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1. INTRODUCTION

Communication research supported by computational techniques is a 
relatively novel scientific field that aims to deepen the understanding 
of communication phenomena by taking advantage of computational 
procedures to process vast amounts of data, find patterns in heteroge-
neous datasets of raw text and analyse complex biometric information. 
Furthermore, in many cases, studies within this field involve advanced 
computational techniques that require specialized training and equip-
ment (Hu et al., ; Hussain & Howard, ; Jackson & Foucault 
Welles, ; Waldherr et al., ).  

Computational methods include (but are not limited to) methods such 
as text analysis, semantic/social network analysis, online experiments, 
machine learning, visual analysis, and agent-based modelling and sim-
ulations. Computational methods can be applied to "big data" and social 
or behavioural (online) data, but can also be used to provide a more 



insightful understanding of "small data" or for theoretical explorations 
(Freelon, ; Granovetter, ; Habermas, ; Hargittai, ). 

Computational methods have the potential to greatly enhance the sci-
entific study of communication because they allow us to move towards 
collaborative large-N studies of actual behaviour in its social context. 
This requires us to develop new skills and infrastructure and meet the 
challenges of open, valid, reliable, and ethical "big data" research (An-
dersen, ; Bennett et al., ; Broido & Clauset, ; Centola, 

; Choi, ; Conte et al., ; Couldry & Hepp, ; Waldherr 
et al., ). 

This strong focus on multidisciplinary causes the related scientific and 
academic literature to be spread across various sources of different na-
ture, each one specialized in different fields such as social sciences, 
communication sciences, computational sciences, engineering, and 
mathematics. Therefore, the analysis of the relevant literature in this 
field is not an easy task, and a clear vision of the spectrum of commu-
nication research involving computational methods is needed. In this 
regard, we explore the possibility of using informetric analysis to ad-
dress this issue (Burrell, ; Cobo et al., ; Daraio & Glänzel, 

). 

Informetric research studies the quantitative aspects of information, 
from the production to the dissemination and usage. It considers a broad 
spectrum of information sources, not only those compiled in biblio-
graphic records, but also covers all aspects of formal or informal, oral, 
or written communication, that is, regardless of the form in which it is 
recorded and how it is generated (Bornmann et al., ; Daraio & 
Glänzel, ; Moed, ). Currently, no work or project includes a 
broad analysis of this type that focuses on computation methods and 
applications in Communication Research. 

The knowledge provided by an informetric analysis provides support 
for further research and development of scientific fields, the improve-
ment in the formulation of scientific evaluation, research and funding 
policies, the establishment of R&D&I agreements and the creation of 
synergies between authors, countries, and institutions. In addition, it 



provides insight into what, who, how, when, and why a field of research 
is enhanced and developed (Mingers & Leydesdorff, ; Soor-
yamoorthy, ). 

2. OBJECTIVES

The book chapter is divided into an analysis of the knowledge structures 
or k-structures (conceptual, social, and intellectual) of communication. 
In this sense, science mapping analysis, the use of tools such as Biblio-
metrix will be analysed and used as a methodology, and the Web of 
Science database will be used as a source of information (period of 
study from - ) to find out who are the most relevant authors in 
non-profit communication, which institutions produce the most notable 
research in non-profit communication, which countries stand out in this 
field of knowledge, which documents are the most highly cited papers, 
and the evolution and key concepts of research in non-profit communi-
cation will be analysed. Finally, the chapter will deal with social rela-
tions and an analysis of international collaboration between authors, in-
stitutions and countries working in Computation methods and applica-
tions in Communication Research. 

3. MATERIALS AND METHODS

3.1. BIBLIOGRAPHIC DATABASE

The source of the bibliometric data was the Web of Science (WoS) da-
tabase. WoS, owned by Clarivate Analytics, is a collection of databases 
of bibliographic references and citations from periodicals that gathers 
information from  to the present. The choice of WoS as the data 
source was based on two main characteristics of the database: it offers 
highly accurate and reliable research information, and it provides nu-
merous analysis tools for processing the data. 



3.2. DELIMITATION OF THE RESEARCH AREA, DATA QUERYING, DATA AC-

QUISITION AND DATA FILTERING

The search was conducted in September . A specific search query 
was formulated to delimit the research area under study and collect 
those academic publications related to computational social science 
methods in communication research indexed in WoS from  to . 
Table  shows the query design, indexes, timespan, and dataset down-
load date.  

