents i.e., 83.99% of the total
publications. It examined year-wise distribution of articles, distribution of types of documents, length
of the papers, authorship pattern, degree of collaboration among authors, degree of collaboration among
co-authors, degree of collaboration among different category of authors, rank wise collaborators, institu-
tion wise distribution of articles, country wise and journal wise distribution of articles.

Raja and Balasubramani (2011) have carried out Plasmodium Falciparum research contributions in
India which was measured using Histcite software and other tools. The results showed that the growth
of Indian literature in Plasmodium Falciparum deposition and make the quantitative assessment of the
research in terms of year-wise research output, geographical distribution, nature of collaboration, char-
acteristics of highly productive institutions and the channel of communications / media used.

Dutt; Bharvi; Nikam & Khaiser (2014) have undertaken a study on collaboration in Solar Cell research
in India as reflected on publications indexed in Web of Science for a period of 20 years (1991-2010).
Half of the total output got emerged out of domestic and international collaborations. Among the prolific
institutions, National Physical Laboratory, Delhi (CSIR) had the highest publications through collab-
orative research. Indian researchers had joined with academics in 31countries. However, South Korea,
Japan, USA, Germany, England, France and Greece were dominant in collaborating the research part-
ners. Various bibliometric indicators have been applied to examine the collaborative research activities.

Velmurugan and Radhakrishnan (2015) have identified the quantitative research output of Webology
journal for the period 2007-2013. It is observed that the maximum number of research output was done
by solo authors, whereas the minimum quantity of research articles was published by multiple authors.
Maximum number of scholarly articles was published in 2008 whereas the minimum number of articles
was found in 2009. The maximum articles were contributed by Indian authors. i.e. 18.99% and followed
by Australia and Iran with 12.64% occupying second rank respectively. The maximum research output
(50.64%) was done by multiple authors and the minimum research output (49.36%) was contributed by
single author. The degree of collaboration in Webology journal is 0.506 (2007 to 2013).

OBJECTIVES OF THE STUDY

The major objectives of the present study are:

1. To identify the growth rate of research productivity on Nephrology.
2. To trace the types of documents in Nephrology.

3. To know the authorship pattern and language wise classification.

4.  To find out the institution and geographical area wise distributions.
METHODOLOGY

The data were collected in October 2015 from the Web of Science Core Collection database using the
following keywords. TOPIC: Nephrology, refined by: COUNTRIES/TERRITORIES: (INDIA) and
Time span: 2010-2015 and Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI. The retrieved data were
exported to MS Excel spreadsheet to analyze statistically and tabulate the data accordingly.
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LIMITATIONS

This study covers a period of five years from 2010 to 2015 (both the years inclusive). All the records
have been downloaded completely from the Web of Science online database.

SCIENTOMETRIC TOOLS USED

The following scientometrics tools namely Collaborative Index (CI) and Degree of Collaboration (DC)
were applied for analysis. Simple percentage analysis is used to interpret data.

Degree of Collaboration

The degree of collaboration is defined as the ratio of the number of collaborative research papers to the
total number of research papers in the discipline during a certain period of time. The formula suggested
by Subramanyam is used. It is expressed as

DC:N—m
Nm + Ns

where, DC - Indicates the degree of collaboration in a discipline, Nm - indicates the number of multi-
authored research papers in the discipline published during a year, Ns - indicates the number of single
authored papers in the discipline published during the same year. Using this formula, the degree of
collaboration is determined.

As the result, the degree of collaboration in the study (Nephrology) is 0.96 which showed the col-
laborations of multiple authors.

SOFTWARE PACKAGES USED

To retrieve the data from the database and for analysis the following software tools have been used. They
are: MS-Excel, HistCite and VOSviewer.

ANALYSIS

The retrieved data are analyzed and interpreted according to the objectives. The details of analysis and
interpretation of data presented as follows.

1. Year-Wise Growth on Nephrology

Table 1 shows that out of 2,622 research papers, the highest number of papersi.e. 510 (19.5%) with 1,707
total global citations and 185 total local citations got ranked first in 2013. The lowest number, i.e. 382
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(14.6%) of research output with 3,098 total global citation score and the total local citation score is 365
in 2010. It is identified that the average number of research articles was 437 and also standard deviation
and co-efficient variance have been calculated during the period of study.

2. Document-Wise Distribution

The Table 2 indicates the types of literature output in the forms of research Article, Review, Editorial
Material, Meeting Abstract, Letter, Article; Proceedings Paper News Item, Biographical-Item, Correction,
Article; Book Chapter and Review; Book Chapter which were identified. The result showed that out of
2,622, a majority of papers (69.5%) from journal articles with 9,151 global citations has been placed in
first position and followed by 304 (11.6%) reviews, 230 (8.8%) editorial material, 165 (6.3%) meeting

Table 1. Year-wise Growth of Literature on Nephrology

S. No Year Recs %age TLCS TGCS
1 2010 382 14.6 365 3098
2 2011 400 15.3 411 2879
3 2012 473 18.0 306 3304
4 2013 510 19.5 185 1797
5 2014 466 17.8 88 789
6 2015 391 14.8 23 126

Total 2622 100 1378 11993
Mean 437 229.67 1998.83
Standard Deviation 52.869 156.07 1318.95
C.V 0.121 0.67 0.65

Figure 1. Year-wise growth of literature on Nephrology
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Table 2. Document- Wise Distribution

S. No Document Type Recs %age TLCS TGCS

1 Article 1823 69.5 1099 9151

2 Review 304 11.6 144 2234

3 Editorial material 230 8.8 103 461

4 Meeting abstract 165 6.3 0 1

5 Letter 41 1.6 18 31

6 Article; proceedings paper 25 1.0 4 70

7 News Item 11 0.4 10 14

8 Biographical-Item 9 0.3 0 2

9 Correction 9 0.3 0 1

10 Article; book chapter 3 0.1 0 18

11 Review; book chapter 2 0.1 0 10
Total 2622 100 1378 11993

abstract, 41 (1.6%) letter, 25 (1.0) proceeding papers,11(0.4) News items, 9 (0.3) Bibliographic item, 9
(0.3) Correction, 3 (0.1) Article; book chapters, 2 (0.1) Reviews; book chapter were found during the
study period. It is interesting to note that based on the global citation score; review manuscript has been
placed in first position with 9,151 TGCS, and followed by articles with 2,234 TGCS which has occupied
second level. It is noticed that most of the manuscript has cited in the form of articles globally. Hence
there is a significant difference between journal articles and other documents.

The same is presented in the Figure 2.

Figure 2. Document- wise Distribution

M Article

W Review
Editorial Material

M Meeting Abstract
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*For a more accurate representation see the electronic version.
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Table 3. Language-

wise Distribution

S. No Language Recs %age TLCS TGCS
1 English 2385 91.0 1333 11713
2 Spanish 120 4.6 37 228
3 French 61 2.3 4 23
4 German 30 1.1 3 17
5 Portuguese 6 0.2 0 3
6 Polish 5 0.2 1 3
7 Russian 4 0.2 0 0
8 Italian 3 0.1 0 0
9 Serbian 3 0.1 0 1
10 Korean 2 0.1 0 3
11 Turkish 2 0.1 0 2
12 Rumanian 1 0.0 0 0

Total 2622 100 1378 11993
Figure 3. Language-Wise Distribution
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3. Language—Wise Research Output

Itisidentified that different languages have been used to publish research output. English, Spanish, French,
German, Portuguese, Polish, Russian, Italian, Serbian, Korean, Turkish, and Rumanian have been used.
Highest number of articles (91.0%) with11,713 TGCS are published in English language (predominant)
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and followed by Spanish articles got second position with 120 (4.6%) and the small amount of articles
is written in Turkish, Korean, Serbian and Italian (each 0.1%) languages.
Language-wise distribution is presented in Figure 3.

4. Institution-Wise Distribution

Out of 380 institutions, only top 25 predominant organizations were chosen for the present study. The
highest number of literature output (3.4.%) with 620 total global citations contributed by University
of Amsterdam Research Center which has occupied the first position and followed by the same record
count contributed by unknown contributors and Mayo Clinical which contributed 12 articles each with
different citations such as 29 and 43 respectively.

