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Abstract

This paper explores the transformative role of ChatGPT in enhancing bibliometric
research methodologies across various stages of academic study. It discusses the
application of ChatGPT in bibliometric studies across five core research stages:
preparation and consultation, data processing, data analysis, results interpretation,
and scientific writing. Highlighting ChatGPT's versatility, the paper showcases its
utility in streamlining data handling, enhancing analytical depth, and facilitating
scholarly communication. With capabilities ranging from querying external APIs to
customising responses for specific research needs, ChatGPT may aid the efficiency
and efficacy of bibliometric research. Ethical considerations are also discussed,
advocating for the integration of ChatGPT to uphold high ethical standards and
improve research integrity.
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1. INTRODUCTION
1.1. Features and functionalities of ChatGPT for research

ChatGPT is a generative text system that leverages machine learning to produce text that
closely mimics human writing. The current versions, 3.5 and 4, each offer capabilities for a
wide range of potential applications. Interaction with ChatGPT is primarily through one or
more user prompts, enabling tailored responses to queries. ChatGPT 4 can also analyse multiple
file types, including images, Excel spreadsheets, and PDF documents, enriching its interaction
capabilities. In addition to these functionalities, ChatGPT can query external APIs and establish
connections with third-party services, offering integration with external data and tools.

ChatGPT users have various options to tailor their own GPT bots for specific tasks or
knowledge bases, including flexible API access to integrate ChatGPT into precise analysis
processes and workflows. Beyond these capabilities, ChatGPT incorporates ethical safeguards,
such as mechanisms to prevent the generation of harmful content. Its theoretical potential for
facilitating academic writing, data analysis, and even conducting complex research activities
suggests that it may play a role in advancing academic research.

1.2. Previous discussions of the potential of ChatGPT for research

The potential of ChatGPT for research has been discussed by UNESCO, suggesting that it can
help the processes of design, data collection, data analysis, and the subsequent publication stage
(United Nations Educational, Scientific and Cultural Organization, 2023). Discussions
centering on various health fields have also tended to emphasise the potential of ChatGPT. For
example, a review of biomedical studies about ChatGPT found that its benefits were mentioned
in 51 of the 60 studies analysed (85%), and these included: (1) improvements in scientific
writing (see also: Graf & Bernardi, 2023) and an increase in the equity and versatility of
research; (2) the efficient analysis of datasets, code generation, and literature reviews (Sallam,
2023). Additionally, various experiments have been conducted, simulating patient populations
in biomedical data and testing its effectiveness in drafting papers. (Macdonald et al., 2023).
These uses have led to discussions about co-authorship with ChatGPT in scientific articles
(Stokel-Walker, 2023).

Generative Al also raises ethical and copyright issues, such as who owns the rights to the
generated text since it is partly derived from the uncredited authors of the texts use to train the
models (Lund et al., 2023). In addition, it can be difficult to detect ChatGPT-authored text
within academic papers, which is a problem for journals and conferences that ban it (Guillaume
Cabanac (here and elsewhere) [@gcabanac], 2024b, Guillaume Cabanac (here and elsewhere)
[@gcabanac], 2024a). In this regard, to avoid plagiarism, it has been proposed that the detection
of ChatGPT and similar technologies should be integrated into academic platforms to catch
plagiarism and safeguard the rights of researchers and writers (Qasem, 2023)

The increased use of generative Al may also cause a decrease in critical thinking and
challenges with effectively evaluating the generated text (Rahman & Watanobe, 2023),
including the detection of hallucinations. This problem might be reduced or exacerbated by
custom GPTs, such as the Dimensions GPT for scientific information search.

1.3. Objectives

The objective of this paper is to discuss potential applications of ChatGPT for bibliometric
studies, both articles or reports. These have been split into five core task blocks: preparation
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92  and consultation, data processing, data analysis, results interpretation, and writing. Each block
93 includes a series of tasks (Table 1). This paper will elaborate on each block and present
94  examples to demonstrate potential ChatGPT applications.

95

96 Table 1. Tasks where ChatGPT could be used in bibliometrics.

Project stage

Detailed activities

Preparation and consultation
Establishing bibliometric goals and
consulting relevant literature

Review of manifestos and ethical and methodological guidelines.

Design and preparation of contextualised case studies.

Data processing
Retrieving, cleaning, and combining
bibliometric data for accurate
analysis

Identification and selection of relevant data sources.

Extraction and downloading of data from multiple sources.

Data cleaning, transformation, and normalisation.

Guidance on database structuring.

Data capture through APIs and process automation.

Documentation and metadata description of datasets.

