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Abstract

This study aimed to analyze bibliometric indicators related to the phenomenon of internationalization based
on scientific collaboration regarding the training of nurses in the Mercosur context. Using the Web of Science
database, 437 documents published between 1958 and 2023 were analyzed. Brazil is the main center of
scientific production, followed by the United States and other Mercosur countries, such as Chile, Colombia, Peru,
and Ecuador. The co-authorship analysis revealed the existence of collaborative networks between authors
and institutions, highlighting the importance of international cooperation for the expansion of knowledge. In
addition, the keyword co-occurrence analysis indicated that the terms “Nursing”, “Education”, and “Nursing
Education” are the most searched, reinforcing the alignment with the theme and the relevance of pedagogical
practices in nursing education. Therefore, it was evident that the phenomenon of internationalization is closely
linked to scientific communication through institutions, authors, and countries.

Keywords: nursing education; internationalization of education; educational activities; scientific
production; bibliometrics.

Resumo

Este estudo objetivou analisar os indicadores bibliométricos relacionados ao fendbmeno da internacionaliza¢do
a partir da colaboracdo cientifica acerca da formacao de enfermeiros no contexto do Mercosul. Utilizando a
base de dados Web of Science, foram analisados 437 documentos publicados entre 1958 e 2023. O Brasil é o
principal centro de producdo cientifica, seguido pelos Estados Unidos e outros paises do Mercosul, como Chile,
Colémbia, Peru e Equador. A anélise de coautoria revelou a existéncia de redes colaborativas entre autores e
instituicdes, destacando aimportancia da cooperagdo internacional para a amplia¢do do conhecimento. Além
disso, a analise de coocorréncia de palavras-chave indicou que os termos “Nursing”, “Education” e “Nursing
Education” sdo os mais pesquisados, reforcando o alinhamento com a tematica e a relevancia das praticas
pedagogicas no ensino de enfermagem. Portanto, evidenciou-se que o fendmeno da internacionalizacdo esta
intimamente interligado a comunicacao cientifica por meio das institui¢des, autores e paises.

Palavras-chave: educacdo em enfermagem; internacionalizacdo da educacdo; a¢Ges pedagogicas;
producao cientifica; bibliometria.
INTRODUCTION

Internationalization consists of a process of expanding and enhancing knowledge, promoted by
the dissemination of knowledge in the international arena and fostered by certain indicators,
which, according to the Manual of Indicators of Internationalization of Science and Technology,
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highlight international dissemination (publication of documents in international journals and/
orin English), international collaboration (co-authorship with authors from different countries),
and international impact (proportion of citations received in documents by authors from other
countries) (Albornoz, 2007; Gomes, 2019).

The phenomenon of internationalization encompasses science and the elements involved by
educational institutions, with the production of knowledge being largely linked to universities,
given that the authors have ties to them. In the case of Brazil, according to Batista (2017), about
89% of scientists are linked to higher education institutions, being responsible for stimulating
the dissemination of information.

The process of internationalization of knowledge, information, and consequently, educational
institutions, presents itself in various ways, among which the implication of scientific activity
is analyzed, based on the product generated from scientific research activities. Therefore,
scientific production is configured as a fundamental element in the face of aspects of
internationalization, making it possible to understand the relationship between authors,
countries, and institutions in the construction of knowledge for the international scientific
community (Santin; Vanz; Stumpf, 2015).

Pedagogical practices in nursing education involve dimensions related to the domain
of knowledge, specific scientific content of nursing, objectives, strategy, personal and
professional experience, better teacher-student relationship, theory-practice relationship,
methodological planning with didactic resources, research practice, holistic vision, and
continuous evaluation, with the evolution of students’ critical awareness. From this
perspective, these practices integrate the new models of nurse training and seek to
develop in line with the social, cultural, and political contexts, in order to keep up with the
transformations of society (Ribeiro et al., 2018).

Bibliometrics is a method for measuring scientific production in any field, including health
sciences. It quantifies the written communication process, properties, and behavior of
information obtained through the application of statistical methods. Therefore, this research
seeks to categorize the connections between authors, journals, keywords, and other
indicators, since bibliometric analysis allows visualizing the content of scientific articles and
understanding the dynamics and trends in the production of these studies, in conjunction
with other approaches (Moretti; Campanario, 2009; Lucena et al., 2018).

Among the bibliometric indicators, there are co-authorship and keyword co-occurrence.
Co-authorship networks denote scientific collaboration between authors, institutions, and
countries, resulting from interactions established in the context of academic production. In
turn, keyword co-occurrence analysis refers to identifying the frequency with which certain
terms appear together in documents, allowing the mapping of common themes, conceptual
relationships, and trends in scientific production indexed in databases (Sampaio et al., 2015;
Inomata et al., 2015).

