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The importance of research evaluation for scientific development, resource allocation, and policy development has increased over
the past decade. Researchers have used bibliometrics and scientometrics to measure research performance and gain a better
understanding of knowledge progress. In bibliometrics, scholarly productivity is measured using quantitative measures such as
publication counts, citations, and journal impact. In Scientometrics, advanced techniques, including co-citation analysis, network
mapping, and knowledge visualization, are used to analyze collaboration networks, intellectual links, and the evolution of scientific
fields. This study presents a comparative overview of both approaches, highlighting their conceptual foundations, methodological
differences, and practical applications. It discusses the strengths and limitations of each method and provides guidance for the
selection of suitable tools for research evaluation. Future directions, such as altmetrics, open science practices, and artificial
intelligence, are examined for their potential to improve transparency, inclusiveness, and accuracy in measuring scientific impact.
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Introduction:

Research plays an important role in driving innovation,
economic growth, and societal development. It is
essential for researchers, institutions, and policymakers
to assess the quality, impact, and productivity of their
studies. Scientometrics and bibliometrics are the two
methods commonly used to evaluate research. The
meanings of these terms are often interchangeable;
however, they reflect a variety of analytical
perspectives and methods. Bibliometric analysis is
concerned with the quantitative analysis of scientific
publications. It evaluates factors such as publication
counts, citation counts, and journal impact factors
(Haustein & Lariviere, 2015). Using this approach,
researchers and institutions can easily measure research
productivity, identify influential works, and compare
performance. A few metrics commonly used in the
research community are the H-index, citation counts,
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and Journal Impact Factors (Hasan et al., 2012).
Scientometrics expands on bibliometric analysis by
exploring collaboration networks, knowledge flows,
and the development of scientific fields (Bornmann
2017; Leydesdorff 2001). It is possible to understand
the dynamics of research using techniques such as co-
citation analysis, bibliographic coupling, knowledge
mapping, and altmetrics. Scientometrics supports
decision-making in funding allocation, policy
development, and interdisciplinary collaboration
(Lawson and Soo6s, 2014).

The Science Citation Index, created by Garfield in the
1960s, introduced systematic citation analysis to
bibliometrics in the early 20th century (Wall, 2005;
Baykoucheva, 2015). In response to the growth in
research output, scientometrics has evolved to provide
a more thorough analysis, which includes network
structures, trend detection, and impact analysis

A Peer Reviewed Referred Journal 161



B fmicr

Volume-XIV, Special Issues- ll(c)

OPEN 8ACCESS

(Haustein & Lariviére, 2015; Meho, 2007).
Bibliometrics and scientometrics have many
similarities and differences that beginners must
understand. The bibliometric approach provides
practical and accessible quantitative indicators,
whereas scientometrics provides advanced tools for
assessing collaboration, knowledge evolution, and
emerging trends. Both  approaches provide
complementary frameworks for evaluating research
performance, monitoring development, and guiding
evidence-based decisions in academia and policy
(Buschman & Michalek, 2013). Few studies have
compared their methods, strengths, and limitations
despite bibliometric and scientometric approaches
becoming more popular. A strong evaluation tool is
lacking for researchers and policymakers; however,
this study fills this gap.
Literature Review:
For an understanding of bibliometrics and
scientometrics as well as their methodologies and
applications, the literature on these disciplines provides
a solid foundation. This literature review clarifies
concepts, highlights differences and overlaps, and
illustrates how these approaches contribute to
beginners’ assessment of research results.
1. Historical Development of Bibliometrics and
Scientometrics
Bibliometrics has emerged as a quantitative method
for studying publications, focusing on counting
articles, citations, and journals to evaluate scientific
productivity (Haustein & Lariviere, 2015). A major
contribution to the field has been the development
of citation indices, including the Science Citation
Index (SCI) by Eugene Garfield, which enabled the
systematic evaluation of the impact of research in
the 1960s (Wall, 2005; Baykoucheva, 2015). A new
bibliometric approach was introduced with the H-
Index, which combines the number of publications
with the impact of the publications (Hasan et al.,
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2012). Scientometrics has expanded from
bibliometrics to include network structures,
collaboration patterns, knowledge diffusion, and
policy evaluation (Bornmann, 2017; Leydesdorff,
2001). It addresses the limitations of simple
publication counts and offers insights into research
trends, interdisciplinarity, and co-authorship
networks (Haustein & Lariviére, 2015).

. Conceptual Differences and Overlaps

A bibliometric approach emphasizes quantitative
metrics to evaluate productivity and impact,
including publication counts, citation counts,
journal impact, and H-index (Hasan et al., 2012). In
Scientometrics, qualitative insights are integrated
with quantitative insights to analyze research
networks, knowledge flows, and scientific
dynamics (Buschman & Michalek, 2013;
Leydesdorff, 2001).

