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Abstract

Consistent advancement in Technology has brought an ever easy
access to information. However, not all information is created equal. In
an academic setting, the critical evaluation of information is crucial to
conduct quality research. Every source of information needs to be
evaluated in term of its credibility to best support the research. In most
cases, some information seems to be more credible than the rest.
However, most of the time, the real challenge is how to judge the
credibility of information. This situation demands consistent revision of
the methods used by the researchers and organization in the production
of information related products and services, and to effectively respond
to complexity and volume. This study aims to develop an integrated
model for evaluating research quality.
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Introduction

Consistent advancement in Technology has brought an ever easy access
to information. However, this easy and free access to information has
complicated the process of selection of information which in turn can
cause confusion or misinformation." Hence this situation demands
consistent revision of the methods used in the production of information
related products and services, and to effectively respond to complexity
and volume.? In the succeeding section a brief literature is presented on
the evaluation of research quality that provided the base for developing
an integrated model for evaluating research quality.

Indicators & Methods for Evaluating Research Quality: A
Literature Review
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Diversity of information sources as indicator of research quality

In academic discourse, one way to check the quality of research work is
to look into the diversity of sources consulted in the research. It is
believed that the principal of sources diversity is tied to quality because
diverse ideas fuel democracy. Bias can occur when researchers tend to
cite particular sources over other source types.® The diversity of sources
is helpful in avoiding the unconscious biases of researchers.* To ensure
diversity and credibility, a researcher must use information from diverse
set of sources to ensure representativeness.” Moreover, the greater the
number of sources used by a researcher in report will more likely present
the issue accurately. In addition, it is assumed that the balance of official
and unofficial sources represents better representation of reality.’
Furthermore, the inclusion of expert sources is also taken as an indicator
of credibility.’

Credibility of information sources as quality indicator

Credibility is one of the main aspects of the evaluation of quality
information® and has been defined using criteria such as believability,
reliability, accuracy and truthfulness, among others.’

The credibility of scientific and academic research information is
an important quality factor’®, and it must be considered in conducting
research at any level.!* There has been an increased attention given to
credibility of sources from as early as Socratic writings.*? However, in
spite of an extensive literature that is available on the discussion of what
constitute information credibility, there is no agreed upon definition.
Depending on the specific context, information credibility can be defined
on three levels:

i). The heuristic level, it concerns with the general rules of
thumb for value judgment of information in diverse
settings;

ii). The interaction level, it refers to the judgment of credibility
based on origin, content, clues and peripheral information;
and

iii). The construct level, which defines credibility, through
criteria such as authenticity, believability and reliability.™

The Use of Bibliometric Indicators to assess Information

The bibliometric is the statistical analysis of sets of scientific
publications that allows the identification of research quality for new
knowledge as well as results in production indicators which help in
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management and decision-making in research.'* “The bibliometric
indicator is a device based on bibliographic information used to measure
and assesses scientific intellectual activity of an individual, country and
so on”.® Furthermore, bibliometrics is truly interdisciplinary research
fields that comprise components from mathematics, engineering, social,
natural and even life sciences, hence extend to all scientific fields.'

The initial stage for bibliographic sources involves identification
of adequate publications for the research. In the second stage, analysis
and sorting of retrieved publications is done. In both of these stages, the
criterion is reliability analysis, which ensures the use of reliable sources
during the search and anticipates the retrieval of quality publications.
Bibliometrics indicators are one of the criteria used to determine
information quality.

Bibliometric studies of scholarly communities use one or more
of three theoretical variables that are: producers, artifacts, and concepts.
Producers are the originators of information at any level of author‘s
research groups, institutions, fields, or countries, other principles and
levels of aggregations, women or men, authors of different ages, and
other geographical units. Artifacts are the information products
themselves; books, journals articles, encyclopedia articles, conference
presentations, and so on, while the third is the Communication concept,
which comprises words, themes, citations, or presentation details."’