Figure 4 shows institution-wise Distribution of records

Table 4. Institution -wise Distribution

S. No Institution Recs % TLCS TGCS
1 Unknown 90 34 4 15
2 University of Toronto 61 2.3 61 453
3 Harvard University 46 1.8 69 393
4 University of Sydney 46 1.8 20 137
5 Mayo clinical 43 1.6 29 615
6 University of Alberta 43 1.6 85 493
7 University of Calgary 39 1.5 75 394
8 University of Western Ontario 38 14 85 497
9 University of Calif Los Angeles 37 14 26 325
10 University of Amsterdam 36 14 28 620
11 Emory University 35 1.3 35 134
12 University of Penn 35 1.3 41 389
13 University of Carolina 33 1.3 47 172
14 University of Queensland 30 1.1 4 98
15 University of Calif San Francisco 29 1.1 28 191
16 University of Michigan 29 1.1 20 175
17 University of Washington 29 1.1 26 286
18 Duke University 28 1.1 70 229
19 Johns Hopkins University 28 1.1 8 94

20 University of British Columbia 28 1.1 28 181
21 Yale University 28 1.1 28 187
22 University of Ottawa 25 1.0 44 208
23 University of Minnesota 24 0.9 18 198
24 Northwestern University 23 0.9 11 84
25 Ohio state University 23 0.9 21 244
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Figure 4. Institution wise Distribution
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*For a more accurate representation see the electronic version.
5. Geographical-Wise Production

It can be observed from Table 5 that 108 countries have contributed in Nephrology during the period of
6 years. USA has contributed 845 research output and the percentage rate is 32.2%. The global citation
score is 5306 and has got the first place based on the record count and followed by Italy which has 216
records with 1634 global citation score and occupied the second rank, Canada got next position with 206
articles with 1912 citation score, and followed by UK which has 202 records with 1,732 citation score
globally got ranked fourth. It is found that the USA has been placed first based on the citation score i.e.
5,036. Canada has been ranked in second position with 1,912 citation score and followed by UK which
got placed in third position with 1,732 citation score. Based on the above analysis, there is a significant
relationship between institution and country production during the period of study.

The same is presented in Figure 5.

Further country wise analysis is done by visualization using VOSviewer is presented in Figure 6.

6. Authorship Pattern

It is observed that about 90% of papers were contributed by multi authors. Out of 633 papers, the high-
est number of papers was published by double authors which accounts for 203 (32.07%) followed by
three authored articles which lead 198 (31.28%.) 17.38% of articles was published by four authors. The
authorship pattern is presented in Figure 7.
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Table 5. Geographical area wise Distribution

S. No Country Recs % TLCS TGCS
1 USA 845 322 736 5306
2 Italy 216 8.2 101 1634
3 Canada 206 7.9 210 1912
4 UK 202 7.7 151 1732
5 Germany 169 6.4 53 1408
6 France 151 5.8 57 955
7 Australia 147 5.6 74 802
8 Spain 143 5.5 67 836
9 Unknown 129 4.9 8 85

10 Japan 107 4.1 60 1303
11 Netherlands 90 3.4 53 1087
12 Peoples R china 87 33 31 711
13 Turkey 86 33 23 243
14 Brazil 66 2.5 34 335
15 Belgium 59 2.3 45 466
16 Poland 53 2.0 19 257
17 India 49 1.9 35 189
18 Sweden 46 1.8 29 446
19 Austria 30 1.1 25 240
20 South Korea 30 1.1 8 424
21 Denmark 29 1.1 7 222
22 Taiwan 29 1.1 13 75

23 Greece 28 1.1 22 250
24 Egypt 27 1.0 5 100
25 Argentina 26 1.0 9 42

FINDINGS

1. Asfar as year wise distribution is concerned, 510 research outputs (19.5%) with 1,707 total global
citations and 185 total local citations got ranked first in 2013.

2. A majority of papers (69.5%) was found in journal with 9,151 global citations.

3. English, Spanish, French, German, Portuguese, Polish, Russian, Italian, Serbian, Korean, Turkish,
and Rumanian have been used to publish the research papers. Highest number of articles (91.0%)
with11,713 TGCS was published in English language (predominant) and followed by Spanish with
120 (4.6%)
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Figure 5. Geographical area wise distribution
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Table 6. Authorship Pattern

Research Contributions on Nephrology During 2010-2015

S. No Author Recs %age TLCS TGCS TLCR
1 Anonymous 36 1.4 0 0 0
2 Jager KJ 28 1.1 10 190 15
3 Zoccali C 26 1.0 9 230 15
4 Jhaveri KD 24 0.9 71 91 88
5 Craig JC 22 0.8 11 69 14
6 De Nicola L 16 0.6 6 109 12
7 Garg AX 16 0.6 30 242 12
8 Minutolo R 16 0.6 6 109 12
9 Ronco C 16 0.6 7 183 3
10 Schaefer F 16 0.6 9 71 17
11 Sinha MD 16 0.6 15 36 14
12 Conte G 15 0.6 6 108 12
13 Dekker FW 15 0.6 9 142 4
14 Hemmelgarn BR 15 0.6 48 212 11
15 Shah HH 15 0.6 36 52 75
16 Furth SL 14 0.5 17 149 12
17 Perazella MA 14 0.5 12 48 13
18 Vanholder R 14 0.5 10 88 22
19 Ferris M 13 0.5 36 85 17
20 Inward C 13 0.5 15 35 14
21 Martinez-Castelao A 13 0.5 1 32 7
22 Berns JS 12 0.5 31 98 15
23 Desai T 12 0.5 30 54 22
24 Glassock RJ 12 0.5 3 67 4
25 Levin A 12 0.5 9 111 6

4.  University of Amsterdam Research Center has occupied a top position with the high number of
research output (3.4%) with 620 total global citations.

5. USA has contributed 845 research papers and the percentage rate was 32.2%. Though India invest
huge amount of funds for research and development, it could have got 17" position across the globe.

6.  90% of papers were contributed by multi authors. Out of 633 papers, the highest number of papers
was published by double authors which account for 203 (32.07%) followed by three authored ar-
ticles which has led 198 (31.28%.). 17.38% of articles were published by four authors.
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Figure 7. Authorship Pattern
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CONCLUSION

Nephrology is one of the upcoming areas of research which requires enormous funding from both
government and private agencies. There are R & Ds which regularly concentrate on new diseases and
medications. Researchers should also show interest in new and emerging thrust areas of health sciences.
There are many agencies involve in research in India. All India Institute of Medical Sciences (AIIMS)
and Indian Council of Medical Research (ICMR) have actively been involved since their inception. Still
it requires a major attention on taking up of research to a greater extent.
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Productivity of Asian Journal
of Dairy and Food Research
During the Year 2011 to 2015
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Periyar University, India

ABSTRACT

The chapter brings out the results of a bibliometric analysis of the journal titled Asian Journal of Diary
and Food Research for the periodfrom 201 1 to 2015. The data was downloadedfrom the journal’s website.
This study aims at analyzing the research output performance of co-authorship index and collaborative
index. The analysis covers mainly the publication of articles, year-wise distribution of articles, degree
of collaboration, institution-wise distribution, authorship pattern, etc. The results show the merits and
weakness of the journal which will be helpful for its further development.

INTRODUCTION

The term bibliometrics was derived from “biblion” (Greek) meaning book and “metron” (Greek.): mean-
ing measure; and was introduced by Pritchard in 1969. Pritchard’s article “Statistical Bibliography or
Bibliometrics” appeared in the December issue of the Journal of Documentation in 1969. He stated,
“the term (Statistical bibliography) is clumsy, not very descriptive, and can be confused with statistics
itself or bibliographies on statistics”. In the same issue of Journal of Documentation appeared Robert A.
Fairthorne’s classic article “Empirical Hyperbolic Distributions (Bradford-Zipf-Mandelbrot) for Biblio-
metric Description and Prediction”, in which the author used the word “bibliometric” and acknowledged
Alan Pritchard as the donor of the term.
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REVIEW OF RELATED LITERATURE

Papreja and Shukla (2016) conducted a bibliometric analysis of 539 articles published in the journal
titled “Dental Clinics of North America” during 2004 to 2014 has been carried out. The paper analyzed
year wise distribution of paper, average length of paper, authorship pattern, bibliographic form of docu-
ments, distributions of citations and subject trends of articles published in the journal. The result shows
that the journal on an average has published 49 research articles per year and majority of the papers were
contributed by two authors. Most of the articles dealt with general dentistry. The average length of the
paper is 17 pages per article and journals are the most predominant form of citations.

Anil Kumar, Mallikarjun Dora and Asha Desai (2015) attempted to undertake bibliometric analysis
of the research publications of Gujarat University during the ten-year period between 2004 and 2013.
The data for this study was extracted from SCOPUS and included a total of 760 publications that were
attributed to authors affiliated to Gujarat University. The publication data was analyzed with respect to
the type of publications where 83% are journal articles. The paper also analyzed the publication trend
of Gujarat University and found that from 2008 onwards there was a steady increase in the number of
publications. The other aspects that were identified in the paper were the most prolific authors, collab-
orative authorship patterns and trends, most preferred publications, and so on.

Shanta and Betageri (2015) presented the findings of a bibliometric study one of the renowned Journal
of Dairying, Foods and Home Sciences into consideration with an aim to analyze the contributions of
the author and the citations received by various articles published in it. The paper covered the biblio-
metric aspect of year wise distribution of articles, subject wise distribution of articles and authorship of
contributions. The study analyzed 34 issues containing 542 articles published in the said journal from
2003-2012. Highest number (65) of articles was published in 2013. Most of the articles 283 (52%) were
1-4 pages long.