In this context, the importance of developing this study is justified, since, through bibliometric
techniques, it is possible to provide the academic community with an overview of scientific
production and collaboration on the presented theme, as well as to guide the scientific
community in relation to the production, dissemination, and use of recorded information
(Candido, 2024).

On the other hand, the theme makes it possible to understand the articulation between
scientific production and collaboration within the phenomenon of internationalization.
Furthermore, thematic mapping of research in a given scientific field contributes to the
identification of patterns and trends, favoring a better understanding of the dynamics of
scientific production, not configuring itself as an empirical analysis of pedagogical practices
per se, but of the way these practices are approached and disseminated in the scientific
literature (Ospanova et al., 2025).

Therefore, the present study aimed to analyze the bibliometric indicators related to
the phenomenon of the internationalization of scientific production, based on scientific
collaboration on pedagogical practices in the training of nurses in the context of Mercosur,
identifying the main emerging research themes and the patterns of articulation between
authors, institutions and countries.
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METHODOLOGY

This is a descriptive, exploratory, and bibliometric study with a quantitative approach,
employing bibliometric techniques for data retrieval and analysis. Irizaga (2019) emphasizes
that bibliometrics analyzes scientific production by revealing publication themes, the
emergence of fields of knowledge, and the growth of a given area, in addition to verifying
collaboration among authors, as well as the updating of the scientific literature and the
evaluation of the use of documentation produced by authors within the scientific field.

Data collection was carried out in the Web of Science (WoS) database in March 2024. WoS is a
multidisciplinary database created by the Institute for Scientific Information (ISI) and currently
owned by Clarivate Analytics. It is a platform that supports scientific research, particularly
of a quantitative nature, due to its broad coverage and high data volume, making it suitable
for bibliometric studies and for the analysis of indicators related to writing, authorship,
collaboration, and scientificimpact. Moreover, it indexes approximately 20,000 journals across
more than 250 areas of the Health Sciences, Natural Sciences, Exact Sciences, Social Sciences,
Humanities, and Engineering (Almeida; Gracio, 2019; Alvarez, 2019).

The search was conducted in the “Web of Science Core Collection” using the advanced search
option and the “TS” field tag, which represents topic searches (Titles, Abstracts, and Keywords).
Boolean operators AND and OR were applied, and the search strategy was validated in both
English and Portuguese, as follows: ((Enfermeiro OR Enfermeira OR Nurses) AND (“Nursing
Faculty Practice” OR “Faculty Nursing” OR “Nursing Education” OR “Teaching” OR “Higher
Education” OR “Ensino Superior”) AND (Mercosul OR Mercosur OR Brasil OR Brazil OR Argentina
OR Paraguai OR Paraguay OR Uruguai OR Uruguay OR Equador OR Ecuador OR Chile OR Peru
OR Colombia OR Bolivia OR Suriname OR Guiana)).

Accordingly, documents classified as Article, Proceedings Paper, and Review, published
between 1958 (the first record on the topic) and December 2023, were considered eligible.
At the end of the search process, 437 documents were retrieved and exported in EndNote
Desktop format to the VOSviewer® software, which creates and analyzes bibliometric science
maps and is particularly useful for evaluating co-authorship and keyword networks (Eck;
Waltman, 2022).

Keyword co-occurrence analysis was employed to identify the most recurrent themes in the
analyzed scientific production. For the visualizations, VOSviewer® software settings were
used, adopting co-occurrence as the type of analysis, keywords as the unit of analysis, the full
counting method, and a minimum criterion of four occurrences per term. It is worth noting
that no term normalization file was applied. From this perspective, keyword co-occurrence
analysis makes it possible to identify the frequency with which certain terms appear together
in documents, highlighting thematic associations and patterns in scientific production (Freitas;
Esqueda, 2020).

RESULTS AND DISCUSSION

Based on the analysis of 437 documents, 1,821 authors were identified. Table 1 shows the
20 authors with the highest number of co-authorship connections in studies related to the
investigated theme. The fourth column of the table expresses the total link strength, an
indicator that represents the intensity of co-authorship relationships established between
authorsin the analyzed production as a whole. Thus, higher strength values indicate a greater
degree of scientific collaboration, reflecting the frequency with which a researcher publishes
in partnership with other authors (Eck; Waltman, 2022).