The source of bibliometric data is an important consideration for
any study that intends to analyze patterns in research reports. Glanzel
(2003) suggested some unique features that are basic requirements of a
database which would serve as a source of bibliometric data. Gauthier
(1998) quoted Polanco (1995) explained that Bibliometrics serve three
basic functions, that are, description, evaluation and monitoring.
According to Gauthier (1998) bibliometric indicators provide the
scientific productivity of a country. He offered two subdivisions of
bibliometric indicators: descriptive indicators and relational indicators.
The descriptive indicators are used to identify trends in papers, citations
and the citations they contain. Whereas, relational indicators are useful in
identifying interactions and relationships between researchers,
institutions and research fields. In bibliometrics, “the derived measures
or metrics are typically counts of the frequencies with which events of
specified types are observed to occur, which (once expressed as ratios of
the total number of observed events) may be considered as probabilities
of occurrence” (Borgman and Furner, 2002, p.4). These resulted
probability distributions are called bibliometric distributions, which may
form the basis of certain bibliometric laws.'® However, the validity of
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using bibliometric indicators is the awareness of what needs to be
measured and for what purpose. Costa et al. (2012) classification of
bibliometric indicators includes:
» Thematic association that includes citation and reference
analysis.
» Scientific quality, based on peer review that evaluate
publications by content;

Thematic association indicators

Thematic association indicators include citation analysis, reference
analysis and other bibliometric and scientometric techniques. The
classification model® of bibliometric indicators is useful in analyzing a
set of publications within a specific field. There are other models for
classifying bibliometrics indicators,® which complement the results
obtained from and seek to overcome the limitations of bibliometrics such
as altimetry that uses other information to measure the impact of
scholarly research such as Web citations, link analyses, downloads, view
counts, etc. used by social networks.?

Citation analysis, involves examining and analyzing the merit of
the referring documents, that is used in research for supporting
arguments. Citation analysis has been the most frequently used method
of bibliometrics is defined as the examination of the frequency, patterns,
and graphs of citations in articles and books.? It is the analysis of the
citations or references or both which forms the essential part of the
scholarly publication.?® According to Baughman, it is the systematic
enquiry into the structural properties of the literature of the subject.?

Scientific quality indicators

Today, the researchers who want to evaluate the quality of a periodical to
be used in their research need to consult the variety of independent
scientific publication database evaluation online systems made for this
purpose, examples of these systems include Eigenfactor and Google
Scholar that provide access to scientific content. These are considered as
reliability factors.

After analysis of sources and the selection thereof, the researcher
may proceed to the search and discovery of publications in these sources.
With a set of publications identified and selected, the third process or
stage of research begins. This stage involves the critical analysis of the
publication’s contents before including it as a citation and reference
source.
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To evaluate publication attributes, the researcher may use several
criteria that include, publishing, use of norms and standard instruments,
analysis of the citations and reference use by the authors.

Publishing

Well known and prestigious institutes or publishers that are involved in
organizing and publishing academic works are considered as a positive
reliability factor. These institution or publishers apply strict criteria for
publications to adhere to in order to get published. Therefore, such
publications are considered more reliable.

Use of citations and references

Depending upon the subject, researchers often base their work on
previous literature to either refute or confirm their own hypothesis, thus
generate a scientific dialogue for future publications. Moreover, this also
demonstrates that the researchers have studies the previous literature on
the particular theme and would thus avoid repeating the already
completed research in their publication. Therefore, the citation analysis,
i.e. how many and which particular citations are used in a publication
may give a good idea regarding the reliability of the research.

However, there is no clear criteria about the number of citations
that a paper must contain, as the number may vary across the areas and
fields of knowledge for variety of factors neither there is an absolute set
of criteria that assure the quality of the work being cited.” Further,
differences exist in the types of works cited by different academic
groups.”® The researchers have complex motives for citing sources that
add to the complication of analysis related to the quantitative and
gualitative citations that they include to defend their arguments and
interests, convincing the reader and to obtain a prominent position in the
scientific community.?’

