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ABSTRACT:

In the realm of scientific research, databases play a pivotal role in facilitating the
storage, retrieval, and dissemination of scholarly knowledge. The study delves into the
significance of databases and explores the evolving landscape of research metrics within the
scientific community. The utilization of databases enables researchers to access vast
repositories of information, accelerating the pace of discovery and innovation. The study also
examines the various metrics used to evaluate the impact and significance of research
outputs. Traditional metrics such as citation counts and journal impact factors are contrasted
with alternative metrics like altmetrics, which incorporate diverse sources of data to provide a
more comprehensive assessment of research impact. The study underscores the importance of
databases and research metrics in shaping the trajectory of scientific research and highlights
the ongoing efforts to refine and enhance these tools to meet the evolving needs of the
research community.
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INTRODUCTION:

Growth of science is an ongoing topic in empirical and theoretical studies on science of
science (Bornmann, Haunschild & Mutz, 2021). The exponential growth in science
established by Price has become today a generally accepted thesis which has also been
confirmed by other studies (Tabah, 1999; Bornmann & Mutz, 2015). The growth of scientific
research has generated an overwhelming volume of information, making efficient knowledge
retrieval and evaluation crucial for researchers. Advances in information technology and data
mining techniques have led to the development of significant resources in information
software tools and databases to support scientific research (Callahan, Winnenburg & Shah,
2018). Researchers now have access to vast repositories of information, ranging from
bibliographic databases to genomic sequences. Databases offer researchers unprecedented
access to information. Information technology has revolutionized scientific research by
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enabling researchers to gather massive amounts of data and perform investigations that were
once inconceivable without computers (Hine, 2006). From PubMed to arXiv, these
repositories facilitate literature searches, data mining, and cross-disciplinary collaborations.
Researchers can explore historical trends, identify knowledge gaps, and validate hypotheses
using curated datasets.

The 20th century is often called the century of metric science as metriometrics science
(Newton & Gomathi, 2017). Databases and research metrics have emerged as essential tools
to navigate this information overload and assess the quality and impact of research outputs. In
this era of dynamic information ecosystems, the role of metrics has gained prominence,
providing a systematic approach to assessing the quality of scientific research. Research
evaluation is a detailed analysis of various aspects of a researcher, research institution, or
research group. Its main objective is to identify the strengths and weaknesses in terms of
productivity, visibility, reputation, and impact of scientific researchers and institutions.
Conducting research evaluation is crucial to determine how well these entities are performing
in the field of research (Das, 2015).

DATABASES: GATEWAYS TO KNOWLEDGE

Changes in science are often attributed to technological advancements, even when the
relationship between the two is not straightforward (Galison, 1997). Information is now
recognized as a commodity, and technology drives the market. Information is now recognized
as a commaodity, and technology is driving this market (Hawkins, 1987). Different databases
and systems are emerging, some of which are a combination of databases or have new ways
of presenting information to users (Hawkins, Levy & Montgomery, 1988).

The term ‘database’ might conjure images of complex tables and technical jargon, but at their
core, databases are about accessibility. They democratize information, breaking down
barriers that once kept knowledge siloed within the walls of institutions or the pages of
books. With a few keystrokes, anyone with internet access can tap into databases that house
scholarly articles, market trends, historical records, or even the genetic code of living
organisms (Raza, Rashid Kausar & Paul, 2007). Scientific databases are the gateways to
access the collective intelligence of the scientific community.

Scientific databases serve as comprehensive repositories of scholarly information, including
peer-reviewed articles, conference proceedings, book chapters, and datasets. There are two
primary categories of research databases relevant to scientific research are presented in figure
1. Scientific databases like NKRC, NDLI and Shodh Ganga in India are crucial for sharing
research findings and educational resources that support academics, policy-makers, and
industry professionals by providing the latest scientific insights. Scientific databases have
revolutionized education and research, expanding the boundaries of learning and innovation.
Popular examples include Web of Science, Scopus, PubMed, Google Scholar etc.
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Fig 1: Primary category of research database

Scientific databases play a vital role in scientific research and innovation. These databases
have various functionalities that enable researchers to access and analyze scientific
information, collaborate with others, and disseminate their research outputs. Their various
functionalities are highlighted in Table 1 and Figure 2.