Data analysis
Analysing bibliometric data to
identify trends and patterns

Conducting descriptive and exploratory data analysis.

Application of advanced statistical techniques.

Development of data visualizations for interpretation.

Calculation of bibliometric indicators and impact metrics.

Consultation on the selection and application of indicators.

Implementation of Topic Modeling and content analysis.

Results interpretation
Interpreting data to understand
bibliometric impacts and
relationships

Critical interpretation of the obtained results.

Validation of results through statistical methods.

Writing
Drafting the report summarising
bibliometric findings and conclusions

Critical review and editing of scientific texts.

Writing of reports, articles, and presentations.

Making recommendations based on the bibliometric results, if applicable.

Summarising the limitations of the bibliometric approach used.

Translation of scientific documents into multiple languages.
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100 2. APPLICATIONS AND EXAMPLES
101  2.1. Preparation and consultation
102 Table 2 highlights three ways in which ChatGPT could help in the preparatory phases of
103 bibliometric analyses.
104
105 Table 2. Utilising ChatGPT in preparation and consultation: tasks, descriptions, and real-case scenarios.
Task Description Example
. . Assists in analysing
Review of ethical and summarising key ~ ChatGPT facilitates the examination and summary of the DORA
and points from relevant declaration and COAR recommendations, enabling researchers
methodological documents to ensure to integrate these considerations into their publication strategies
guidelines adherenc; to best and repository selections.
practices.
Design and Provides support in ChatGPT assists in designing a methodology for evaluating 50
. structuring and drafting gning £y £
preparation of : scientists in accordance with evaluative principles, detailing the
. case studies that reflect o . .
contextualised case specific rescarch steps such as criteria selection, data collection methods, and
studies P contexts analysis techniques for objective assessment.
106
107  To give a practical example, we used ChatGPT in the initial consultation phase of a bibliometric
108  study into the impact of open access policies (Figure 1) and then asked for help with the
109  recommended software (Figure 2). Whilst the first example output might be plausible to a non-
110 expert, the recommended strategy is too general to be valid and recommends the widely
111 discredited h-index. Similarly, whilst the second output seems helpful, it would be risky to rely
112 on it rather than the official software documentation in case ChatGPT has guessed incorrectly.
113
114 Figure 1. In the following example, a prompt is shown requesting guidance for a bibliometric study, and the
115 output is displayed in table format.

1 Suggested prompt to receive a bibliometric study
suggestion in a specific format

I need a table that summarizes the methodology and
peer review process for a bibliometric analysis project,
including evaluation criteria with specified weights, data

collection methods mentioning specific databases and
metrics, detailed analysis techniques identifying the
software used, and a structured peer review process with
defined steps and their importance. Please ensure the
table provides a clear and comprehensive overview
suitable for academic and research purposes.

~>

2 Table generated by ChatGPT outlining the various
elements of the study

Section Details
Evaluation 1. Publication Output (30%): Number of peer-reviewed articles. 2. Citation Impact (40%):
Criteria Citations and h-index. 3. Collaboration Networks (20%): Strength and diversity of co-
authorships. 4. Policy Contributions (10%): Influence on policy-making documents.
Data Utilizing Scopus for breadth of academic journals and Web of Science for robust citation
Collection data. Metrics include publication counts, citation numbers, and h-index. Data extraction
Methods facilitated through APl access when available, ensuring the most current and
comprehensive dataset.
Analysis 1. Citation Analysis: Using VOSviewer for citation mapping and impact assessment. 2.
Techniques Social Network Analysis: Employing Gephi for visualizing collaboration networks,
identifying key nodes and clusters. 3. Content Analysis for Policy Contril
Applying NVivo to qualitatively assess the inclusion of scientific work in policy
documents.
Importance of 1. Indicator Verification (30%): Peer consultation for validating bibliometric indicators. 2.
Peer Review Report Analysis (40%): In-depth review by subject matter experts to ensure accuracy. 3.

Candidate Scoring (30%): Objective scoring by peers, based on detailed reports and

adherence to evaluation criteria.
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Figure 2. Ask ChatGPT with a VOSviewer image to define the indicators and help us understand them.

File || ltems ] Analysis‘

Normalization

Method: [Association... V|

No normalization

Layout | Agsociation strength

Attract

Fractionalization

LinLog/modularity

@ Use default values

| Advanced Parameters... ‘

Update Layout

1 In this instance, you were working with the VOSviewer software, and |
want to know specific details about the functionalities and concrete indicators
from the menu, particularly regarding normalisation aspects. I'm asking
ChatGPT to describe them for me, and I'm attaching a small screenshot of

the menu in the prompt.