Surwase, et al (2014) studied with the aim to analyze the global publication trends on food preserva-
tion using Scopus database for the period 1998-2012. The database contained 17511 publications on
food preservation. The study analyzed the broad features of literature on food preservation focusing on
year-wise distribution of publications, highly productive countries, international collaboration, activity
index, highly productive institutes, methods of food preservation, preservation by food types, and chan-
nels of communication

When a single journal is studied bibliometrically, it creates a portrait of the journal, providing a
description that offers an insight that is beyond the superficial. It can indicate the quality, maturity and
productivity of the journal in any field, in a country or region (Anyi, Zainab & Anuar, 2009). The stud-
ies reviewed show the importance of bibliometric studies focusing on a journal publishing food science
articles. Asian Journal of Dairy and Food Research is the official publication of the Agricultural Research
Communication Centre. It provides a forum for the scientific community to publish their original research
articles in the field of Dairy and Food Science. Hence this journal was subjected to a bibliometric study
focusing on the growth of literature and collaboration.

OBJECTIVES OF THE STUDY

e  To know the year wise distribution of articles.
e  To know the issue & month wise distribution of articles.
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To classify the author wise distribution.

To find out the degree of collaboration.

To classify the institution wise distribution.

To identify the geographical distribution of articles.

To identify the length wise distribution.

To know the year wise distribution of citation.

To classify the single and multiple authored distribution of articles.
To analysis of the relative growth rate and doubling time.

To analysis of the co-authorship index.

To classify collaborative index.

RESEARCH METHODOLOGY AND LIMITATION OF THE STUDY

The data was collected from the journals titled of Asian journal of dairy and food research. The data
consists of 309 contributions made in the volume number 30 to 34 consisting of 4 issues in each volume.
The analysis was done on authorship pattern, year-wise distribution, degree of collaboration, length-wise
distribution of articles, geographical distribution of articles, year-wise citation of articles, and institu-
tion wise contributions. The data was also analyzed to find Subramaniam’s degree of collaboration in
quantitative term’s. On the whole, data were subsequently examined, captured, analyzed and tabulated
for making observations.

DATA ANALYSIS AND INTERPRETATION

The entire details of the data such as the article distributions of year wise, issue and month, author-
ship pattern, institution, geographical distribution, length, citation of distribution, and relative growth
rate & doubling time were studied. In this chapter the investigator has presented the collected data, its
interpretation by using a statistical calculation with help of Microsoft Excel in the form of inferences
for academic study.

Table 1 shows the number of articles published from 2011-2015. It is noticed that the highest number
of articles 66(21.36%) were published in the year 2015, followed by 65(21.03%) in 2012, 61(19.74%) in
2011 and 60(19.42%) in 2014. The lowest number i.e 57(18.45%) papers were published in the year 2013.

Table 1. Year wise distribution of articles

Year Vol. No No. of. Issue No. of. Contribution Percentage
2011 30 4 61 19.74
2012 31 4 65 21.03
2013 32 4 57 18.45
2014 33 4 60 19.42
2015 34 4 66 21.36
Total 20 309 100
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Table 2 Shows that issue wise distribution of articles. One fifth of articles were published respec-
tive in the year of 2015 (66). In the year 2012, 65 articles were published, 61 articles were published in
2011, and 60 articles were published in the year 2014. A least number of articles (57) were published
in year of 2013.

Table 3 identify that the details about the authorship pattern of articles published during the study
period. Out of total 309 journals of articles, the highest number of contributions i.e. 96(31.07) have been
contributed by two authors followed by 93 contributions (30.1%) by three authors. Four authors papers
are 58(18.77%) in number. Forty-seven (15.21%) papers have more than five authors or more and the
lowest number of contributions i.e.15 (4.85%) by single authors during the period of study.

Degree of collaboration (DC) is propounded by Subramanyam (1983). According Subramanyam
~ Nm
~ Nm + Ns
author articles). Table 4 indicates degree of collaboration. The number of single author contributions is
15 articles out of 309 articles and the rest 294 articles are multiple authors’ contributions. The degree
of collaboration range started from 0.91 to 0.98. The average degree of collaboration range is 0.95.

Table 5 shows the Co-Authorship Index distribution of articles is highest sum in double authors (96),
followed by three authors (93). Four authors have CAI of 58and more than four author papers have CAI
of 47. The lowest co-authorship index is observed in single authors (15) during the period of year 2011
to 2015.

DC (where, Nm is the number of multi-author articles and Ns is the number of single

Table 2. Distribution of article issue wise

Issue & Month Wise
Year Vol. No Total
March June September December
2011 30 14 16 16 15 61
2012 31 18 16 15 16 65
2013 32 14 17 13 13 57
2014 33 15 14 16 15 60
2015 34 17 17 15 17 66
Total 78 80 75 76 309
Percentage 25.24 25.89 24.27 24.6 100
Table 3. Authorship pattern
Year
Author
2011 2012 2013 2014 2015 Total Percentage
Single 1 1 4 5 4 15 4.85
Two 23 19 21 15 18 96 31.07
Three 17 24 17 20 15 93 30.1
Four 11 11 8 11 17 58 18.77
Above four 9 10 7 9 12 47 15.21
Total 61 65 57 60 66 309 100
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Table 4. Degree of collaboration

Year Single Author Multiple Author Total Degree of Collaboration
2011 1 60 61 0.98
2012 1 64 65 0.98
2013 4 53 57 0.92
2014 5 55 60 0.91
2015 4 62 66 0.93
Total 15 294 309 0.95
Table 5. Pattern of Co-Authorship Index
Single Author Double Authors | Three Authors Four Authors < Four
Year Authors Total
No CAI No CAI No CAI No CAI No CAI
2011 1 34 23 121 17 93 11 96 9 97 61
2012 1 32 19 94 24 123 11 90 10 101 65
2013 4 145 21 118 17 99 8 75 7 80 57
2014 5 171 15 80 20 110 11 98 9 98 60
2015 4 125 18 88 15 75 17 137 12 119 66
Total 15 96 93 58 47 309

Table 6 shows the pattern of collaborative index. The highest value of CI is 0.34 (2012 and 2013)
and the lowest value of Cl is 0.3 in2015. The average collaborative index is 0.32.

Table 7 shows the details about the distribution of contributions by institution wise during the study
period. Out of the total of 309 articles, more than half of the articles were contributed by University,
around 19%, 12% of articles were published by research institution and technology respectively.

Table 8 shows that the geographical distribution of scientific publications. The findings reveal that
out of 309 articles the maximum number of 64 (20.79%) documents were published by state of Haryana
authors whereas the minimum number 1(0.32%) paper were published by state of Bihar and Meghalaya

authors.

Table 6. Pattern of Collaborative Index

Year No. of Articles No. of Authors CI
2011 61 187 0.33
2012 65 194 0.34
2013 57 169 0.34
2014 60 193 0.31
2015 66 223 0.3
Total 309 966 0.32
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Table 7. Institution-wise contribution

Name of institution No. of. Articles Percentage
Research Institution 56 18.12
University 183 59.23
College 25 8.09
Technology 37 11.97
Others 8 2.59
Total 309 100

Table 8. Geographical and State Wise Distribution of Article

Name of the Institution No. of Articles Percentage
Tamilnadu 23 7.44
Uttrakhand 7 2.26
Uttra pradesh 23 7.44
Andhra pradesh 6 1.94
Mabharastra 43 13.91
Karnataka 28 9.06
Haryana 64 20.79
Punjab 22 7.11
Jammu& Kashmir 6 1.94
Rajasthan 21 6.79
Bihar 1 0.32
Gujarat 14 4.53
West Bengal 5 1.61
Jharkhand 4 1.29
Mathya Pradesh 6 1.94
Assam 3 0.97
Telungana 9 291
Himachala pradesh 4 1.29
Chattisgarh 2 0.64
Kerala 4 1.29
Meghalaya 1 0.32
Others 13 4.20
Total 309 100

218

EBSCChost - printed on 2/13/2023 10:35 PMvia . All use subject to https://ww. ebsco.conitermns-of-use



EBSCChost -

Authorship Pattern and Collaborative Research Productivity

Table 9 Shows that the length wise distribution of publications. It is found that 212 articles published
have 1-5 pages. Ninety-four articles have 6-10 pages. Very few articles were published with pages 11-15.

Table 10 shows the citation range distribution of publications. It is found that most (95 papers and
30.74%) of contributions are 11-15 citation range and lowest contributions are in the 0-5 citations are
found in 39 (12.62%) publications.

Table 11 revealed the maximum citation of articles 1158(27.47) in 2015 and minimum citation of
articles 529 (12.55) in 2011.

Table 12 explained the relative growth rate and doubling time. Relative growth rate gradually in-
creased from 0.72 to 1.64 and at the same time doubling time decreased from 0.42 to 0.96 during the
years 2011 to 2015.

Table 9. Length of the Article

Year
No. of. page Total Percentage
2011 2012 2013 2014 2015
1-5 45 51 27 41 48 212 68.60
6-10 15 14 28 19 18 94 30.42
11-15 1 - 2 - - 3 0.97
Total 61 65 57 60 66 309 100

Table 10. Year Wise Citation of Distribution

Year
ggt(i)‘i";‘ 2011 2012 2013 2014 2015 Total ST
0-5 18 11 4 4 2 39 12.62
6-10 21 22 9 13 12 77 2491
11-15 14 19 22 24 16 95 30.74
16-20 6 7 10 12 20 55 17.79
Above 20 2 6 12 7 16 43 13.91
Total 61 65 57 60 66 309 100
Table 11. Total Citation of Distribution
Year Citation Percentage
2011 529 12.55
2012 726 17.24
2013 949 22.51
2014 853 20.23
2015 1158 27.47
Total 4215 100
219
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Table 12. Status of Relative Growth Rate & Doubling Time.