Table 1. Authors with the highest number of co-authorship connections in scientific production on
pedagogical practices in nursing education in Mercosur, indexed in the Web of Science (WoS), from 1958
to 2023.

Author Documents Citations Total Link Strength

Costa Mendes, Isabel Amelia 9 105 46

Source: Authors, based on research data.
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Table 1. Continued...

Author Documents Citations Total Link Strength
Mazzo, Alessandra 7 124 38
Fernandes, Josicelia Dumet 7 63 29
Negrao Baptista, Rui Carlos 5 112 28
Amado Martins, Jose Carlos 5 104 26
Schubert Backes, Vania Marli 7 32 26
Reis Da Silva, Gilberto Tadeu 5 6 25
Hartnick, Christopher J. 2 10 24
Quinones, Ernesto 2 10 24
Bernardes, Andrea 3 6 22
De Godoy, Simone 5 51 22
Dias, Bruna Moreno 2 5 21
Gabriel, Carmen Silvia 2 5 21
Souza Ramos, Flavia Regina 4 40 21
De Carvalho, Emilia Campos 4 34 20
De Oliveira Silva, Rosana Maria 5 37 20
Erdmann, Alacoque Lorenzini 5 26 19
De Oliveira Filho, Alfredo Dias 2 1 18
Lino, Monica Motta 5 20 18
Wilson, Lynda Law 2 37 18

Source: Authors, based on research data.

With regard to the analysis of connection strength in the co-authorship network, Table 1 shows
that the researcher Costa Mendes, Isabel Amelia appears as a co-author in nine documentsin
the analyzed corpus and presents the highest total link strength (46), indicating a high intensity
of scientific collaboration, while also standing out among the most productive authors. The
researchers Mazzo, Alessandra and Fernandes, Josicelia Dumet participated as co-authors in
seven documents each, presenting total link strengths of 38 and 29, respectively. Likewise,
the researchers Negrao Baptista, Rui Carlos and Amado Martins, Jose Carlos each have five
documents, with corresponding total link strengths, while the author Schubert Backes, Vania
Marli holds seven publications and a total link strength of 26.

We can also observe that the researchers Hartnick, Christopher J.; Quinones, Ernesto; Dias,
Bruna Moreno; Gabriel, Carmen Silvia; De Oliveira Filho, Alfredo Dias; and Wilson, Lynda
Law, although they are co-authors in only two documents each, establish high total link
strengths of 24, 24, 21, 21, 18, and 18, respectively. In this sense, Glanzel (2003) emphasizes
that co-authorship analysis is a tangible and well-documented bibliometric network analysis
indicator capable of evidencing scientific collaboration, a factor that makes it possible to
monitor researchers’ co-authorship in publications of scientific production on pedagogical
practice in nursing education.

Thus, the results reinforce that the intensity of interactions among researchers, and not only
the volume of publications, contributes to the strengthening of research networks and to
the expansion of collaborative projects, with greater potential for financial support (Glanzel,
2003; Wang et al., 2024).

With regard to the development of the Network Visualization map related to document
co-authorship, 119 items divided into 12 clusters were identified, based on the application
of a filter of at least one document occurrence per author. Each cluster is represented by a
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distinct color, corresponding to a set of items grouped on the map according to the degree
of relationship among authors (Eck; Waltman, 2022).

Figure 1 presents the co-authorship network graph, highlighting the collaboration patterns
established among the authors of the analyzed scientific production.
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Figure 1. Visualization of the co-authorship network on pedagogical practice in nursing education in
Mercosur, indexed in the Web of Science (WoS), for the period 1958-2023.
Source: Authors, based on research data.

The co-authorship network shown in Figure 1 presents the organization of scientific production
in a network visualization, focusing on the connections established between the authors.
The following authors stood out with the highest number of collaborations: in the Light Blue
Cluster, researcher Vania Marli Schubert Backes stood out. In the Purple Cluster, Valeria
lerch Lunardi and Rosemary da Silva Da Silveira were highlighted. In the Dark Blue Cluster,
researcher Alacoque Lorenzini Erdmann has greater connections with the other clusters,
as well as standing out for her connections with the cluster to which she belongs. It should
also be noted that these authors are on the list of the most productive regarding the topic in
question, thus considered references in the researched area (Candido et al., 2018).

It is worth highlighting that other authors also stood out in the other clusters for being
references in these groups, with author Josicelia Dumet Fernandes being highlighted among
the most productive authors in this study in the Lilac Cluster; The author Reis da Silva, Gilberto
Tadeu, is located in the Red Cluster; the author Menegaz, Jouhanna do Carmo, stood out in
the Yellow Cluster; while in the Orange Cluster, the author Souza Ramos, Flavia Regina, was
highlighted; the author De Barros, Alessandra Mendes, was in the Brown Cluster; and in the
Light Green Cluster, the researcher Lino, Monica Motta, was observed.