Can you help me understand this menu from the VOSviewer
software, especially the normalization methods it includes?
Could you briefly summarize them for me?

2 In the response, we see how
ChatGPT can identify the
different indicators included in
the menu image and enlighten
us on their use.

In the VOSviewer software, normalisation is a critical feature for adjusting raw data to
account for size-related differences among items, making comparisons more meaningful. The
normalisation methods included in the menu are likely as follows:

e  No normalisation: This option means that the raw data will be used without any
adjustments. It's a straightforward approach that may be suitable when all items
are of similar size or when size differences are not expected to distort the
analysis.

e  Association strength: This normalisation method adjusts the data based on the
strength of the association between items. It's often used in co-citation or co-
authorship analysis, where it's important to understand how strongly items (such

O s sttt st st st st s as documents, authors, or journals) are related, relative to the overall network
ottt ooy o structure.
Noormalzation:Tisopion means that e ra datavillb ued wthout any adusments. s o  Fractionalization: This method typically divides the count for each instance by
g e srectemier sz see ‘* the number of all instances that share a characteristic. It's used, for instance, in
o e e e et ot e o s collaboration networks, where a publication co-authored by multiple authors may
TP o ST oSOl e e s decuments s oo e . ’ have its 'weight' divided equally among them to avoid over-representation of
Fractionalization: This method typically civides the count for each instance by the number of all collaborative works.
S e  LinLog/modularity: This might refer to a specific combination of linear and
Entolmotun et e s o oot rd g * logarithmic normalisation or to a modularity-based approach often used in
e s et sttt g sty e community detection within networks. It helps to fine-tune the visualisation by
N AN TGN e srengh of cstrs i he it focusing on the modularity of the network, which can highlight the strength of
e clusters within the data.

These normalisation methods help users perform bibliometric analysis by adjusting data to
reveal underlying patterns that raw counts might obscure. The choice of method will depend
on the research question and the characteristics of the dataset.
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2.2. Data processing

ChatGPT may help with at least six data processing tasks (Table 3). All of these are sensitive
actions in the sense that errors could invalidate a study and so expert oversight would be needed
to check the results. To help with this, ChatGPT might be prompted for explicit reasons for its
choices or supporting information (Figure 3). It is not clear whether the ChatGPT outputs
would tend to be a helpful timesaver or a problematic distraction for these tasks.

Table 3. Utilising ChatGPT in bibliometric data processing: tasks, descriptions, and real-case scenarios.

Task

Description

Example

Identification and
selection of
relevant data
sources

Suggests databases,
journals, and platforms
for data collection.

Asking ChatGPT to identify the most appropriate database for a
study on social sciences in Spanish might lead to the suggestion
of Scopus or Web of Science due to their extensive coverage
and language support.

Extraction and
downloading of
data from multiple
sources

Automates the process
of retrieving data from
identified sources.

Using ChatGPT to automate the extraction of data from PubMed
and arXiv for a review on neurodegenerative diseases.

Data cleaning,
transformation,
and normalisation

Refines raw data into a
usable format,
addressing
inconsistencies and
preparing for analysis.

ChatGPT could assist in scripting for data cleaning routines,
such as standardising author names and affiliations from
different citation styles.

Guidance on

Advice on organising
data in a structured

ChatGPT offers insights on how to structure a relational

database . database for storing bibliometric data, emphasising the

; manner conducive to relationships between authors, publications, and citations
structuring analysis. p »P , -
Data capture U i

ses APIs for efficient S . .
through APIs and data retrieval and ChatGPT auds in creating scr1pt§ to query the 'Crossref API for
. real-time citation data, enhancing the dataset's currency and

process employs automation for accurac
automation repetitive tasks. Y
Documentation Creating detailed ChatGPT helps draft comprehensive documentation for a
and metadata records about the dataset, outlining its scope, methodology, and potential
description of dataset, ensuring clarity limitations, ensuring future researchers can understand and
datasets and reusability. utilise the data effectively.
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Figure 3. Example of assistance for choosing a bibliographic database and comparison.

PubMed and PubMed Central (PMC):

* Overview: Operated by the U.S. National Institutes of Health, PubMed is a free search engine
accessing primarily the MEDLINE database of references and abstracts on life sciences and
biomedical topics. PubMed Central (PMC) is a free full-text archive of biomedical and life
sciences journal literature.

* Features for Bibliometric Analysis:

* Differentiation of Study Types: PubMed allows for advanced search options that can help
differentiate between study types. The Medical Subject Headings (MeSH) database within
PubMed can be used to filter literature based on study types such as clinical trials,
observational studies, systematic reviews, etc.