Table 1: Various Functionality of Scientific Database

Functionality Description

* Advanced search by keywords, authors, publication dates, and
subject areas.

* Filter results using Boolean operators.

Search and Retrieval * Browse by subject categories and publication types.

™ Track how publications cite each other.
* Identify relevant prior research and analyze research
development.

Citation Tracking * Monitor the citation impact of your own research.

* Save and organize search results and references.
Bibliographic * Export citations in various formats for reference management
Management software.

* Analyze citation patterns and identify highly cited articles.
Data  Analysis  and[* Visualize citation networks between publications.

Visualization * Track the influence and reach of research outputs.

* Receive notifications about new publications matching your
Alerts research interests.
Interoperability * Link search results to other relevant databases and resources.

Open Access Options  [* Access freely available research publications.
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Fig 2: Functionality of Scientific Database
ROLE OF DATABASES IN SCIENTIFIC RESEARCH

In the realm of scientific research, databases play an indispensable role as they serve as a
centralized repository for a vast amount of data and information. They enable researchers to
access and organize information quickly and efficiently, facilitating various aspects of the
research process, including data analysis, hypothesis testing, and the dissemination of
findings. Without databases, scientific research would be significantly hindered, and the pace
of progress would be slowed down considerably. Breakdown of their key functions:

Data Storage and Organization: Databases provide a structured and efficient way to store
vast amounts of scientific data, encompassing:

e Experimental results: Data collected from lab experiments, simulations, or field
studies.

e Bibliographic information: References to research articles, books, and other
scientific publications.

e Genomic sequences: Genetic data essential for biological research.

e Climate data: Long-term environmental observations used in climate change
research.

Data Sharing and Collaboration: Databases enable researchers to:

e Share data with colleagues, fostering collaboration and accelerating research
progress.
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e Access and analyze data collected by others, promoting reproducibility and building
upon existing knowledge.

e Compare and integrate data from various sources, leading to a more comprehensive
understanding of complex phenomena.

Data Retrieval and Analysis: Databases allow researchers to:
e Search and retrieve specific data based on defined criteria, saving time and effort.
e Utilize search tools and filters to identify relevant information within large datasets.
e Perform statistical analysis on the data to uncover patterns, trends, and relationships.

Promoting Research Transparency and Reproducibility: By making data publicly
available, databases:

e Enhance transparency in research by allowing others to scrutinize and verify the
findings.

e Facilitate the replication of studies, a cornerstone of the scientific method.

e Encourage data reuse in new research projects, maximizing the value of collected
information.

Enabling New Discoveries and Applications: Databases serve as a foundation for:

e Developing new research questions and hypotheses based on trends and patterns
observed in the data.

e Identifying new research areas by exploring the connections and relationships
within diverse datasets.

e Creating data-driven models and simulations to advance scientific understanding
and technological innovation.

RESEARCH METRICS: QUANTIFYING IMPACT

Research metrics are important tools to navigate and measure the impact of scientific
research. They reflect the resonance and relevance of scholarly endeavors within the
scientific landscape. It quantifies research impact and influence, providing researchers with
insights into improving their strategies and identifying emerging trends. The publication and
dissemination of influential research work has been the foundation of scientific discovery
since its inception. Researchers, both new and experienced, are recognized for the quantity
and quality of work they produce and the impact they make on the scientific community
(Shah & Song, 2015).

Research has benefits to society, such as economic gains, improvements to quality of life, and
enhancing human knowledge. Quantifying the impact of scientific research is necessary to
evaluate the returns on investment and the effectiveness of providing societal benefit
(Sutherland et al., 2011). In several countries, research funding bodies are evaluating research
impact, including the UK, US, Netherlands, and Australia (Grant et al., 2010; Lane &
Bertuzzi, 2011). Rising interest in research evaluation has led to a surge in the use of
indicators and metrics, such as citations, article downloads, and journal rankings, in higher
education (Box, 2010; Hicks et al., 2015; Haddow & Hammarfelt, 2018).
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Publication metrics capture research and scholarly activities to demonstrate the productivity
and impact of academic works. Scientific productivity is often measured by the number of
publications authored by a scientist over time, while the impact of a publication is measured
by the number of citations it receives (Sinatra, 2016). In the past, citation was the primary
way to indicate impact, but now, quantitative analyses of publication data can reveal patterns
and relationships. This approach has been described in academic and scientific environments
(Carpenter, Cone & Sarli, 2014). Table 2 reveals various levels/types of metrics