From the analysis of the graph, it can be seen that the institutional affiliations and
consolidated research groups work on the theme in collaboration, to build, disseminate,
socialize and publicize scientific knowledge. Furthermore, the most productive researchers
have greater insertion in collaboration networks, which contributes to the intensification
of academic interactions. In this sense, collaboration between these researchers fosters
the growth of the scientific productivity process, adding different methodologies,
techniques and areas in the construction of knowledge in the field investigated (Vanti,
2002; Zafaneli et al., 2013).
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Scientific production developed under a formal co-authorship framework involves various factors
that contribute to strengthening research networks, such as cost sharing, workload distribution,
access to specialists in a given subject, and integration into broader and more productive
academic networks. Furthermore, advances in information and communication technologies
have minimized the barriers imposed by geographical distance and enabled the expansion
and consolidation of new scientific collaboration networks, both nationally and internationally,
maximizing the maturation of ideas and, consequently, improving the quality of products, be
they scientific articles, theses, dissertations, and others (Zafaneli et al., 2013; Wang et al., 2024).

In Brazil, according to the authors Erdmann, Peiter and Lanzoni (2017), scientific production in
nursing has grown over the years, with emphasis on the period between 2006 and 2016. This
progress is associated with the articulation in scientific and technological Research Groups (RGs),
linked to Organizations, Universities and Higher Education Centers, promoting the development
of professional qualification through the stimulation of critical, reflective and investigative
thinking, in addition to providing greater visibility, recognition and strengthening of science.

Table 2 presents the 20 main countries with the highest number of co-authorship connections
among the 437 documents analyzed, highlighting the scientific collaboration involving the
theme under study.

Table 2. Co-authorship by country in scientific production on pedagogical practices in nursing education
in Mercosur, indexed in the Web of Science (WoS), from 1958 to 2023.

Countries Documents Citations Total Link Strength
Brazil 332 1878 89
United States 51 705 65
Chile 37 155 28
Colombia 20 77 23
Spain 19 66 19
Saudi Arabia 3 30 17
Portugal 16 144 16
England 5 13 11
Peru 10 6 10
Ecuador 10 41 9
China 2 25 9
Egypt 1 22 8
Greece 1 22 8
Kazakhstan 1 22 8
Kenia 1 22 8
Mexico 3 36 8
Nigeria 2 3 8
Oman 1 22 8
Belgium 5 28 6
Georgia 1 1 7
Indonesia 1 1 7

Source: Authors, based on research data.

Based on the analysis of Table 2, scientific collaboration by country indicates that Brazil
emerges as the main hub of scholarly production on the topic of pedagogical practices in
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nurse education within Mercosur. The country accounts for 332 documents, corresponding
to 75.9% of the total analyzed, followed by the United States with a representation of 11.6%.
On the other hand, among the countries that make up Mercosur, Chile, Colombia, Peru, and
Ecuador stand out, with shares of 8.4%, 4.5%, 2.2%, and 2.2%, respectively.

Within the Mercosur context, these results are consistent with the approach of Canto (2022),
who highlights that Brazil is responsible for more than 50% of scientific production originating in
Latin America, including publications indexed in journals listed in the Web of Science database,
particularly in the health sciences, an area characterized by high visibility and international impact.

Considering the minimum criterion of one publication per country, 43 countries were identified,
of which 39 showed co-authorship interactions. Accordingly, a country-level co-authorship
map was generated, presented in Figure 2, in which 11 clusters are observed among the 39
countries, totaling 117 links and a total link strength of 206.
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Figure 2. Network of co-authorship by countries of scientific production on pedagogical practice in nursing
education in Mercosur, indexed in the Web of Science (WoS), from 1958 to 2023.
Source: by the authors, based on research data.

Atthe center of the graph are the United States, which, although appearing in only 51 documents,
exhibit a high intensity of scientific collaboration with other countries, as expressed by a total
link strength of 27. Next is Brazil, represented in 332 documents and with a total link strength
of 24, positioning itself as the country with the highest volume of production and a high level of
integration within the co-authorship network. These countries showed higher connectivity indices
compared to the others, being those with the greatest tendencies both in publication frequency
and in interactions with other countries, a fact corroborated by the total link strength of both.