* Citation Data: While PubMed itself primarily focuses on abstracts and references, it
provides links to full texts in PubMed Central and other sites. PubMed also integrates with
the NIH's iCite tool, which offers bibliometric analysis on PubMed articles, including
citation data and metrics such as the Relative Citation Ratio (RCR).

Web of Science:

* Overview: A comprehensive research platform that provides access to multiple databases
that are relevant to the scientific and medical community. It covers a wide range of disciplines
and allows for citation tracking and analysis.

* Features for Bibliometric Analysis:

* Differentiation of Study Types: The Web of Science Core Collection offers robust filtering
options, including document types such as articles, reviews, proceedings, and more. This
can be helpful in differentiating between various types of studies.

* Citation Data: It is known for its citation tracking and analysis features, offering detailed
citation data for each article. This makes it particularly useful for bibliometric analyses, as it

allows researchers to track the impact of specific articles, authors, or journals over time.

RESPONSE 1 PROMPT 1

In this prompt, we define an analysis scenario
with specific typologies, areas, and functions

to obtain the best possible recommendation.

£y

| am conducting a bibliometric analysis of the impact of
COVID-19 literature. Which bibliographic database can |
use that allows differentiation between various types of
medicine (clinical studies, observational studies, etc.)

and includes citation data?

PROMPT 2 RESPONSE 2

As 1t returns two to()ls , We ask for a Slmple Criterion  PubMed/PubMed Central (PMC) Web of Science
. Coverage  Specialized in life sciences and Broad, covering a variety of scientific
COI | lparatlve table to be generated, biomedicine. disciplines including life sciences, social
sciences, physical sciences, and more.
Types of Uses Medical Subject Headings (MeSH) to Offers robust filtering options, including
Studies filter study types (clinical trials, document types like articles, reviews,
observational studies, systematic reviews,  proceedings, which can help in differentiating
ete.) between various types of studies.
Citation Integrates with NIH's iCite for bibliometric Known for its citation tracking and analysis
Make a comparison of the two databases using a Data analysis on PubMed articles, providing features, providing detailed citation data for
citation data and metrics such as the each article.
0 table. O b
Relative Citation Ratio (RCR).
Access Free access to abstracts and full texts Subscription-based, usually accessible
through PubMed and PMC. through institutional affiliations.
Best focusing ively on life requiring citation
Suited sciences and biomedical literature. analysis and tracking the impact of research
For across various fields.

ChatGPT may be particularly useful for programming tasks if the bibliometrician is not an
experienced programmer. This might include constructing API queries. Figure 4 provides an
example where ChatGPT constructs a Python program to normalise author names as part of the
data preparation phase. The script employed regular expressions to identify and standardise
common variations in author names (e.g., "J. Doe" vs. "John Doe") and affiliations (e.g., "Univ.
of Example" vs. "University of Example"). It also included a function to match and merge
records that, after processing, were identified as belonging to the same individual or institution,
despite the initial discrepancies in how their names were presented. The application of this
script significantly improved the quality of the dataset, enabling more accurate analyses of
publication patterns, collaborations, and institutional affiliations within the field of study. An
competent Python coder should be able to check that the code works, saving considerable time
in comparison to identifying the appropriate functions to write the code themselves (Figure 4).



172
173

174

175
176
177
178
179
180

181

182

Work in progress

ChatGPT for Bibliometrics: A comprehensive corpus of applications

Figure 4. Example of a prompt in ChatGPT to request a Python routine that allows for the

normalisation of author names and institutions in a dataset.

“g Ta

B sample_bibliometric_data.xlsx

Given a dataset of bibliometric data extracted from various academic databases, the author
names and their affiliations are recorded in multiple citation styles, leading to inconsistencies and
duplicates. Please provide a Python script to standardize the author names and affiliations,
ensuring each name and affiliation is uniformly formatted across the dataset. The script should
identify common variations and consolidate them into a single, standardized format for each
unique author and their affiliation.

ChatGPT

The uploaded dataset contains columns for "Author”, "Affiliation”, and "Paper Title", with variations in
the formatting of author names and affiliations. Let's proceed to create a Python script to standardize
these fields:

python

pandas pd
df = pd.read_excel(

(name) :

.join(part.capitalize() part name .replace( s ).split())

(affil°10n) :

Similarly to the above example, Figure 5, on the other hand, showcases ChatGPT's ability to
show how to construct a specific format of API query, with an explanation that can be checked.
This can save the programmer the time to look up all the components of the query in the API

documentation.