TABLE 1.  Search equation. 

Indexes Timespan Query Documents Download

Web of Science  
Core Collection:  
SCI-EXPANDED, 

SSCI, A&HCI, CPCI-S, 
CPCI-SSH, BKCI-S, 
BKCI-SSH, ESCI, 

CCR-EXPANDED, IC.  

2011-2020  

((((((((((((((((((((TS=(Modelling and Simulation in Social 
Sciences)) OR TS=(Computational Economics)) OR 

TS=(Quantitative methods and their application in Social 
Sciences)) OR TS=(Spatial statistics)) OR TS=(Software 
tools and algorithms for statistical data processing)) OR 
TS=(Statistical methodology for censuses and surveys)) 
OR TS=(Agent-based modelling)) OR TS=(Analysis of 
social networks)) OR TS=(Computers and Education)) 

OR TS=(Rough Systems)) OR TS=(Database and Data 
Mining in Social Sciences)) OR TS=(Distributed and Par-
allel Systems & Algorithms)) OR TS=(Grid and Scalable 

Computing)) OR TS=(Mobile Computing)) OR TS=(Cloud 
Computing)) OR TS=(Soft Computing with applications in 

Social Sciences)) OR TS=(Fuzzy Systems)) OR 
TS=(Neural Networks)) OR TS=(Artificial Intelligence)) 
OR TS=(Web Analytics and Internet Computing)) AND 

WC=(Communication) 

3288  10.09.2021  

Source: Own elaboration.  

3.3. SCIENCE MAPPING ANALYSIS TOOL: BIBLIOMETRIX R PACKAGE  

To perform the analysis, a scientometric tool known as Bibliometrix 
was used first. Bibliometrix version . .  is an open-source tool, pro-
grammed in R (Aria & Cuccurullo, ). This online tool is designed 
for informetrics research and includes several bibliometric methods of 
analysis: co-citation, coupling and scientific collaboration. To perform 
the descriptive analysis and study the scientific production, we im-
ported the dataset of computational methods of social sciences in com-
munication research into the Bibliometrix package.  We used Biblio-
metrix intending to study the main knowledge structures of scientific 
research (social, intellectual, and conceptual structure). The authors 



used the informetric visualization tool Biblioshiny R package 
(https://bibliometrix.org/Biblioshiny.html), a web interface to Biblio-
metrix R Package.  

4. RESULTS

4.1. MAIN INFORMATION ABOUT THE DATASET 

Of the  documents analysed in the research field, from  to , 
 ( . %) were articles, followed by  ( . %) proceeding papers 

and  ( . %) book chapters. Furthermore, the average number of ci-
tations per document was . , accounting for .  average citations 
per year. There were  different authors; in this regard, it is interest-
ing to notice that  documents, almost a third of the database, were 
single-authored. The total number of references accumulated by all the 
documents included in this research was . Table  summarizes 
the main descriptive information about the dataset of analysed docu-
ments. 

TABLE 2. Main information about the dataset. 

Description Results

MAIN INFORMATION ABOUT DATA 

Timespan 2011:2021

Sources (Journals, Books, etc) 360 

Documents 3288 

Average years from publication 4.23 

Average citations per document 11.05 

Average citations per year per doc 1.878 

References 109327 

DOCUMENT TYPES 

article 2650 

article; book chapter 138 

article; early access 52 

article; proceedings paper 18 

book 4 



book review 12 

book review; early access 1 

correction 1 

editorial material 31 

editorial material; book chapter 9

editorial material; early access 1 

proceedings paper 332 

review 38 

review; early access 1 

DOCUMENT CONTENTS 

Keywords Plus (ID) 2782 

Author's Keywords (DE) 7995 

AUTHORS 

Authors 6176 

Author Appearances 7442 

Authors of single-authored documents 951 

Authors of multi-authored documents 5225 

AUTHORS COLLABORATION 

Single-authored documents 1026 

Documents per Author 0.532 

Authors per Document 1.88 

Co-Authors per Documents 2.26 

Collaboration Index 2.31 

Source: Own elaboration.  

4.2. DISTRIBUTION OF PUBLICATIONS BY YEAR AND RECORD COUNT 

/AVERAGE CITATIONS PER YEAR AND RECORD COUNT  

Figure  shows the document production and citations per year in the 
analysed period ( - ).  was the year with both the highest 
document production and several citations, followed by  and . 
In this regard, the number of documents produced each year as well as 
the citations has increased steadily for the past  years. 