LIMITATIONS AND BIASES OF METRICS:

While research metrics offer valuable insights, it is crucial to acknowledge their limitations
and potential biases. Some key points to consider include:

e Field-specific applicability: Metrics like Impact Factor can be misleading when
comparing across different research fields as citation practices vary significantly
between disciplines.

e Focus on quantity over quality: While citation counts offer a rough estimate of
impact, they do not necessarily reflect the quality or originality of a research
contribution.

e Gaming the system: Certain practices, such as self-citation or citation exchange, can
artificially inflate citation counts, compromising the validity of the metrics.

Databases and Research Metrics: A Two-Way Street

e Databases store data used for metrics: Citation data in databases like Web of
Science feeds metrics like Impact Factor.

e Data quality impacts metrics: Well-maintained databases with accurate data
strengthen research credibility and associated metrics.

e Databases enable new metrics: Altmetrics (social media mentions) and data
citations can be linked to publications in databases.

CHALLENGES:

e Incomplete data can lead to inaccurate metrics.

e Uneven data coverage across fields can skew metrics.
The interplay:

e Databases provide the raw material for metrics.

e Metrics incentivize data sharing in databases, promoting transparency.
Critical Perspectives on Databases and Research Metrics

While databases and research metrics play a vital role in scientific evaluation, several critical
perspectives highlight their limitations:

OVER-RELIANCE ON METRICS:

e Reductionist approach: Metrics often focus solely on quantifiable aspects (citations,
downloads) neglecting the qualitative aspects of research (novelty, methodology,
rigour).
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e Gaming the system: Metrics can incentivize practices like publishing in high-impact
journals regardless of the research quality, potentially hindering scientific integrity.

DATABASE ISSUES:

e Incomplete data: Errors, missing information, and limited coverage in certain
disciplines can lead to inaccurate metrics and misrepresent research impact.

e Unequal representation: Not all research fields are equally well-represented in
databases, potentially biasing metrics towards fields with better coverage.

Focus on Traditional Metrics:

e Limited scope: Traditional metrics like citations primarily reflect the influence within
a specific research community, neglecting broader societal impact and public
engagement.

e Time lag: Citation accumulation takes time, potentially overlooking the early
significance of groundbreaking research.

Alternative Perspectives:

e Focus on Open Science: Promoting data sharing, transparency, and public
accessibility of research findings alongside traditional metrics.

e Qualitative evaluation: Employing peer-review, expert judgment, and analysis of
research content for a more comprehensive understanding of research value.

e Developing new metrics: Exploring alternative metrics like data citations, altmetrics
(social media mentions), and measures of public engagement to capture a broader
picture of research impact.

MOVING FORWARD:

e Multifaceted approach: Combining quantitative and qualitative assessment methods
is crucial for a more holistic evaluation of research.

e Data quality improvement: Ensuring data accuracy and completeness in databases is
essential for reliable metrics.

e Metric development: Continuously exploring and refining research metrics to better
reflect the diverse aspects of research contribution.

DISCUSSION

Scientific research relies on data stored in databases to bolster the count of research metrics
such as citations and altmetrics. These measures provide a quantitative approach to assessing
research outcomes and impact, but focusing solely on them can obscure the qualitative
aspects of research and the lack of information and inconsistent coverage across fields can
further destroy these parameters. A multifaceted approach that combines traditional measures
such as peer review, qualitative analysis, and data synthesis with new measures and measures
of public participation is essential to the analysis thorough analysis. is an important step
towards creating and enhancing a responsible research environment.

Volume-Cl, Issue-9, 2024 (UGC Care Listed Group-1 Journal) 98



Annals of the Bhandarkar Oriental Research Institute
ISSN: 0378-1143

CONCLUSION:

Databases and research metrics are crucial in navigating the vast landscape of scientific
information. However, it is essential to use them critically and with an understanding of their
limitations and potential biases. A more nuanced and multifaceted approach to research
evaluation, incorporating both qualitative and quantitative elements, is necessary to
accurately assess research quality and impact. Additionally, ongoing efforts to develop and
refine research metrics that are more inclusive and field-specific are crucial for ensuring a
fairer and more accurate picture of scientific progress.
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