Figure 5. Example of a prompt for constructing a query to the Crossref APIL

You

| want to query the Crossref API to retrieve all the papers published by Nature (ISSN: 1476-4687)
between 2020 and 2023

ChatGPT

To query the Crossref API for all papers published by Nature with the ISSN 1476-4687 between 2020
and 2023, you can use the Crossref REST API. The APl endpoint for querying works is
“https://api.crossref.org/works . You can filter results by journal ISSN and publication year.
However, since | can't directly access external APlIs or the internet, I'll guide you on how to make this

query yourself.
Here's a breakdown of how you can construct your query URL:

Base URL for works: “https://api.crossref.org/works"

Filter by ISSN: You can filter the results to include only works published by Nature by using the query
parameter "filter=issn:1476-4687 .

Filter by date range: To get works published between 2020 and 2023, add another filter to the query
like this: “from-pub-date:2020-01-01,until-pub-date:2023-12-31".

Combine the filters: Filters are combined by using a comma.

Putting it all together, your query URL will look like this:

) Copy code

//api.crossref.org/works?filter=issn:
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2.3. Data analysis

ChatGPT could be used to analyse data (e.g., uploaded in a spreadsheet), suggest a data analysis
strategy or write code for a particular analysis (Table 4). Relying on ChatGPT to process the
data is particularly problematic because the researcher then no longer has the oversight to check
that the processing steps are correct. Since bibliometric processing often has many steps and

some require expert input, relying on ChatGPT’s guesses is problematic.

Table 4. Using ChatGPT in data analysis: tasks, descriptions, and real-case scenarios.

Task

Description

Example

Conducting
descriptive and
exploratory data
analysis

Involves summarising
the main characteristics
of a dataset to uncover
patterns or anomalies.

ChatGPT aids in scripting preliminary data analyses, guiding
researchers through the process of identifying trends within
their bibliometric data.

Application of

Utilises complex

advanced statistical methods to ChatGPT suggests appropriate statlst%cal methods for cpmplex
tical interpret data and draw datasets, such as regression analysis or factor analysis, to
StaZS tfca rpconclusions uncover deeper insights in bibliometric studies.
techniques :
Creates visual
Development of representations of data ChatGPT assists in selecting the most effective data

data visualisations
for interpretation

to facilitate
understanding and
communication of
findings.

visualisation tools and techniques for showcasing bibliometric
findings, such as network graphs or heatmaps.

Calculation of
bibliometric

indicators and
impact metrics

Computes measures to
assess the impact and
quality of research
outputs.

ChatGPT helps outline the steps for calculating key bibliometric
indicators like the impact factor, ensuring accurate assessment
of research impact.

Consultation on
the selection and
application of
indicators

Advises on the most
suitable metrics for
specific research
evaluation needs.

ChatGPT provides insights on the pros and cons of various
bibliometric indicators, helping researchers choose the most
relevant metrics for their analysis.

Implementation of  gmploys algorithms to

Topic Modeling
and content
analysis

discover the thematic
structure of a large
corpus of text.

ChatGPT guides the setup and interpretation of Topic Modeling,
facilitating the exploration of predominant themes in scholarly
publications.

To illustrate descriptive and exploratory data analysis, we provided ChatGPT with a tabulated
file with bibliographic records (Figure 6). The GPT Data Analyst is an Al-driven feature,
equipped to handle, interpret, and provide insights from datasets by executing various statistical
analyses, identifying trends, generating visualisations, and summarising key findings.
Furthermore, Figure 7 illustrates the ability of ChatGPT to create visualisations directly from
data files, such as those downloaded from the Journal Citation Reports (JCR), but there is no
guarantee that the visualisations are correct and do not contain hallucinations.
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Figure 6. Example of an exploratory analysis of an author's file downloaded from Web of Science and analysed
with the GPT "Data Analyst".

1 The image displays a specialized GPT
model designed by OpenAl specifically for
data analysis. We can see that a file
containing Henk Moed's references has been
attached. The prompt instructs the model to
carry out some basic calculations. Although
the tasks set out here are fundamental, the
GPT Data Analyst has the capability to
perform much more complex analyses.

Data Analyst

@

Drop in any files and | can help analyze and visualize your data.

@ HENK MOED References.txt

| have provided a tab file with Henk " s references. Conduct an exploratory data analysis to

summarize main bibliometric indicators such as citation counts, number of articles,

distribution by document types, key publishing journals, and trends over the years. Also | need
@ basis descriptive statistical indicators, I'm looking for a global vision of the dataset to identify.

2 [n the following image, we see the response provided, which
promptly delivers an overarching view.