RGR

Year Total Article | Cumulative Total

W1 W2 W2-W1 DT
2011 61 4.11 4.83 0.72 0.96
2012 65 126 4.17 5.20 1.03 0.67
2013 57 183 4.04 5.49 1.45 0.47
2014 60 243 4.09 5.73 1.64 0.42
2015 66 309 4.18

FINDINGS OF THE STUDY

220

The majority of articles were published in 2015, whereas the lowest sums of articles were pub-
lished in 2013.

The maximum number of articles and contributions were published in the month of June issues
where as the minimum number of articles were published in month of September, during the pe-
riod 2011-2015.

The highest number of contribution 96 (31.07) of articles have been contributed by two authors
followed by contributions 93 (30.1%) of articles have been contributed by three authors.

This research reveals the average degree of collaboration in, Asian journal of dairy and food re-
search is 0.95, which clearly portray of dominance upon the multi-authored contributions.

The Co-Authorship Index distribution of articles is highest among the double authors papers (96),
followed by three authors papers (93).

The highest value of CI observed is0.34 (2012 to 2013) and the lowest value of CI is 0.3 (2015),
the average collaborative index is 0.32.

The maximum sum of articles was contributed by multi-authors 294(0.95%), and the rest 60(0.98%)
articles were contributed by single authors. It is inferred that majority of the articles have been
contributed by multi-authors only.

Out of the total articles 309, the majority of 183 (59.23%) of paper were published by universities
followed by 56 (18.12%) of articles were published by research institutions.

Out of the 309 articles, the geographical distribution of articles in the maximum number i.e.,
64(20.79%) of articles were published by state of Haryana authors whereas the minimum number
i.e., 1(0.32%) of articles were published by state of Bihar and Meghalaya authors.

The research showed from the study of length-wise contributions majority of (1-5) pages,
212(68.60%) and least number (3 papers, 0.97%) of contributions are in the 11-15pages.

The highest citations of contributions are 11-15 citation range 95(30.74%) articles were published
and lowest contributions are in the 0-5 citation range 39(12.62%).

The total distributions were analyzed for maximum citation of articles 1158(27.47%) and mini-
mum citation of articles 529 (12.55%), in between during the period of citation, 2011 to 2015.
Out of the result for relative growth rate and doubling time. The relative growth rate gradually
increased from 0.72 to 1.64 at the same time doubling time decreased from 0.42 to 0.96 in the year
of 2011 to 2015.

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

Authorship Pattern and Collaborative Research Productivity

CONCLUSION

Bibliometric studies are used to assess the scientific and systematic research distributions of energetic
information, which shall be of use to the principle-makers. This study has demonstrated to be a useful
tool in the assessment of research publications of food scientists. This study has highlighted the various
measures such as growth of articles, authorship pattern, institution of distribution, pattern of co-authorship
index, collaborative index, geographical distribution and citation wise distribution of articles which can
be used to observe the journal’s geographical and state-wise contributions of articles. The study will be
helpful to the library professionals in data collection out of the journals and also to identify the authors.
The study will be useful to procure core journals in the area of food science and technology.
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Chapter 15

The Concepts of Academic
Humility and Seniority

in Scholarship:
A Critique of Research Traditions
in Nigerian Universities

Floribert Patrick C. Endong
University of Calabar, Nigeria

ABSTRACT

The concept of academic humility has often been ill-defined or ill-conceived by members of the Nigerian
academia. It argues that this concept has objectionably been associated —nay confused —with “academic
subservience”, “academic hypocrisy”, “false modesty” and “yesmanism”. Such misconception could
partially be attributed to the prevalence of the “seniority syndrome”. In effect, the seniority syndrome has
often wanted that pertinence be ascribed unto a research idea or thesis not necessarily on account of the
robustness of the methodology that led to its enunciation, but principally on account of the “seniority”
(credentials) of the researcher who authors the thesis or idea in question. This tendency has generally
stemmed from the faulty assumption that a senior researcher is theoretically more knowledgeable than
his or her junior counterparts; and that the “junior researcher” must manifest unconditional reverence
for his or her senior colleagues. This scenario is most often observed during Ph.D. these defenses and
similar forums aimed at evaluating research in Nigerian universities.

INTRODUCTION

From conceptualization to publication/dissemination of scholarship, research is guided by a wide range
of cannons and ethical principles. Some of these principles and cannons include, academic honesty,
objectivism, professionalism, contribution to knowledge and/or profession and academic humility
among others. These principles and traditions generally govern specific levels of the research process.
Academic honesty and objectivity for instance mainly shape methodological designing; while profes-
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sionalism guides the conceptualization process. In tandem with this, academic humility is mainly
required at the publication or dissemination of research results. It is a pillar in the performance of the
researcher, particularly in such forums as research conferences, workshops, seminars, thesis defense and
other research-related oral exercises. Academic humility is therefore supposed to be a cardinal aspect
of the researcher’s personality (Kaplan, 2013; O’Leary, 2016; Straits et al., 2012; University of Otago,
2011). Adedemeji (2013) presents it as the trait of “true” and “genuine” scholars. It is an ethical value
or scholarly behavior which ought to be reflected in the latter’s research ideas as well as in his or her
approaches to selling and defending these ideas.

However, academic humility has proven to be very elusive in nature, particularly among Nigerian
researchers. This is not unconnected to the fact that the phenomenon of “humility” itself, has often been
found semantically sleepery and contextually equivocal. As Worthington (2007) insightfully argues,
irrespective of the context in which it is used, the concept of humility raises a number of paradoxes.
Its virtuous nature is subject to personal or individual conceptions. Using the American experience,
Worthington further posits that though most people think of humility as a personal psychological strength,
research has demonstrated that humility is not equally valued in all people.

People say they must value humility within religious seekers; the same people do not value humility
quite as much when it is shown in a close partner or close friend. Studies show that Americans are
least accepting of humility in leaders, yet even here they seem divided. Some people surveyed say they
want their leaders to have outspoken confidence, bordering on arrogance; others say they prefer for
their leaders to have almost saintly humility. So, is humility a virtue? Well, it depends on who you ask.
(Worthington, 2007, p.4)

Furthermore, the phenomenon of humility exemplifies concepts that are difficult, if not impossible
to scientifically study. In Worthington’s language, a growing body of research on humility is susceptible
to help researchers and other professionals to be more humble. However, research suggests that there
are limits to what science can tell us about humility.

In Nigeria in particular, the concept of academic humility has often been ill-defined or ill-conceived
within academic and intellectual environments. This concept has objectionably been associated — nay
confused — with “academic subservience”, “academic hypocrisy”, “false modesty” and “‘yesmanism”
(the tendency of being a yes man). This could partially be attributed to the prevalence of the “seniority
syndrome”. In effect, the seniority syndrome has often motivated many members of the Nigerian aca-
demia to ascribe pertinence unto research ideas, a theory or a thesis, not necessarily on account of the
robustness of the methodology that led to its enunciation, but principally on account of the “seniority”
(academic title and years of experience) of the person who authors the thesis, theory or idea in question.
This tendency has generally followed the faulty assumption/ axiom that a veteran (senior in the domain
of research) is theoretically and “infallibly” more knowledgeable and more experienced than his/her ju-
nior counterparts; and that the “junior researcher” must, in all situations show or manifest unconditional
respect towards his senior colleague by taking the latter’s “dictation” on the research issue being raised
(Agu, Omenyi & Odimegwu 2015; Balarabe 2009; Olayinka 2014).This questionable trend has visibly
been in line with the African traditionalism current which among other tenets, exalts unconditional
respect for elders and authorities in all social contexts.
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Using both empirical understandings and conceptual constructions, this paper stresses the neces-
sity to rethink the value of academic humility in the context of research in Nigeria. This rethinking
exercise actually appears pertinent and timely as the ill-definition or misconceptions of the value of
academic humility have tended to negatively affect the free generation, sharpening and argumentation
of ideas (particularly by junior colleagues in research) in such contexts as thesis defenses, conferences
and seminars organized in some Nigerian universities. As this paper will strongly argue and illustrate,
junior colleagues in research are often made to kill their “intellectual virility” in the face of aggressive
and academically arrogant “seniors” who believe in “imposing” their views on the arguable ground of
their experience, and not necessarily on the robustness of their argumentation ideas and theses. In order
words, academic humility has been understood by many junior researchers as “academic subservience”
as well as, as being a “yes man/woman”. By such an invidious system, the evaluation of research via
such forums as research conferences, Ph.D. Oral defenses as well as the assessment of other postgraduate
research works have, in some instances, been systemically perverted.