In spite of such complexities, there are good reasons to use
citations and references as criteria in a publication that includes
acknowledging the previous literature on the subject; giving credit to the
predecessors; supporting the arguments made by the researchers,
grounding on established concepts and theories; validating research
methods, techniques and tools; sharing findings with peers;
authenticating data and facts; exploring, analyzing or evaluating and
attesting or refuting previous works; and validating results and
conclusions.® When references or citations are used to these ends the
publication are generally accepted as reliable. Further, studies that offer
stronger evidence tend to be more effective than observational studies.”
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In spite of the fact that the reliability of information varies, so as
its suitability for any given research project, however, there is no denial
that the evaluation of information sources is a critical part of a research
process. Moreover, printed sources and the sources available on internet
also vary to great extant in terms of its authority, accuracy, objectivity,
currency, and coverage. The quality of printed materials is managed and
controlled through various standards using a system based on, peer
review, editorial boards and publishing agencies. These and other checks
and balances assures that the printed materials have gone through critical
review and evaluation and less qualitative or poorly drafted materials are
prevented from getting published. This system ensures that the
information is presented in logical manner and best suited to the topic
covered.

Methods for evaluating information sources
As stated earlier that due to the ever easy access to large amounts of
documents, evaluation of information sources has gain a greater
importance where the focus of evaluation in this context is check
whether a given source is being reliable to be used to support a scholarly
argument. Hjorland presented and discussed 12 different approaches to
the evaluation of information sources: (1) the checklist approach; (2)
classical peer review; (3) modified peer review; (4) evaluation based on
examining the coverage of controversial views; (5) evidence-based
evaluation; (6) comparative studies; (7) author credentials; (8) publisher
reputation; (9) journal impact factor; (10) sponsoring: tracing the
influence of economic, political, and ideological interests; (11) book
reviews and book reviewing; and (12) broader criteria.*

However, there are only three approaches that are considered to
be the gold standards in research assessment that are: (1) Peer review (2)
author credentials and (3) publisher reputation.®* In the following, these
three approaches are briefly discussed along-with criticism of each
approach.

Peer Review

Amongst all the peer review is the most commonly used scientific
quality indicators, which is based on the assumption that the academic
worth of a publication should be analyzed objectively by members from
the same community and, ideally, in an anonymous way. In a peer
review process, the member does not work on the review for any
financial benefit, rather they consider it as their allegiance to the
scientific community and their recognition as authority on the subject.*
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The peer review is used in several contexts, that include but not limited
to, the evaluation of a dissertation by the research examining board, the
evaluation of papers submitted to scholarly journals as well as the
evaluation and approval of research projects by donors agencies among
other contexts. The peer review process is the most important indicator
of publications’ reliability because it is evaluated by the filed specialists.
In peer review approach two to three experts from the same field
evaluate the information source. The review is either blind or double
blind. A formal evaluation form may or may not be used but in either
case the evaluations are not made public rather it is shared with authors
only. Peer review approach is regarded as one of the ‘gold standard’ in
academia.

Author credentials

The study of author credentials considered the second gold standards in
research assessment. It does not require the author to have a high
academic degree or association with any academic institution; rather it
take into take in to consideration the author’s expertise in the given field
of the document that is to be evaluated. Author’s credentials can be
examined by, looking up to his/her resume; biographies; and bibliometric
data that include both publications and citations. In principle this criteria
is more or less the same as the criteria used in reviewers’ selection for
peer review. However, critics believe that this is an indirect evaluation.
They contend that contents of the documents are more important than the
credentials of its authors. Reputed authors at times write poor papers,
whereas less known authors sometimes write brilliant papers. Moreover,
critics also contend that scientific breakthroughs are most often made by
‘outsiders’.®

Publisher reputation

Publisher reputation is third gold standards in research evaluation. The
assessment of monographs and grey literature may be done by examining
the reputation of its publishers — prestigious publishers, i.e. University
presses, are considered as an indicator of good quality because most of
them apply a peer review process — whereas research journals are
evaluated mainly by its impact factors.

Theoretical Framework

Considering the large amount of literature available and discussed briefly
in the previous section on the indicators and methods for evaluation of
information quality, the following theoretical framework could be very
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useful to towards developing an integrated model for evaluating research
quality.

Epistemic culture and knowledge

Since the beginning of the 21st century, it is has been argued by many
that the era of modernity and industrial economy along with nation state
societies; has gone through transformations and the new system has been
emerged based on post-industrial society, post-modernity, information
society, globalisation and knowledge society.** Whereas, almost all agree
that knowledge and information are crucial to this transformation.