Based on the exploratory data analysis of the dataset provided, here are the summaries of the

main bibliometric indicators:

* Total Number of Articles: The dataset contains a total of 179 entries.
* Distribution by Document Types:

* Articles: 78

* Article; Book Chapter: 28

* Editorial Material: 18

Proceedings Paper: 15
* Article; Proceedings Paper: 15
* (Others include Letter, Editorial Material; Book Chapter, Meeting Abstract, Correction, Review,
Biographical-ltem, Book, Book Review, Note)
* Key Publishing Journals (Top 10):
* Scientometrics: 54 publications
* Citation Analysis in Research Evaluation: 30 publications

Journal of Informetrics: 12 publications
* Nature: 7 publications
* Research Evaluation: 7 publications
* Research Policy: 6 publications
* Citation Counts Summary:
* Mean: 43.88 citations per document
* Standard Deviation: 77.93
* Min: O citations
* 25th Percentile: 1 citation
* Median (50th Percentile): 10 citations
* 75th Percentile: 48.5 citations
* Max: 410 citations
* Trends Over the Years: Publications span from 1985 to 2022, with varying numbers of
publications per year. The year 2005 saw the highest number of publications in the dataset (36
publications).

3 Next, we see how we can ask all kinds of exploratory questions
about the dataset.

Could you briefly indicate Moed's three main research lines, provide a very brief description of
@ each, and the terms's frecuency associated with that [ine’?‘

Citation Analysis and Impact: Moed investigates the significance of citations (38 mentions) to
understand the impact (36 mentions) and reach of research (56 mentions). This area focuses on
how citations can reflect the value and influence of scientific works, aiming to unravel the
narrative behind citation patterns and their role in academic recognition.

Bibliometrics and Scientometrics: Through bibliometric (25 mentions) techniques, Moed
analyzes scientific (34 mentions) publications to quantify the dynamics of science (30 mentions).
This research examines publication trends, collaboration networks, and the distribution of
knowledge across fields, offering insights into the structural aspects of scientific activity and its
measurement.

Journal and Research Performance Indicators: Moed's work on evaluating journals (25
mentions) through performance indicators (18 mentions) aims to assess the quality and impact of
scholarly outputs. This involves developing and applying metrics that accurately reflect the
contributions of journals and research articles to the scientific community, aiding in the strategic

decisions of academia and policy.

@ Canyou tell me the names and institutions of his main collaborators in Spain'."

Let's proceed with identifying these collaborators and their institutions.

Based on the data, Henk Moed's main collaborators in Spain and their institutions include:

Vicente P. Guerrero-Bote:
* Institution: Universidad de Extremadura, Department of Information and Communication,
Badajoz, Spain.
2. Felix de Moya-Anegén:
* Institution: SClmago Group, Madrid, Spain; also associated with CSIC (Spanish National
Research Council), Madrid, Spain.
Carmen Lopez-lllescas:
* Institutions: Universidad Complutense Madrid, Department of Library and Information
Science, Madrid, Spain; also mentioned in connection with the University of Granada,
Granada, Spain.
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Figure 7. Example of creating visualisations with ChatGPT from a file directly downloaded from the JCR.

1 In the following example,
% we provide a basic prompt
@ DanielTorres-Salinas_JCR_... and a file containing SiX
R bibliometric indicators, then
With this collection of one hundred scientific journals and their corresponding Journal Citation request ChatGPT to create
Reports (JCR) indicators, | require the creation of four distinct visualizations (such as a various visualisations.
heatmap to display data density, a cluster diagram organized by indicator values, a bivariate File with original data
map for comparative analysis, and a fourth visualization of your choosing) that will facilitate a
@ deeper insight into the patterns and relationships within the indicator data.

2 Before generating the graphics, ChatGPT explains, on one hand, 2b
the methodology it will follow, the programming language, and
libraries (2a), and then briefly describes the four graphics that it
Wlll produce (2b) Here is a summary of the visualizations we will develop:

Heatmap to Display Data Density: This will visualize the distribution of journals across selected
indicators, helping identify areas of high density where many journals share similar metric values.
Za Cluster Diagram (Dendrogram): By grouping journals based on the similarity of their indicator

To proceed with creating these visualizations, the first step involves parsing the data into a values, this visualization will reveal natural clusters, helping to identify journals with similar
. . . . f trics.
structured format suitable for analysis, such as a pandas DataFrame in Python. This structured performance metrics.
} . . . . o . } o Bivariate Map for Comparative Analysis: This plot will compare two indicators against each other
format will enable the efficient manipulation and visualization of the data using libraries like ) . . . -
for each journal, allowing us to observe correlations between different metrics directly.
matplotlib and seaborn for the heatmaps, cluster diagrams, and scatter plots, alongside other Scatter Plot Matrix (SPLOM): This comprehensive visualization will showcase pairwise
suitable tools for the bivariate map. Let's begin by parsing the data. () relationships between all indicators, providing an overview of how these metrics interrelate

across the dataset.