FIGURE 1. Distribution of publications/citations by year and record count (2011-2020).  

Source: Own elaboration.  

4.3. KNOWLEDGE STRUCTURES: CONCEPTUAL STRUCTURE, 
INTELLECTUAL STRUCTURE, AND SOCIAL STRUCTURE 

4.3.1. Conceptual Structure (Co-occurrence Network) 

The co-occurrence network is visually represented in Figure . The 
analysis identified  clusters that shared significant conceptual struc-
ture, ordered by size. The first cluster of the network is related to studies 
that involve online communication and information; and is character-
ized by the terms: communication, information, internet, online, Face-
book and participation. The second cluster is related to social media and 
social network studies and is characterized by the terms: media, social 
media, news, networks, and Twitter. The third cluster is related to be-
haviour models and gender studies, characterized by the terms: model, 
behaviour, gender, and women. 



FIGURE 2. Co-occurrence Network. Field: Keyword Plus, Network Parameters: Hide Net-
work Parameters and Graphical Parameters: Hide Graphical Parameters.  

Source: Own elaboration.  

4.3.2. Intellectual structure (Historiography: Historical Direct Citation 
Network) 

Figure  shows a graphical representation of the Historical Direct Cita-
tion Network. The results of the analysis suggest that the citation net-
work can be traced back to Small TA, Oader BD and Vaters RD ( ). 
The work of Small TA ( ) exposes the largest direct citation network 
that can be traced up to the documents published by Selva-Ruiz D and 
Lopez-Mena A ( ). 



FIGURE 3. Historiography. Number of Nodes:50, Graphical Parameters: Short-id (1st au-
thor, Year), Label size: 4 and Node size: 2.  

Source: Own elaboration.  

4.3.3. Social Structure (Collaboration Network: authors, countries and 
institutions) 

Figure 4 shows a structure of 9 clusters of the author’s collaborations. 
A small cluster with the greatest impact in terms of scientific publi-
cations is the one led by Segarra-Saavedra, J collaborating with Mar-
tínez-Sala, A.M. and Hidalgo-Marí, T. In the rest of the collabora-
tions there are only two members, so we could not consider them as 
solid clusters. 



FIGURE 4. Collaboration Network: authors. Network Parameters: Hide Network Parameters 
and Graphical Parameters: Hide Graphical Parameters. 

Source: Own elaboration.  

Figure  shows a total set of  clusters of institutions collaboration. The 
most relevant cluster is the one in red, led by the Complutense Univer-
sity of Madrid, followed by the Rey Juan Carlos University and the 
Carlos III University of Madrid with close co-authorships. This cluster 
is joined by the connections of the University of Malaga with working 
groups related to the University of Alicante and the University of Se-
ville. To this last Spanish collaboration cluster, there is an orange clus-
ter where there are collaboration groups between the University of Sal-
amanca, the University of Valladolid, the Autonomous University of 
Barcelona, and the University of Santiago de Compostela. There is a 
Spanish satellite collaboration cluster between the University of Gra-
nada and the University of Navarra. The rest of the collaborations 
on 



the map show co-authorships between Belgian institutions (the Univer-
sity of Antwerp and the University of Ghent), and the rest are three 
collaborative clusters of U.S. institutions and Singapore.  

FIGURE 5. Collaboration Network: institutions. Network Parameters: Hide Network Param-
eters and Graphical Parameters: Hide Graphical Parameters. 

Source: Own elaboration.  

Figure  shows the countries where the documents were originated and 
the collaborations between them. The countries with the most related 
documents were the United States of America and Spain.  Furthermore, 
there are  clusters within the collaboration network with significant 
cohesion. The first cluster is represented by the United States of Amer-
ica, where its closest collaborators were Canada, China, Australia, and 
Korea. The second cluster is represented by Spain, where its closest 



collaborators were Portugal, Colombia, and Mexico. The third cluster 
is represented by Germany, where its closest collaborators were Den-
mark and Sweden. The fourth cluster is represented by the United King-
dom, where its closest collaborators were Belgium, The Netherlands 
and Italy. Finally, the fifth cluster is composed of Malaysia and Nigeria. 

FIGURE 6. Collaboration Network: countries. Network Parameters: Hide Network Parame-
ters and Graphical Parameters: Hide Graphical Parameters. 

Source: Own elaboration.  