This paper is based on (un)official semi-structured interviews with Ph.D. and former postgraduate
students as well as on interviews with a number of supervisors working with some Nigerian universities.
It equally considered non-participatory observations. In the process of such observations, the researcher
attended oral examinations in many faculties at three universities situated in the South-Eastern part of
Nigeria. These included the Universities of Calabar, Uyo and the Cross River University of Technology
(CRUTEC). The use of (un)official interviews and non-participatory observations is justified by the fact
that the “seniority syndrome” (academic arrogance) is more or less a taboo in the Nigerian academia.
The above-mentioned data collection methods were complemented by a critical exploitation of relevant
secondary sources.

The present discourse is divided into four main parts. The first part provides a theoretical framework
composed of African traditionalism (respect for elders’ theory) and the constructivist theory of learning.
The second part similarly offers conceptual definitions of two terms, namely academic humility and
seniority. The third part shows how the concept of seniority has over the years been upheld in research
in the world; while the fourth part of the paper deals with the ways in which the seniority syndrome
perverts a number of research traditions in Nigerian universities.

THEORETICAL FRAMEWORK

As earlier mentioned, this paper is anchored on two theories namely African traditionalism and the
constructivist theory of learning. These theories have many dimensions. However, this section will
exclusively highlight the specific tenets (of the theories) that will be considered in the discourse.

African Traditionalism

African traditionalism is a socio-philosophical current which exalts African traditional values. These
values include communalism, ancestral worship, respect for authorities and the elders, hospitality, soli-
darity, sense of sacredness of life, sense of good human relation, sense of the sacred and the sense of
language and proverbs among others. In this discourse, we shall exclusively consider tenets of the theory
that are related to the issues of respect for elders.
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African traditionalism stresses on the unconditional respect for elders and authorities. In effect, though
the African continent is not monolithic in nature, all its cultures have at least one thing in common: the
unconditional reverence for elders. This reverence is manifested in various ways notably through models
of greetings and interactions with elders. According to the traditionalists, when an elder dies, it is like a
library went up in flames. A similar traditionalist aphorism stipulates that what an elderly man can see
while seated, a young one cannot see even if he climbs up a baobab or the tallest tree in the forest. In
other words, elders are naturally wise, more experienced and good educationists. By virtue of such at-
tributes, they should be respected if not revered whatsoever the context. Respect here means the youths
should avoid contradicting the elders and should content themselves with listening and obeying the old.
By this tenet, the African traditionalism logic establishes a seniority system in which elders and authori-
ties are unconditionally placed at the top of the knowledge pyramid while the youths are at the bottom.

Given the fact that traditionalism and modernism still co-habit in good number of social institutions
in Africa including Nigeria, the reverence of elders and authorities tends to be subtly superimposed on
interpersonal relations in professional environments. An egregious illustration is the fact that senior
staffs in many services often assume the position of elders who must religiously be respected by their
juniors. In the same line of thought, Ofiaja (2014) canvases manifestations of unconditional respect for
elders in Nigerian politics. She notes that:

We are too deferential to elders and authority figures alike, even when it’s quite clear that the people
we are deferring to don’t have our best interests at heart. It’s why many of our political leaders can
remain in office for so long. The populace won’t revolt despite being treated poorly. We will complain,
but we won’t revolt. (para 7)

In the Nigerian academia, a similar situation is observed with unconditional respect often given to
senior lecturers and professors by junior staffs. This myth is therefore extended to teaching and research
domains in that, senior researchers most often assume — and are considered by their junior colleagues as
having — the monopoly of knowledge. Seniority in teaching and research is thus equated to dexterity in
the supervision and assessment of research works completed by their junior (notably PhD and Master
students).

Constructivism

Asatheory of learning, constructivism is based on observation and scientific study. As its name indicates,
the theory states that people construct their own understanding and knowledge of the world based on
their personal experiences (previous knowledge and understanding, preferred mode of learning and their
personal motivations and feelings). In other words, the things we experience and the way we reflect on
them help us construct our knowledge of the world. The constructivist theory of learning suggests that,
rather than being transmitted, knowledge is actively constructed by learners. The latter learn by applying
their knowledge to meaningful problems, actively building their own understanding.

In the context of teaching, supervision and evaluation of research, knowledge ceases to be like a
relatively unproblematic commodity which is transmitted to the student or supervisee who is (faultily)
perceived as suffering from a knowledge deficit (Shen, Wu, Achhpiliya, Bieber & Hiltz, 2004; Welling-
ton 2010). No one (notably the student or junior researcher) is a fabula rasa (meaning an empty slate)
or a passive recipient but an “active constructor” with immense potential to contribute to the generation

226

printed on 2/13/2023 10:35 PMvia . All use subject to https://ww.ebsco.confterns-of-use



EBSCChost -

The Concepts of Academic Humility and Seniority in Scholarship

of new knowledge. The Educational Broadcasting Corporation (2004) corroborates this position when
it contends that the constructivist view of learning usually “means encouraging students to use active
techniques (experiments, real-world problem solving) to create more knowledge and then to reflect on
and talk about what they are doing and how their understanding is changing”. The teacher, examiner,
supervisor makes sure that he or she understands the students’ pre-existing conceptions, and guides the
activity to address them and then build on them.

In line with this, oral examinations should not be considered a site for a unidirectional flow of knowl-
edge but a give-and-take business — call it a collaborative exercise. The students learn from their lecturer
or examiner the same as the lecturer learns from the students. Corroborating this position, Stanford pro-
fessor Scott Dick (2009) views research evaluation contexts such as Ph.D. viva voce examinations as a
site of mutual respect and collaboration between examiner, supervisors and students. He notes that Ph.D.
research work defenses provide: “A miniature model of the scientific community at its best. It fosters
an ‘open architecture’ in which teachers and student are able to intensively collaborate for a few hours,
each participant attempting to contribute ideas to advance a common body of work. What transpires is
an intensive, highly charged, purposeful and personal encounter. At its best it is, for me, the university’s
golden hour” (para 9).

CONCEPTUAL FRAMEWORK

To ensure clarity of analyses in this discourse, it may be expedient to provide the conceptual definitions
of two of the key terms featuring in the topic under study namely “academic humility” and “seniority”.

Academic Humility

The concept of academic humility does not have a universally accepted definition. It is somehow derived
from the word “humility” which is dominantly interpreted as a kind of virtue, though variously conceived.
As noted by Austin (2014), humility is variously associated with low self-esteem or self-denigration.
Nevertheless, as Archbishop of Canterbury William Temple contends, “humility does not mean thinking
less of yourself than of other people, nor does it mean having a low opinion of your own gifts. It means
freedom from thinking about yourself at all” (cited in Worthington, 2007).

A good number of theorists (philosophers) have, in their reflections, associated humility with forms
of vices. Hume (1983) notes for instance that humility and self-denial — among other “monkish virtues”
— are everywhere rejected by men of sense. They serve to no manner of purpose; neither do they advance
a man’s fortune in the world, nor render him a more valuable member of society. They neither qualify
man for the entertainment of company, nor do they increase his power of self-enjoyment. “We observe,
on the contrary, that they cross all these desirable ends; stupify the understanding and harden the heart,
obscure the fancy and sour the temper. We justly, therefore, transfer them to the opposite column, and
place them in the catalogue of vices” (Hume 1983, p.73-74).

It goes without saying that Hume’s conceptualization of humility is glaringly arguable. Though
subject to multiple interpretations, humility is dominantly viewed as — and has proven to be — a positive
value. It has been demonstrated that humble people are likely to perform high in individual and team
settings (Austin, 2014; Exline & Hill 2012). Humility is a three-part personality trait which includes an
accurate view of the self, feachability and the recognition or appreciation of others’ strengths. All these
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point to positivity. The concept equally implies the absence of arrogance, pride and narcissistic entitle-
ment. Based on this, the least definitional illumination one may provide on the concept of academic
humility is that, the term refers to a special kind of positive or scholarly attitude required of researchers.
It follows the educational logic that a scholar should shy away from being arrogant — he should avoid
showing off for knowledge accumulated — and rather be respectful towards his peers, whatsoever the
latter’s level of knowledge.

The academic humility aphorism therefore stipulates that one (the researcher) should not brag even
when he has attained a high and impressive level of knowledge. He should not brag when he does not
know. Rather, he should consider knowledge as being “an eternal conquest”. This simply means that
academic humility warrants the researcher to always seek ways to improve on his knowledge and see
himself as someone who does not know everything and who must try new things. This imagination brings
to mind the great British scientist and inventor Isaac Newton who, despite his life changing inventions,
always considered himself to be like a little boy “playing on the sea-shore, and diverting [himself] now
and then [...] whilst the great ocean of truth lay all undiscovered before [him]” (cited in Adedemeji 2013).

Academic humility equally warrants the researcher to accept the possibility that anyone can teach him
a new thing. Corroborating this position Umbecco (2015) critically examines the rationale of academic
humility. He notes that:

Academic humility [entails ] the knowledge that anyone can teach us something. Perhaps this is because
we are so clever that we succeed in having someone less skilled than us teach us something; or perhaps
even someone who does not seem very clever to us has some hidden skills; or also because someone who
inspires us may not inspire others. The reasons are many. The point is that we must listen with respect
to anyone, without this exempting us from pronouncing our value judgments; or from the knowledge
that the author’s opinion is very different from ours, and that he is ideologically very distant from us.
But even the sternest opponent can suggest some ideas to us. It may depend on the weather, the season,
and the hour of the day. (p.143)

The contrary of academic humility is therefore academic arrogance, manifested by the tendency by
a (pretentious) scholar to always think high of himself, even in context where he or she knows nothing
or too little. Academic arrogance is equally manifested by the tendency for one to use his title (say of
professor) to “lord it over” to junior colleagues irrespective of the level to which his or her argumenta-
tion is scientific or logical. In this paper we will use the neologism “seniority syndrome” as a synonym
of academic arrogance.