3 Finally, here we have an image of the visualisations generated directly through ChatGPT 12

Heatmap Cluster Bivariate Scatter

c

2.4. Results interpretation

ChatGPT may be used to help interpret and validate results through statistical methods (Table
5). It may help by suggesting conclusions and by finding ways of framing these insights within
the context of prior research, which may be checked.

Table 5. Utilising ChatGPT in results and interpretation: tasks, descriptions, and real-case scenarios.

Task Description Example

Critical Engages in-depth

interpretation of analys.ls t.o understand . QhatGPT famhtate§ a dls.cusswn. on 1nterpret1ng comple?(

he obtained the significance and bibliometric data, assisting in drawing meaningful conclusions
the obtaine implications of research about research trends and patterns.

results findings.

Uses statistical
Validation of techniques to confirm ChatGPT advice on selecting and applying robust statistical
results through the reliability and tests to validate bibliometric findings, ensuring their credibility
statistical methods  accuracy of the study's and contributing to scholarly discourse.
conclusions.

11
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In the realm of validating results, ChatGPT provides guidance on employing statistical methods
to ensure the accuracy and reliability of the research conclusions. It advises on the selection
and application of appropriate statistical tests, such as chi-square tests for categorical data or t-
tests for comparing means, which might be useful suggestions if they can be checked by the
researcher. For example, ChatGPT might guide a researcher through the process of validating
a hypothesis about the correlation between the number of citations and the impact factor of
journals, but statistical expertise would be needed to check that the correct type of correlation
was used (e.g., Spearman or Pearson).

2.5. Writing

ChatGPT may be most useful for scientific writing, especially for people who are not fluent in
academic English (or whichever language the paper is written in) (Table 6). It can help by
improving grammar and may also help to refine manuscripts by improving structure, enhancing
argumentation, and clarifying ambiguous sections. It may also help with the creation of related
scientific communication materials, such as presentations, by converting papers into slides that
are appropriately restructured for the new medium. Additionally, ChatGPT supports the

translation of scientific documents into multiple languages.

Table 6. Utilising ChatGPT in writing: tasks, descriptions, and real-case scenarios.

Task

Description

Example

Critical review and

Involves the evaluation
and refinement of

ChatGPT assists in reviewing a draft article, suggesting

editing of scientific  scholarly manuscripts to  improvements in structure and argumentation, and identifying
texts. improve clarity and sections that require further clarification.
accuracy.
Writing of reports,  Facilitates the creation of ChatGPT aids in drafting a conference presentation,
articles, and various scientific structuring the content to convey research findings effectively
presentations. communication materials. and engagingly.
. Analyses bibliometric ChatGPT aids researchers in identifying significant trends
Making Y g sig
data to derive actionable within publication data, suggesting potential areas for further
dati p £g gp ; |
recommendations insights and research or areas needing more substantial funding. For
based on the recommendations that example, after analysing data on renewable energy research
bibliometric can guide future research outputs, ChatGPT could recommend a greater focus on
results, if directions, policy- emerging but under-researched technologies like biofuels,
. making, or academic roviding strategic insights useful for shaping research
applicable £ P g g g S1apIng
discourse. agendas and funding policies.
Critically assesses the ChatGPT assists in drafting sections of research papers that
Summarising the bibliomZtric methods O}:lﬂi'n'e thehlimitzz;cion§ of biblifogletlr.ichaflalyses, such as .
limitations of the used to identify potential emphasising the predominance of English-language sources in
bibliometric biases or limitations in the dataset. This summary helps maintain the credibility of the

approach used

data collection, analysis,
or interpretation.

research by transparently addressing its methodological
constraints and the potential impact on the understanding of
global research trends.

Translation of
scientific
documents into
multiple languages

Enables the broader
dissemination of research
by translating texts into
different languages.

ChatGPT supports the translation of a research paper from
English to Spanish, ensuring the technical terminology is
accurately conveyed.

12
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3. LIMITATIONS, ETHICAL, AND LEGAL CONSIDERATIONS

Table 7. Limitations and risks in the main tasks where ChatGPT could intervene or be utilised in bibliometrics.