. Key Metrics and Indicators

An overview of bibliometric metrics, including
counts of publications, citations, their H-index, and
their impact factors for journals (Haustein &
Lariviere, 2015; Hasan et al., 2012). Scientometric
Metrics include co-citation networks, bibliographic
coupling, altmetrics, collaboration networks,
knowledge mapping, and research trend analysis
(Bornmann 2017; Leydesdorff 2001; Yoganingrum
2004). Researchers and institutions can track the
performance and collaboration of their research as
well as the dissemination of research knowledge
using these metrics.

. Research Collaboration and Networks

Researchers have benefited from scientometrics by
analyzing collaboration based on co-authorship
networks and global research migration studies to
gain deeper insights into collaboration and
knowledge exchange (Halevi & Moed, 2013). It is
not possible to visualize networks in bibliometrics
because it only measures indirect collaboration

A Peer Reviewed Referred Journal 162



B fmicr

Volume-XIV, Special Issues- ll(c)

OPEN 8ACCESS

through joint publications.

5. Policy, Innovation, and Interdisciplinary
Insights
Researchers can use Scientometrics to analyze
trends, interdisciplinarity, and emerging fields to
inform science policy and funding decisions
(Lawson & So6s, 2014). Research ecosystem
dynamics cannot be captured by bibliometrics, but
performance indicators can support these decisions.

6. Knowledge Mapping and Trend Analysis
An important function of knowledge mapping in
scientometrics is to visualize the relationships
between concepts, disciplines, and research fields,
which can be used to analyze trends and plan
strategies (Yoganingrum, 2004). Such mapping
relies on bibliometrics to provide quantitative data
and scientometrics to present these data in a
dynamic, interpretable way. Scientometrics offers
advanced systemic techniques for analyzing
collaboration, trends, and knowledge evolution,
which are particularly useful for beginners.
Bibliometrics offers accessible tools for measuring
research productivity and impacts. Both approaches
are complementary, and the differences between the
two approaches and the applications of each
approach are crucial for effective research

evaluation;  therefore,  understanding their
differences and applications is essential.
Need of the Study:

It is increasingly difficult to assess the productivity,
impact, and knowledge development of scientific
research owing to the increasing complexity and
volume of this research. Bibliometrics and
scientometrics are complementary, but their scopes and
applications  differ.  Bibliometrics  emphasizes
quantitative indicators, including publication counts,
citations, and journal impact, making it suitable for
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measuring individual or institutional performance
(Haustein & Lariviére, 2015; Hasan et al., 2012). In
policy, funding, and innovation decisions, science
metrics provide a broader perspective for analyzing
collaboration networks, knowledge diffusion, and
emerging research trends (Bornmann, 2017;
Leydesdorff, 2001). Beginners should be aware of
these distinctions to choose appropriate metrics,
interpret research impact accurately, plan careers, and
collaborate strategically (Buschman & Michalek,
2013). To fill this gap, comparative analyses of both
approaches were conducted in this study.

1. Objectives of the study:

e To develop knowledge and understanding of
the main strengths and weaknesses of
bibliometrics  and  scientometrics  in
evaluating research performance and scientific
knowledge.

e To increase awareness of how these two
approaches complement each other, beginners
and emerging researchers effectively assess
research and make informed decisions.

2. Research Method:

Bibliometric and scientometric methods were
compared in this study to assess the productivity and
impact of the research. The key techniques analyzed
include Citation Analysis, H-Index, Co-Citation,
Bibliographic Coupling, and Knowledge Mapping,
focusing on their purposes, strengths, and limitations.
A descriptive literature review was conducted. Data
were collected from secondary sources, including
journal articles, books, and various databases, such as
Emerald, Science Direct, LISTA, Google Scholar,
SpringerLink ,  focusing on  methodologies,
applications, or evaluations. In this study, clearly
defined conceptual insights and practical suggestions
were offered to beginners and emerging researchers.
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Comparative Analysis:

A comparison of bibliometrics and scientometrics is presented, highlighting the differences between their purposes,
scopes, and applications. An important part of bibliometrics is the measurement of quantitative data such as publication
and citation counts, which provides an easy way to assess research output. Scientometrics aims to gain deeper insights
into scientific activity by analyzing networks, collaboration, knowledge flows, altmetrics, and policy impacts.
Comparative overviews are provided as below tables.