Seniority

The term “seniority” is generally used in the corporate world. It refers to the length of time someone
has served in a job or the number of years one has worked for a specific organization. MacLeod (1987)
defines it as a system used in an industrial relations context, to designate the status of an employee in
relation to other employees of the same workplace. This brings to the fore the binary opposition between
senior and junior. Senior workers naturally have higher status than their junior colleagues. In some con-
texts, the latter are compelled to show a relative deference — if not reverence — to the former. MacLeod
identifies two types of systems of seniority namely straight seniority (which is job security acquired
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solely through length of service), and qualified seniority (which considers other factors such as ability
in conjunction with length of service).

In this paper we shall consider seniority systems employed in universities (involved in research) and
research institutes particularly in the Nigerian context. These seniority systems remarkably vary across
universities/research institutes and countries in terms of the nomenclature used to identify stages, grades
or ranks in the teaching/research career as well as in terms of the systems of academic promotion being
adopted. However, one notes that in spite of these differences in ranking and promotion systems, seniority
is generally principally based on teaching experience, research experience, level of education, volume
and quality of scholarly publications and ability to get research support among other factors. In line with
this, professors are generally senior, compared to lecturers who are simply holders of PhD certificates.
Similarly, senior lecturers are higher in rank than junior or assistant lecturers and so on. By implication/
extension, lecturers may, to an extent, be considered senior to students and research assistants. In line
with this, the relationship between a Ph.D. scholar and his supervisor or examiner could be equated to
a form of senior-junior relationship (University of Edinburgh 2016). As explained by Agu, Omenyi and
Odimegwu (2015), the two parties have a mentor-mentee relationship. “The supervisee is expected to
tap into the knowledge base of his supervisor, who should be more experienced in the field of study/
endeavor. This implies that the student should be shown by the supervisor how to write and successfully
complete a dissertation” (p.565). This paper will equally consider issues like erudition, celebrity and
greater visibility among peers as other indexes of seniority.

SENIORITY AND THE QUALITATIVE EVALUATION OF RESEARCH WORKS

It will be very important from the outset to illustrate how the concept of seniority subtly affects the evalu-
ation of research. This section of our discourse speaks to this objective. In effect, as a value, seniority
is variously celebrated in the international research community. This is vividly illustrated by a number
of issues, one of which is the fact that the credibility of research works (scholarly articles, books, work-
ing papers among others) is often evaluated on the basis of the status or credentials of their authors or
assessors (publishers). In line with this, research works that are authored by professors, Ph.D. holders
and other senior researchers have sometimes been acclaimed not necessarily on the basis of merit but on
ground of authors’ credentials. A piece of research work authored by a professor is likely to be viewed
as the work of an expert nay, the contribution “of a superhuman” (Fedler 1994). This tradition is, of
course questionable as the credibility of information should, in principle, depend on the information
itself and not on the status of authors and endorsers of this information. Corroborating this position,
Standler (2004) reviews cases of fraudulent and misleading research results having been generated by
professors and so-called authoritative sources. He notes that:

Some physicians and scientists have submitted fraudulent research results to respected journals, which
published those fictitious results after approval by peer-review. While one hopes that such episodes are
rare, it is clear that peer-review offers no protection against fraud [even] by [respected] authors. [...]
It is inherently unscientific to trust an expert, instead of making a personal evaluation of the reason for
the expert’s conclusion (p.2)
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Another factor illustrating the paramount nature of seniority in the evaluation of research is the preva-
lence of various myths which stipulate that only professors and Ph.D. holders can be credible researchers
and assessors of research works. In tandem with this, there exist many (specialized) reviews, journals,
and research platforms which are deliberately not open to contributions from junior researchers — those
who are not professors or Ph.D. holders. In the same line of thought, many journals do not admit peer-
reviewing by Master degree holders. Furthermore, a number of journals are open exclusively to contribu-
tions from experts and researchers perceived to be erudite and authorities in their field of specialization.
Though it may be argued that such a choice is — at first sight — rationalized by the need to ensure quality
research, it somehow remains clear that such a choice illustrates the arguable myth stipulating that only
Ph.D. holders, professors and experts can credibly carry out or assess research works. As put by Holmes
(2015), many people think a Ph.D. is an indicator that one is a qualified academic. It can be tempting
to consider the degree as a chance to prove that one is already qualified for that title. In the same line of
argument, Dhiman (2016) enumerates a long list of factors pleading in favor of the myth which states
that undergoing a Ph.D. program and writing a thesis constitute an essential step in the (self-)training
of a researcher, if not the foundation of good research. He explains that well-conceived Ph.D. programs
enable researcher to have a wider view of issues and to develop critical skills, as well as broader and
rigorous methodological designs which are central in research.

According to him, a Ph.D. scholar hardly limits his research within the scope of his own discipline
but searches even beliefs that may not directly be related to his discipline. This cerebral activity is ben-
eficial in two ways: first, it enables the researcher explores other beliefs which are consistent with his
own observations and which will help him further explain, interpret, widen and broaden his own beliefs
about issues under investigation. Second, the activity (the act of undergoing a Ph.D. program) enables
the researcher explore gaps, differences and contradictions in beliefs or theories related to issues. Ph.D.
programs actually sharpen the evaluative skills of researchers making them more trained than their junior
colleagues (those not possessing doctoral qualifications).

Dhiman further contends that the various kinds of evaluation exercise a Ph.D. scholar goes through
during the writing of his thesis help him unearth differences in beliefs for factors such as time, place,
person, history, socio-economic conditions, and environment. Such exercises help him develop skills
to “weigh stronger reasons against other weaker reasons, which is the precondition for creating better
knowledge. But writing articles do not always follow this epistemic process. That is why a Ph.D. work
is usually considered a foundation for doing good research and writing good articles”. In the same line
of argument, Agu, Omenyi and Odimegwu (2015) contend that completing a Ph.D. program is sine qua
non for someone to be able to complete a research work independently and be seen as an authority in it.

It must be recognized that one’s possession of a Ph.D. degree or a professorial status is evidence of
research experience. These statuses automatically indicate that one has, at least initiated or completed
a number of research projects (Ph.D. thesis, supervision of dissertations, journal articles and research
programs among others). However, as earlier said, this does not — in itself — make one ipso facto a good
researcher. It is unscientific to conclude that impressive credentials are a guarantee of research com-
petence as a number of studies have reviewed poor quality and incredible research works generated by
some Ph.D. holders and professors (Felder 1994; Lislie 2000; Standler 2004). Conversely, the fact that
one does not have the above-mentioned statuses does not automatically mean he is “limping” in terms
of research productivity or simply a novice in the practice of research. As Umbecco (2015) argues, the
“best ideas may not come from the major authors”. By extension, it may conversely be enthused that
the best ideas may come from self-educated pundits who are neither Ph.D. holders nor professors. The
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plausible argument here is that, researchers’ academic statuses and level of education are not perfect
criteria for research evaluation.

A number of research principles subtly gives credence to the foregrounding of early theorists and
major authors (which, to a reasonable extent, may be viewed as senior researchers); while relegating
emergent researchers (junior ones) to the background. A good illustration of this scenario is the ensemble
of research theorems which underscore the imperative for researchers to always anchor the analyses of
their findings on relevant theories or stress the imperative to discuss findings in the light of revered
scholarly sources. In effect, taping from authoritative sources (authors of pioneer studies and major
authors) to strengthen ideas is believed to render the research report/work more credible. As noted by
Maher (2010) the inclusion of such authoritative sources gives the reader or the assessor confidence
that the researcher has thoroughly “done his homework™ when conducting his research. It shows how
the researcher’s results and conclusions fit within the established work of others, besides allowing the
interested reader or assessor to find sources of additional in-depth information. The research paradigms
which underscore the centrality of authoritative sources subtly re-enforce or institute the “hegemony” of
a category of researchers (established authors) over emergent authors (minor authors/researchers). The
later must “stand on the shoulders of the former” to gain credence and credibility before their peers. All
these observations, according to this author, imply a subtle form of seniority system.

HOW THE “SENIORITY SYNDROME” PERVERTS RESEARCH
TRADITIONS IN NIGERIAN UNIVERSITIES

As reviewed in the preceding sections of this discourse, a good number of research principles and the
internal politics/policies of research related organizations (research institutes, journals and conferences
among others) have subtly encouraged various seniority systems. These systems are not always inherently
antithetical to effective evaluation of research. However, problematic conceptions of seniority have tended
to adversely affect research. In the Nigerian universities particularly such questionable conceptions of
seniority have tended to affect research traditions in various ways.