Project stage

Detailed activities

Limitations and critical points

Preparation
and
consultation

Review of manifestos and ethical and
methodological guidelines

Potential for misinterpretation or non-compliance due
to limited understanding of guidelines

Design and preparation of contextualised

case studies

Risk of bias or lack of representativeness in case
selection

Data
processing

Identification, comparison, and selection
of relevant data sources

Limited availability of relevant data sources

Extraction and downloading of data
from multiple sources

Technical errors or data format inconsistencies may
occur

Data cleaning, transformation, and
normalisation

Risks of errors or biases during data cleaning

Guidance on database structuring

Inadequate database structure may hinder analysis

Data capture through APIs and process
automation

Dependency on APIs may entail risks of non-
compliance or discontinuation

Documentation and metadata description
of datasets

Inaccurate or insufficient metadata may hinder data
interpretation

Data analysis

Conducting descriptive and exploratory
data analysis

Risk of overlooking important patterns due to
overreliance on descriptive statistics

Application of advanced statistical
techniques

Risks of misapplication leading to erroneous
conclusions

Development of data visualisations for
interpretation

Ineffective visualisations may mislead interpretations

Calculation of bibliometric indicators
and impact metrics

Risks of oversimplification in calculations leading to
misinterpretation

Consultation on the selection and

Inappropriate indicators may misrepresent research

application of indicators impact
Implementation of Topic Modeling and Results may be influenced by subjective choices or
content analysis biases

Writing of reports, articles, and
presentations

itical int tati f the tai . . . .
Results Critical in erprera l(i:l of the obtained Risks of biased interpretations
interpretation b -

Validation of results through statistical Statistical validation may not capture the full
methods complexity of the data
Bibliometric Critical review and editing of scientific Inadequate reporting may compromise transparency
q texts and reproducibility

reporting

Poor communication may lead to misunderstandings

Making recommendations based on the
bibliometric results, if applicable

Recommendations may be limited by analysis scope or
quality

Summarising the limitations of the
bibliometric approach used

Failure to acknowledge limitations may undermine
credibility

The deployment of Al such as ChatGPT, in bibliometric analysis introduces a complex array
of ethical issues that stem from the inherent limitations and critical points highlighted in various
project stages (Table 7). One of the fundamental ethical challenges arises from the potential
for misinterpretation or non-compliance with ethical and methodological guidelines during the
preparation and consultation phase. This can lead to ethical dilemmas when Al systems, despite

13
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being designed to operate within certain ethical frameworks, inadvertently reinforce biases or
lack representativeness in case selection due to an inadequate understanding of the guidelines.
Moreover, the reliance on Al for data processing and analysis, including data cleaning and the
application of advanced statistical techniques, introduces risks of perpetuating or even
exacerbating existing biases. These biases may not only affect the accuracy of the bibliometric
analysis but also raise ethical concerns regarding fairness and equality in scientific research
dissemination. Additionally, the ethical responsibility of ensuring accurate and sufficient
metadata description, along with the critical interpretation of obtained results, underscores the
need for transparency and accountability in Al-assisted bibliometric research. As Al
technologies continue to evolve, addressing these ethical issues necessitates ongoing dialogue
among researchers, ethicists, and technologists to develop and adhere to comprehensive ethical
standards that safeguard against potential harms.

On the legal front, the utilisation of Al like ChatGPT in bibliometric analysis brings to the fore
significant legal considerations, particularly concerning data privacy, intellectual property, and
compliance with regulatory frameworks. The collection, extraction, and processing of data
from multiple sources involve navigating complex legal landscapes to ensure adherence to data
protection laws, such as GDPR in Europe, which impose strict requirements on data handling
and privacy. Moreover, the dependency on APIs for data capture and process automation
presents legal risks related to the terms of service and copyright laws, which may limit the
scope of permissible uses of data. Intellectual property rights also pose a legal challenge, as the
creation and use of bibliometric databases and analyses must respect the copyright and
ownership of original research materials. In addition, the automation of data analysis and report
generation by Al systems necessitates a careful consideration of the legal implications of
automated decisions, especially when they influence research funding, publication, and
reputation. Ensuring compliance with these diverse legal requirements demands a thorough
understanding of both domestic and international laws and underscores the need for legal
expertise in the design and implementation of bibliometric projects. Addressing these legal
challenges is crucial for maintaining the integrity and credibility of bibliometric analysis and
for fostering trust in Al-assisted research methodologies.

AI STATEMENT

ChatGPT was used in this manuscript for text revision and fluency enhancement, handling
basic grammatical corrections and sentence restructuring to improve clarity and coherence.

CONTRIBUTORSHIP STATEMENT

DTS - Conceptualization, Formal Analysis, Investigation, Methodology, Project
administration, Resources, Software, Visualization, Writing — original draft.

MT — Investigation, Methodology, Supervision, Validation, Writing — review & editing.
WAM - Formal Analysis, Investigation, Methodology, Software, Visualization, Writing —
original draft.
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