Figure 3 presents the term distribution network, in which each word is represented by circles
and the clusters are indicated by distinct colors. Elements belonging to the same cluster
indicate greater thematic proximity among terms, while those positioned more centrally
correspond to the keywords with the highest number of occurrences in the analyzed
documents. Furthermore, the connections between terms are evidenced by the lines and by
visual proximity, indicating the degree of association established in the literature.

Regarding the most recurring themes, it was found that in the distribution of keywords
extracted from the 437 documents analyzed, the VOSviewer® software detected 1,309
keywords, resulting in a mean of 2.99 terms per document. From this set, 122 items were
conceived, distributed among 8 clusters, which are predominantly presented in English, to
the detriment of the international character of the Web of Science database.
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Figure 3. Co-occurrence network for network visualization of the distribution of keywords on pedagogical
practice in nursing education in Mercosur, indexed in the Web of Science (WoS), from 1958 to 2023.
Source: Authors, based on research data.

With the term “Nursing” as the central element, 1,246 connections were found between the
122 items, located in cluster 1 and represented by the color orange, which has the highest
number of connections both in the cluster to which it belongs and in relation to the others,
totaling 76 links and/or a percentage of 8.2% in relation to the total of this map.

Analyzing the graph above, it became evident that the terms “Nursing,” “Education,” and
“Nursing Education” are the most frequent, as shown in Figure 3, confirming the alignment of
the scientific production analyzed with the theme of this study and reinforcing the adequacy
of the search strategy adopted (Moresi; Pinho, 2022).

In this premise, Garcia, Gattaz, and Gattaz (2019) reinforce that keywords make it possible
to ascertain the theoretical, methodological, and thematic approaches adopted in scientific
investigations, thus establishing an interface between the fields of knowledge and the object
of study, as well as being essential for indexing in databases.

In contrast, Galindo Neto et al. (2020) reflects in his bibliometric study on the predominance of
keywords, in certain cases, in away that is more related to the profession than to the specific object
of the investigation. The author emphasizes the need for careful selection of descriptors and/or
keywords in the search strategy to avoid imbalance between terms related to the profession in
question and the research topic, in order to improve the quality of the results obtained.

Bibliometric studies have been widely used to map patterns, trends, collaboration networks,
and conceptual gaps across different educational fields. In this context, the internationalization
of scientific production has become established as a university policy strategy worldwide;
however, it remains concentrated in developed countries, with limited participation from
developing nations. Thus, the present study contributes to broadening the understanding of
the dynamics of internationalization of scientific production in the field of nursing, specifically
considering the educational domain (Toruk; Manisa, 2025).

The study has limitations related to the exclusive use of the Web of Science (WoS) database,
which may resultin a restricted number of studies available for analysis. Likewise, the chosen
search strategy and the handling of Boolean operators may influence the number and profile
of the documents retrieved. Finally, the scarcity of research on this topic is reaffirmed, which
also limits the scope of the analyses conducted.
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CONCLUSION

Based on this research, it became evident that the phenomenon of internationalization is
closely linked to scientific communication through institutions, authors, and countries. It
is noteworthy that, based on the results, the absence of authors affiliated with institutions
belonging to other Mercosur countries, with the exception of Brazil, was identified when
analyzing the most productive authors.

Regarding the co-authorship network, a collaborative network was observed among the
authors, highlighting the authors Fernandes, Josicelia Dumet; Schubert Backes, Vania Marli;
Reis da Silva, Gilberto Tadeu; Lunardi, Valeria Lerch; and Erdmann, Alacoque Lorenzini. The
co-authorship of researchers in publications of scientific production on pedagogical practice in
nursing education reinforced that the more these researchers work together, the greater this
connection is, which favors the expansion of research, with prospects for financial incentives.
Furthermore, by evaluating the direction of knowledge production, it is possible to structure
principles and practices for reorienting the nursing training process, favoring health policies
and strengthening Nursing as a science.

The analysis of collaboration between countries occurred in the form of co-authorship. The
countries that collaborated with Brazil, which had the highest number of occurrences with
332 documents, were: USA (largest cluster) with 51 publications, Chile with 37 documents,
and Colombia with 20 publications.

In other words, the analysis of the network of co-occurrence of terms allowed us to expose the
relationship between the use of keywords in the documents, as well as to establish the potential
for association between such terms, demonstrating alignment with the theme addressed.

It is also noted that scientific communication emerges from the growing consolidation of co-
authorship networks and collaborative work, exemplified by research groups in Nursing. This
enables greater interaction among researchers, pointing to partnerships and scientific productions
carried out in interinstitutional collaboration networks, thus enhancing the phenomenon of the
internationalization of scientific production, especially in the context of Mercosur.
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