5. DISCUSSION AND CONCLUSION

This book chapter mapped the conceptual, social, and intellectual struc-
ture of computation methods and applications in communication re-
search. Research in computational methodologies applied to communi-
cation is an emerging and growing field, as demonstrated by the analy-
sis of scientific production and the distribution of publications over the 
last decade.  

‒ The scientific production has practically quadrupled if we 
compare the first year of the study ( ) and the last ( ). 
This production growth has been due to the improvement and 
appearance of emerging technologies that have facilitated re-
search in computing, as well as the evolution and expansion 
of what we know as the information and knowledge society 
and its impact on the communication industry.  This fact, to-
gether with the democratization of access to digital technology 
and the increase in research in artificial intelligence, data pro-
cessing and analysis and specialization in communication has 
led to this increase in publications, among others. 

‒ The conceptual structure has been given by the analysis of co-
occurrence of keywords, which has allowed the identification 
of  large groups of terms. These are headed by the two main 
clusters, red and blue, followed by green. On the one hand, the 
red cluster seems to be determined by communication re-
search and its impact on social networks and the internet, as 
well as participation, public relations research and research on 
strategy and organizations. The blue cluster, on the other hand, 
focuses on media, news, perception and television, politics or 
activism. Finally, the green cluster, without a relevant pres-
ence and with a rather diluted appearance, we find that handles 
terms such as attitude, behaviour, women, gender, education, 
as well as the design of models and frameworks.  

‒ The analysis of the intellectual structure, obtained through the 
historical chains of citation or historiography, has allowed us 
to identify the most notorious authors as well as to discover 



who are the most relevant actors in this field of knowledge and 
who were the precursors of this discipline. On the one hand, 
we see that Vaters, Oader and Small are the three authors who 
have distinct lines that converge at different points over the 
years, and we can see the citation chains derived from what 
we could say their lines of research. We note, for example, 
that Oader's line comes to a halt in , as does that of Vaters, 
however, the one initiated by Vaters continues until practi-
cally the present day. Producing some very interesting author 
citation clusters.  Other emerging lines emerge such as the one 
initiated by Thurman in  and finished by Lewis in .  

‒ The social structure analyzed through the collaboration net-
works of authors countries and institutions has allowed us to 
identify the most relevant actors and the relationships estab-
lished between them. On the one hand, we observe that alt-
hough there is a thematic network on communication research 
through computational methodologies, this network is still 
very fragmented, and we only see small clusters of two or 
three authors. Research in this area, although incipient, is not 
yet consolidated. We found many people working on the sub-
ject, but with a rather reduced collaboration, being therefore 
somewhat hermetic groups. We found that the common nexus 
of collaboration between authors is language (groups of Span-
ish, Chinese or Belgian researchers, among others). Some-
thing similar happens with the analysis of institutions, where 
we find well-differentiated networks of universities that share 
the same working language, as well as belonging to the same 
country. We note that the Spanish cluster is the largest, since 
it brings together almost  collaborative sub-networks, and 
even within these sub-networks there are collaborations of in-
terest or territorial proximity. Universities close to each other 
are the ones that collaborate the most. Behind this large sub-
group of networks, we find another cluster of Belgian univer-
sities, with only two institutions and a large U.S. cluster with 
satellite collaborations with Singapore. 



‒ To the cluster of collaboration between countries, we note that 
there are specific collaborations, although they are not yet 
consolidated. As in the previous networks, we find that the 
main link of collaboration and the point of union is language 
since we find the green cluster that we can call Ibero-Ameri-
can, the violet cluster that would be a cluster of Western Eu-
ropean collaboration, another of Baltic collaboration and an-
other large red cluster of American collaboration with collab-
orations with Turkey, Canada, Australia, India, Saudi Arabia, 
Israel, and Indonesia. We could say that this last cluster is the 
most diverse and dynamic with collaborations with practically 
all continents.  

The results suggest that the last decade exhibited an increasing trend in 
synergies between computation and communication sciences, demon-
strated by the number of documents published per year. Moreover, the 
interest of the scientific community in this field has also increased with 
a similar trend, reaching its current peak in . Therefore, it is safe to 
assume that this tendency will remain in the following years.  

Furthermore, the insights provided by the co-occurrence network anal-
ysis proved that the internet, social media, and online communities are 
driving factors of this research field.  It would be very interesting, for 
future lines of research, to investigate these relationships through 
other bibliometric indicators or with alternative metrics, delving 
deeper into the type of studies developed by the different actors that 
have defined and redefined this field of knowledge. 
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