The concepts of epistemic culture and knowledge culture belong
to this transformation. Knowledge is increasingly acknowledged as the
major source of the today’s economy. The significance of knowledge is
evident from that fact it has become the major source of productivity in
the current wave of the economic revolution, surpassing the traditional
factors of labour and capital.*

In this new wave of development, “epistemic culture” may
possibly be one of the most useful theoretical frameworks to a have deep
insights on the production of knowledge in the social sciences
specifically. The concept of “epistemic culture” introduced by Cetina®
are the cultures of knowledge settings, that are changing and expanding
rapidly since more and more expert knowledge is produced outside of
university settings.*” The concept promotes comparative research having
multi-levels, whereas emphasizing diversity within and across different
institutional settings.®

“The concept of epistemic culture is meant to cover internal processes

of knowledge creation, referring to “those sets of practices,

arrangements and mechanisms bound together by necessity, affinity
and historical coincidence which, in a given area of professional
expertise, make up how we know what we know”.*

In other words, epistemic cultures are the cultures of producing and
affirming knowledge. Hence, the concept of epistemic knowledge is very
helpful to get the insights of trends and practices of citations types and
patterns in the research production of an organization. As discussed
earlier, the use of diverse sources of information could be considered as
an indicator of research quality. This could be further, strengthen by
looking into the credibility of each information sources — as another
indicator research quality.
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Aristotle’s Ethos (Credibility of sources)

It is to be underscored that the concept of credibility has its roots in
ancient times. Greek philosopher, Aristotle advanced the term ethos®, a
Greek expression for source credibility.* Ethos is more concerned about
the appearance of the character rather than its “real” characteristics.
Describing the concept of Ethos, Aristotle contends that logos mainly
deal with statistical properties of the documents, i.e. references
comparison, analogies and the use of metaphors to authenticate the
argument of the speaker. The real question to ask when dealing with
ethos ““is the source credible” or stricter understanding of ethos would be
to ask question “does the source appears to be credible?”

Figure 1: Aristotle Rhetorical Model

LOGOS

Logic/reason/proof

Main technics:

- Structure of the speech (opening/body/conclusion)
References to studies, statistics, case studies...

- Comparisons, analogies, and metaphors.

Credibility/trust Emotions/Values
Main technics: Main technics:
Personal branding - Stories
Confidence in delivery - Inspirational quotes
Cites credible sources - vivid language

Source:https://unionacademy.instructure.com/courses/1386/pages/rhetoric-ethos-pathos-
and-logos
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Aristotle’s Rhetorical Model is equally relevant today as it provide the
theoretical framework to evaluate the information sources in terms of its
credibility. It should be underlined that not all information is created
equal. In an academic setting, the critical evaluation of information is
crucial to conduct quality research. Every source of information needs to
be evaluated in term of its credibility to best support the research. In
most cases, some information seems to be more credible than the rest.
However, most of the time, the real challenge is how to judge the
credibility of information.*” Where credibility is the judgments made by
a researcher concerning the credibility of the authority of sources® as
well as the reputation of institutions that produced it.**

An Integrated Approach for Evaluating Research Quality

The quest for facts and its impartial reporting are very crucial in
conducting scientific research. As stated earlier, the validity and quality
of research output greatly depends on the diversity and credibility of the
information sources consulted in reporting the data as an evidence to
back up their findings and is not only a matter of individual integrity, but
also very vital for safeguarding the academic credibility that builds up
the trust of public in the research venture.

As evident from the above literature, citation data could serve as
an objective and quantitative indicator for evaluating research
performance.”® For this purpose, a Two-Pronged multimethod
bibliometrics approach that is, diversity of information source type and
credible information sources is adopted to better inform evaluation.
Bibliometric analysis offers “top-down” review in gathering the
objective information such as, type of sources that considered an
indicator of research quality. Moreover, diversity of sources as a quality
indicator could be further strengthened by using criteria such as
credibility of information sources. The procedure involves the
guantification of the type of sources and number of credible sources.
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Figure 2: Conceptual Framework

Epi ic Cultures/Knowledg:

(How do we know what we know —
Sources of Knowledge Creation)

Diversity of Information Sources
mainly through pattern of citations

(i.e. Primary or secondary data Official
and non- official sources, Type of
QUAN secondary sources, i.e. Books,
Journals, Newspapers etc.)