There is a form of academic arrogance among some senior lecturers and researchers which tends to
seriously affect the quality of research produced in Nigerian universities. We have chosen to use the term
“seniority syndrome” in reference to this academic arrogance, as it mainly consists of viewing “presumed”
senior/experienced researchers (such as [associate] professors, senior lecturers and other highly ranked
lecturers) as infallible arbiters and custodians of the research technology. What we mean here is that
the seniority syndrome has caused many members of the Nigerian university communities — including
junior researchers — to view senior colleagues in research as “demigods” of research simply by virtue of
their credentials rather than by the quality of research works they produce or author.

This syndrome has equally often spurred Nigerian junior or less informed researchers to ascribe
pertinence unto a research idea, a theory or a thesis, not necessarily on account of the robustness of the
methodology that led to its enunciation, but principally on account of the “seniority” (academic title and
years of experience) of the person who authors the thesis, theory or idea in question. The adverse effects
of the seniority syndrome on research traditions in Nigerian universities can be explored in at least three
main areas: (i) the evaluation of research (thesis and seminars) produced by Ph.D. scholars and Master
students, (ii) popular conceptions of academic humility among both junior and senior teaching staffs
and (iii) lecturers’ attitude towards the intellectual property.
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The Evaluation of Research Works Produced by Ph.D. and Master Scholars

The evaluation of research works (Ph.D. and Master dissertations and theses) has in some instances, been
variously perverted by adepts or perpetrators of the “seniority syndrome”. One way through which this
pervasion has taken place is the instauration of mechanisms which more or less accidentally intimidate
candidates (junior researchers) during Ph.D. and Master oral examinations. Such mechanisms subtly
stultify the free generation and defense of research ideas by candidates. A common tradition in Nigerian
universities has been to conceive graduate seminars and Ph.D. theses defense as harrowing experiences
during which candidates (generally perceived as less experienced) are made to listen to quasi omniscient
examiners or a panel of “all knowing” professors. This politics often favors a scenario wherein the Ph.D.
candidate is bombarded with all forms of both relevant and flimsy dictations from the examiners and
evaluation panels. No doubt, terms and idioms such as “sitting on the firing seat” have been conceived in
Nigerian university milieus to capture the often-antagonistic nature of panels that examine Ph.D. scholars
during thesis defenses in Nigerian universities. The “sitting on the firing seat” neologism refers to the
fact that most often, the Ph.D. candidate is viewed as a target which the examiner should, as a matter
of compulsion, “fire” at will, with tough questions and “injunctions”. This however, is not to insinuate
that all examiners are adepts of such questionable methods of assessment.

Ph.D. these defenses in some Nigerian universities are often organized in a way that suggests that the
examiner is ipso facto more knowledgeable than the candidate and can provide better rationalization for
the outcome/findings of the research work which, curiously, happened to have (diligently) been carried
out by the student. It is therefore common that, instead of offering the candidate the opportunity to freely
and constructively present his ideas and arguments, some examiners tend to transform the exercise into
a “magisterial lecture”. In two of such Ph.D. oral examinations that the author attended, the external
examiners did not even give the floor to candidates to discuss their research works. They reduced the
examinations to criticisms and injunctions aimed at the candidates. It is based on this observation that
Balarabe (2009) censures the seniority syndrome among examiners and supervisors working with Nige-
rian universities positing that: “most of our professors are so academically arrogant as if they have the
monopoly of all knowledge. Nothing describes this than the adage ‘an empty vessel makes the loudest
noise’” (para 3).

It goes without saying that such an attitude (the tendency of viewing the postgraduate students or
junior researchers ipso facto as kinds of tabula rasa or inexperienced scholars) is in total contradiction
to the logic stipulating that the author of the research work is (in principle) the most suited person to
present the details and implications of his work. Besides this, the attitude represents a serious threat
to the effective evaluation of research done by Ph.D. and Master scholars, as it tends to downplay any
relevant argumentation that may emanate from junior scholars on the ground that the candidate is likely
a novice or “empty slate” which automatically has to learn from the more experienced — if not omni-
scient — examiner. This, in itself, contradicts the constructivist theory of learning which stipulates that
the student is not a tabula rasa but an entity which can circumstantially generate interesting and well
enunciated knowledge. As argued by Wellington (2010), the myth stipulating that postgraduate students
inherently suffer from knowledge deficit is outdated. This is so as Knowledge has since long, ceased to
be a relatively unproblematic commodity which needs to be passed to students (junior scholars) who are
viewed as lacking this commodity. The act of teaching, supervising or evaluating students, “rather like
filling a car with petrol, is to make good this deficit” (p.9). Therefore, fair models of evaluating research
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in higher education need to take a view of the postgraduate student as being an “active constructor”
rather than a passive recipient.

Criticizing the tendency by examiners and assessors to view postgraduate students (junior research-
ers) as people who ipso facto suffer from knowledge deficit, Olayinka (2014) remarks that many senior
colleagues in the Nigerian academia have fallen into the perception trap which makes many postgraduate
students to rightly or wrongly accuse them of being braggarts who are fond of “boasting” that no student
can score an “A grade” in their examination. Such academically arrogant examiners claim “C is for the
intelligent student, B is for the genius and A is for God” (Olayinka, 2014, p.8). In the same line of thought,
Ekundayo (2014) refers to such questionable methods of perceiving and assessing students as cancers
which persistently erode and weaken the Nigerian university system as a whole. He succinctly notes that:

There are some invidious maggots, which have been ravaging standards in our universities, weakening
performance and “wiping off smiles’ from the faces of students, using a fine phraseology by Tanure
Ojaide in Matters of the Moment. The maggots in question operate in the form of rules and manifests in
certain assessment practices in the universities. Simply stated, there exist in our university system some
unfair questionable and objectionable established scoring methods, invidious assessment and feedback
habits and rules which harm [postgraduate] students and lecturers [supervisors] consistently. (p.11)

The undue credence given to the myth of the superhuman professors and seniors researchers has
sometimes motivated faculties to appoint examiners and supervisors who are not experts in the field of
specialization to which the work under examination is classified. The latter are thus made to perform
in these capacities simply by virtue of their status as senior researchers or professors. This questionable
paradigm stems from the faulty assumption that one simply needs to be a professor or a senior lecturer
to be considered thick enough to supervise or assess research works done by Ph.D. scholars. In one of
the oral examination that this researcher attended, a senior lecturer in English linguistics who had no
proficiency in foreign languages was assigned to assess a Ph.D. work written and presented in the French
language. In another case, a professor still in English linguistics and communication was made to examine
awork done in English-French translation. The exercise turned out to be a veritable fiasco as the examiner
inadvertently showed real signs of knowledge deficit in translation and ironically became the person
who was examined in the process. This finding corroborates Balarabe’s (2009) succinct remark that:

Quite a number of Ph.D. theses are supervised [and examined] by people who do not have any proven
training, research contribution or in-depth knowledge in the area they are supervising. They are su-
pervisors just because they have Ph.D. in that subject! I know a professor in such a situation who has
supervised many Ph.D. students in Topology, Algebra, History of mathematics, and Computer sciences,
all added to his laureates. A good undergraduate student of mathematics should be able to understand
the impossibility of this ridiculous Academic. (para 3)

It must be underlined that what is problematic here is not the fact that a Ph.D. holder or professor is
assigned to assess a junior colleague; but the fact that one’s status as a professor is perceived as a valid
passport which grants him or her the right to venture in domains which are outside his or her “comfort
zones”. It is therefore problematic to believe that professorship alone makes one abreast of the task of
supervising or assessing the research work of a junior colleague who specializes in a different discipline.
As posited by Awuni (2016), research has proven that the myth of superhuman professors and senior
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lecturers has led to bad quality assessment and supervision of Ph.D. or Master students’ research. Studies
show that many academic staff in the universities actually need further training to be able to supervise
and assess graduate students.

Perverted Perceptions About Academic Humility

The seniority syndrome has visibly perverted popular perceptions of academic humility in some Nige-
rian universities. A good number of researchers — particularly junior ones — in these universities tend to
view academic humility as “academic subservience” or “yesmanism” (being a yes man), particularly in
the face of senior academic debaters or opponents. This, again, is usually seen in Ph.D. these defenses
when a candidate is challenged by a professor or another senior member of the examination panel. The
most probable reaction of candidates in such confrontational contexts has often been guided by the
questionable belief that, it is inherently risky and totally contrary to the principle of academic humility
to challenge a professor or senior colleague in matters of research, even if one (the junior researcher) is
sure in his heart to be “on track” and to have a better idea than his senior. Challenging a professor in the
context of an intellectual debate or oral examination is still viewed by many members of the Nigerian
research community as pure arrogance and a lack of respect. It has even been found that such argumenta-
tive attitude by junior scholars is often taken in bad faith by some professors (Adedemeji 2013; Balarabe
2009). It is therefore not uncommon to find Ph.D. scholars who resent contradicting professors and
senior colleagues even when they have better and more plausible ideas. The scenario seems to be worse
particularly in examination conditions where the examiners (senior colleagues) have immense power to
apply more or less subjective parameters to assess the works of Ph.D. and Master students. Agu, Omenyi
and Odinmegwu’s (2015) somehow share corollaries as they argue that, “though various faculties provide
explicit rubric for Ph.D. research work assessment, most supervisors/assessors assess their candidates’
works implicitly. This indicates [the] use of global rather than analytic forms of assessment” (p.565).