Table 1: Key Techniques in Bibliometrics vs Scientometrics

Technique Bibliometrics Scientometrics Salient Feature
o Measures impact of | Used with co-citation and | Bibliometrics counts citations;
Citation S o . . X . L )
Analysis individual  papers | bibliographic coupling to map | scientometrics places citations in
and authors networks network context
Balances quantity | Often combined with | Bibliometrics evaluates individual
H-Index and impact  of | altmetrics for wider | output; scientometrics adds social
research output assessment and policy context
Co-Citation Rarelv used Maps intellectual structures | Scientometrics visualizes
Analysis y and research networks knowledge clusters and relationships
- . Bibliometrics uses shared
Bibliographic - L Measures research fronts and , . .
; Limited application . references; scientometrics maps
Coupling topic relatedness . .
dynamic evolution
Knowledge Not typically | Visualizes evolution, trends, | Helps identify emerging areas and
Mapping applied and interdisciplinary links connections
. . Tracks online engagement and | Scientometrics captures immediate
Altmetrics Not applied S ; o
societal impact influence beyond citations

Bibliometrics is an easy method for measuring the output using counts and basic metrics. Using Scientometrics,
networks, knowledge flow, collaborations, and broader impacts can be mapped to gain a deeper understanding. It is
recommended that beginners begin with bibliometrics and gradually explore scientometrics to gain a deeper
understanding of the dynamics of research (Small & Koenig, 1977; Hou & Liu, 2006; Garfield, 2005; Meho, 2007;
Zhao & Strotmann, 2008; Hasan et al., 2012; Kim, 2013; Schreiber, 2013; Barnes, 2015)

Table 2: Applications of Bibliometric vs Scientometric Techniques
Bibliometrics

Salient Feature

Bibliometrics evaluates quantity;
scientometrics assesses quality,
networks, and trends
Scientometrics uncovers hidden
partnerships and global research
networks

Scientometrics informs strategic
funding and policy decisions
Scientometrics identifies

Application Area Scientometrics

Citation counts, H-
Index

Co-citation, bibliographic

Research Evaluation R .
coupling, impact analysis

Network
authorship,
collaborations
Evidence-based evaluation,
innovation monitoring

mapping,  co-

Research ! .
international

Collaboration Limited insights

Research
Development

Policy Basic impact data

Innova‘glon & Trend Citation trends Knowlgdge Mapping. emerging areas faster and with
Analysis altmetrics
broader scope
I I Research erformance, | Bibliometrics rovides
Institutional Publication and . P ! . P
o collaboration, snapshots; scientometrics offers
Assessment citation counts

interdisciplinary evaluation strategic insights
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Beginners can evaluate documents in an easy entry-level manner. Through scientometrics, we can gain a deeper
understanding of the research networks, trends, and policy implications. A comprehensive analysis of research can
only be conducted by applying bibliometric techniques, followed by scientometric methods (Leydesdorff, 2001,
Yoganingrum, 2004; Glaser & Laudel, 2007; Bukvova, 2010; Halevi & Moed, 2013; Barnes, 2015; Haustein &
Lariviere, 2015; Moed & Halevi, 2015;Bornmann, 2017 ).

Table 3: Advantages and Limitations of Bibliometrics vs Scientometrics

Aspect Bibliometrics Scientometrics Salient Feature
Narrow; focuses on L Beginners can start with
R Broad; includes networks, | . 3. . . .
Scope publications and . . . bibliometrics;  scientometrics
o trends, innovation, and policy . .
citations requires advanced skills
Evaluation Quantitative: Quantltatlye qualitative Scientometrics provides richer,
. L collaboration, trends, L
Perspective citations, H-Index - contextual insights
altmetrics
Publication lists, | Citation data, collaboration Bibliometrics  is ~simpler;

scientometrics requires multiple
data sources
Beginners should start with

Data Requirements

citation databases networks, altmetrics, mapping

User-Friendliness Simple, quick C_omp_lex;' FEQUITES | hibliometrics before moving to
visualization tools . -
scientometrics
. . Strong; informs  funding, | Scientometrics supports
Policy & Decision Limited collaboration, and policy | strategic, evidence-based

Making

decisions decisions

Beginners will find bibliometrics a useful and accessible method to evaluate research. Networks, trends, and policies
are all influenced and shaped by scientometrics, a comprehensive field that provides strategic insights. Bibliometric
methods should be used first to build an understanding, and then scientometric methods can be employed for deeper
analyses(Small & Koenig, 1977; Yoganingrum, 2004; Glaser & Laudel, 2007; Meho, 2007; De Bellis, 2009; Bukvova,
2010; Haustein & Lariviére, 2015; Moed & Halevi, 2015; Bornmann, 2017)

Conclusion and Future Directions:
The bibliometric approach offers a beginner-friendly
foundation  through quantitative analysis of

practices for research assessment. It is possible to
improve the accuracy, inclusivity, and strategic
relevance of research evaluations through a combined

publications and citations, whereas scientometrics
provides an in-depth analysis of publications from a
broader perspective. As scientometrics expands to
encompass networks, knowledge mappings, and policy
evaluations, it can provide deeper insight into the
impact of research. Future research should focus on the
integration of altmetrics to assess societal impacts,
along with  Al-based trend analysis and
interdisciplinary approaches. Providing access to these
tools should be a priority for early career researchers
and policymakers to promote equitable and data-driven
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approach that allows researchers and policymakers to

make evidence-based decisions.
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