Bibilomatrics indicators and

analysis / Research Quality

QUAN

Credibility of Information Sources

(i.e. Peer or Non peer-reviewed
sources, Publisher reputation,
Author’s credentials,)

Aristotelian Ethos

(Credibility of the Sources)

Methods and Analysis
A simultaneous multimethod design type using two quantitative methods
with equal emphasis, QUAN+QUAN*® is adopted which seeks to
elaborate on or expand the findings of one method with another method.
Collection of data using this model is obtained from referenced research
reports. The features of acquired bibliometric data are:

i). Full coverage: all and only Referenced reports are recorded,;

ii). Type of references: all type of publications cited in reports are
indicated;

iii). Credibility of sources: In term of peer-reviewed, publisher
reputation and author’s credentials are quantified that allow
analyses of diversity and credibility of each information sources
consulted as source of bibliographical references.

In the first method, the level of diversity is measured by quantity the
number of type of sources whereas, using the second method, number of
credible sources based on the criteria defined in the above model were
identified and quantified to further elaborate and strengthened the
findings of the first method.

The Dialogue 363 Volume X111 Number 4



Evaluating Research... Mahmood & Ayub

Together with each document their references are processed.
Redefining references as sources make it possible to analyze citation
patterns and the construct the citation credibility indicators.

The information are compiled, recorded, tabulated and analyzed
in order to reach a bibliometric conclusion through observations and
measurement. Software such as, Microsoft Excel could be used to
manage the data. During cited sources collection process, duplicate data
are frequently encountered and needs to be diligently sorted to make sure
what is intended to be counted.

Analysis of data is carried out through descriptive methods using
a bibliometric approach. The collected data is exported to Microsoft
Excel or SPSS and arranged according to various fields to allow for
proper sorting. A proper arrangement and organization of data in various
fields in the spreadsheet facilitate the appropriate utilization of statistical
functions such as Percentages and Means. Analysis is drawn to assess the
sources identity, their diversity patterns and credibility of each source
cited in the reports. The analysis of each variable returned values and
results that are presented in form of tables and depicted in charts and
graphs.

For results pertaining to the diversity in cited references, the
references are divided into predefined type of information sources. That
may include but not limited to the most common type such as: i).
Journals ii). Books & Monographs iii). Conference papers iv).
Newspapers & Magazines, v). Websites vi). Official sources vii).
Primary sources and viii). Reports & Thesis.

Descriptive tables and figures are used to indicate types of
referenced sources and number of citations referenced. The results are
illustrated descriptively in tables and graph.

Using the following model, the indicators are extracted and
recorded against the predefined fields. A Bibilomatrics methods and
analysis is used to know the diversity level of a single publication or total
output of research production using the using the following equation;

Diversity; = Number of type of cited work / Total number of

source type defined

Whereas, the mean diversity level in case of multiple documents is
calculated using the following equation:
Diversity,, = Diversity; . Diversity, _ Diversity, / Total number
of research documents
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Further, to evaluate the credibility of each referenced source the
parameters such as, of peer or non-peer reviewed, publisher reputation
and author credentials of sources of information is applied to quantify the
number of credible sources.

To find out the credibility level of a research document the
following equation is used:

Credibility; = Number of credible sources/ Total number of

citations * 100

Further, the mean credibility level in case of multiple documents is
determined by the following equation:
Credibilityy, - Credibility; . Credibility, . Credibility, / Total
number of documents

Conclusion

This study offered an integrated approach by introducing indicators that
is, diversity and credibility, towards evaluation of research quality that
could serve to evaluate a research quality and total output of research
production of an organization involved in research. Further, the model
presented in this study is equally applicable to evaluate research quality
in cases where no citation index or database is readily available for
measuring their impact. The model could be very useful in providing
some useful insights for academic as well as policy formulation and
recommendation bodies in comprehending the effect of epistemic
cultures that include their organizational structures, operational practices,
ideological orientation and political affiliation on research quality by
identifying the citation pattern and research strength of policy research
organization and thus enabling policy maker to make informed and better
judgments.
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