For fear of provoking the “raft” or “enmity” of the examiner; and to avoid the latter’s negative assess-
ment of their research works, some Ph.D. candidates often resolve in their hearts to avoid challenging
their supervisors, assessors and examination panels (in dissertation defense) by defending positions that
are contrary to those of the latter. This has been so even when these Ph.D. scholars follow a better logic
than their senior colleagues. Effiong C. (one of our informant who is a former Ph.D. scholars) shares
corollaries as he exposes the risks of contradicting a professor or senior lecturer in the context of an oral
examination. He contends that:

It takes more than boldness to frontally confront a professor and push your idea in the context of a
postgraduate oral examination. Most Nigerian professors believe in bragging and intimidating junior
colleagues in such contexts [...] I experienced it during my Master thesis defense. I faced a panel led
by a professor who, in the course of the examination, repeatedly asked me to discuss how my work
contributes to knowledge and (the mass media) profession. About five times she asked me to discuss
my contribution to knowledge. Each time she interrogated me, I gave the same answer. The professor
interpreted my act (the fact that I gave the same answer each time she asked the question) as arrogance,
over confidence and disrespect for the panel [of assessors]. At a point, she asked me whether I thought
I was more knowledgeable than the panel of examiners. She poured reproaches and turned the whole
exercise to a confrontational and harrowing experience.
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Data collected through informal interviews with postgraduate students reveal that most junior re-
searchers resent “intellectual arm wrestle” with professors even when they are confident of the scientific
soundness of their ideas. Most of them think it is disrespectful even in an intellectual environment to
frontally contradict a senior lecturer or a professor. The tendency to resent “intellectual divergence”
with senior colleagues as a sign of academic humility is very much in line with African traditionalism.
In effect, African traditionalism strongly advocates the observance of a number of core African tradi-
tional values, among which is counted the respect and reverence for elders and authorities. Professors
and senior researchers are symbolically or practically viewed as elders and authorities who, according
to the traditional African social systems, are infinitely wise, knowledgeable and more experienced than
the junior members of the society.

Professors and senior colleagues are thus viewed as entities that must be revered by junior members
of the community whatsoever the context. As reviewed by Hamzat (2013), the traditional society is
structured in such a way that juniors’ right to talk and contribute to any public intellectual debate is
strictly censored and sometimes censured by the elders. As he puts it, the young is generally expected
not to question the objectionable or unobjectionable actions of elders or leaders even when it is clear
that he or she risks to be affected by such actions. If the young person tries to express his displeasure
with any wrong doing and offers advice, his act is likely ignored and he himself is likely to be tagged
with unpleasant names. “Irrespective of how mannered and respectful a young person faulted the wrong
actions of the elder/leaders, such young person would always be accused of rudeness, arrogance and
disrespect”. The traditionalist perspective on senior-junior relationship is equally captured in the popular
maxim which stipulates that “what an old man sees sitting down, a young cannot see even if he climbs on
top of the tallest tree”. A similar scenario is thus observed in research contexts where junior researchers
do not always enjoy the “luxury” of challenging senior colleagues without incurring retribution.

Perverted Attitudes Towards the Intellectual Property

The seniority syndrome has equally caused some lecturers and researcher to have a questionable con-
ception of the intellectual propriety. Under the guise of improving the chances of their works (articles
prepared for publication in refereed journals) to enjoy greater credibility, some junior researchers include
the names of professors and other senior lecturers as co-authors of their works irrespective of the latter’s
(level) of participation in the completion of the research works. By making professors co-authors of their
research papers, some junior researchers hope to technically secure at least two things: (i) the endorsement
of their works by experts and (ii) the eventual publication of these works in reputed journals. This is in
spite of the fact that their act will mean sharing the credits/merits attached to their works with parties
(professors) which may not have taken any serious part in the completion of their research projects. It
could be argued that such an authorship politics is no other thing than “recruiting” fictive co-authors and
endorsers. It visibly follows the popular belief that professors are custodians of knowledge and superhu-
man entities (Fedler, 1994). Their inclusion in any research project has the potential to favorably affect
the rating of the work in question among peers and in the international research community. The act of
including professors as co-authors of research works irrespective of their (level) of participation in the
completion of such works is visibly contrary to the principles of intellectual propriety. In such a process,
the veritable authors (unjustly — though willfully —) lose parts of the credits attached to their innovations
or ideas, to professors or senior colleagues who have not contributed to their efforts.
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CONCLUSION

The seniority syndrome is a form of academic arrogance and should therefore be construed as the
contrary of academic humility. Its prevalence in Nigerian university communities affects research in
multiple ways: it perverts research evaluation exercises such as the assessment of Ph.D. research works;
it negatively affects junior and senior researchers’ perception of academic humility and is at the origin
of ill-conceptions of the intellectual propriety. As has been illustrated in the preceding sections of this
chapter, the seniority syndrome affects the evaluation of research in the sense that it causes academic
credentials rather than facts to be the measure for judging the credibility of research works and ideas.
In line with this, credibility is often ascribed unto an ideas, thesis or theory, not necessarily by virtue of
the robustness of the methodology that framed or drove its enunciation but rather by virtue of the senior-
ity of the researcher who emits it. This enables Nigerian professors and senior lecturers to arguably be
viewed as demi-gods and all-knowing entities even in contexts where their ideas are not scientifically
tenable. The seniority syndrome equally perverts conceptions about academic humility as many view
the act of being academically humble as being subservient as well as killing their intellectual virility for
fear of being perceived as disrespectful.

As highlighted in this chapter, the ill-conceptions of academic humility as academic subservience and
the unconditional respect for senior colleagues are in line with the African traditionalism current. This
current preaches unconditional reverence for the elders. In effect, by according unconditional respect for
their senior colleagues in research, junior colleagues simply replicate the tradition of always respecting
elders and authority (seniors) and avoiding challenging them on matters of general interest. However, it
has been argued in multiple forums that some of the tenets of African traditionalism do not have practi-
cal relevance in a scientific world, a world which in principle is driven by such values as objectivity
and scientific rigor among others. True researchers and scientists are not respecters of persons but of
the truth and robust methodologies liable to generate (new) knowledge and drive human development.

The problems explored in this chapter call for a number of corrective and research-friendly actions
within Nigerian universities. There is need to shape the content of research (methodology) courses taught
in Nigerian university in a way as to integrate activities that will enable a better sensitization of young
researchers on academic humility. Research training programs in Nigerian universities should not only
be geared towards, building the capacity of young researchers in research methodologies but equally
facilitate the “production” of very assertive researchers who will constructively defend their ideas in
all knowledge-sharing forums and this, irrespective of the credentials of their intellectual opponents.

In addition to this, Nigerian universities should elaborate clear rules and regulations that define and
guide doctoral dissertation defenses. A modicum of attention should be given to the establishment of
objective parameters for assessing candidates. Such parameters should be made known to the candidates
prior to their thesis defenses. This will go a long to reduce incidences of intuitive or implicit assessments
of Ph.D. dissertations and will psychologically prepare the candidates by making them less liable to be
intimidated by assessors who appear not animated by academic humility. Universities should equally
adopt serious mechanisms to redress and sanction academic arrogance among researchers and lecturers
working under them. A special attention should be given to cases of manifest arrogance by assessors
and examiners in oral examination situations.
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KEY TERMS AND DEFINITIONS

Academic Humility: A scholarly attitude which consists of avoiding showing off knowledge accu-
mulated and being respectful towards peers whatever their level of education or experience in research.
Academic humility is demonstrated when a researcher has an accurate view of himself; when he recog-
nizes the strength of others (his peers) and he accepts that anybody can, in one way or the other, teach
him something.

African Traditionalism: A socio-philosophical current which celebrates African core cultural values
such as communalism, solidarity and respect for elders and authorities among others. Adepts of the current
preach a return to the old ways, they view the ancestral traditions as the solutions to human development.

Authoritative Sources/References: These are references that are archival, corroborated and sanc-
tioned in nature. By archival we mean sources that are presently accessible by the general public and
which are expected to remain available in future. By corroborate we mean that the information contained
in the sources appears in other reliable works notably magazine journals and research monographs. By
sanctioned we mean that information is from trustworthy sources notably an encyclopedia, a peer re-
viewed journal, a professional society magazine or any other source known for its reliance on thorough
fact-checking procedures.

Intellectual Propriety (IP): Concept used in reference to the creations of the mind which may be
invention, literary and artistic works, symbols, images and names used in commerce as well as designs.
IP systems are established and protected by law through schemes such as copyright laws, trademarks
and patents. They enable creative people and researchers to earn recognition or financial benefits for
their creation, invention or discovery.

Seniority: This term refers to the length of time someone has served in a job or the number of years
one has worked for a specific organization. It can equally be defined as a system used in an industrial rela-
tions context, to designate the status of an employee in relation to other employees of the same workplace.

Seniority Syndrome: A form of academic arrogance which consists in giving undue credence to the
status or credentials (seniority) of a researcher.
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