
COMPARATIVE STUDY OF SPANISH SCIENTIFIC PRODUCTION IN 
ICT AND INNOVATION IN HIGHER EDUCATION IN THREE 

SCIENTIFIC DISCIPLINES THROUGH THE WEB OF SCIENCE 
BETWEEN 2004-2018 

Julia Haba-Osca1, Francisco González-Sala2, Julia Osca-Lluch3 
1Dept. de Filologia Anglesa i Alemanya, Universitat de València (SPAIN)  

2Dept. de Psicologia Evolutiva I de l’Educació, Universitat de València (SPAIN) 
3INGENIO (CSIC- Universitat Politècnica de València) (SPAIN)  

Abstract  
The results of the analysis of a comparative study of the scientific production carried out in Spain in 
both ICT and Innovation in three scientific disciplines - Education Sciences, Psychology and Philology 
- in the Higher Education area and collected in the Web of Sciences (WoS) between 1998-2017 are 
presented. In order to do this, a descriptive study is carried out with all the documents contained in the 
WoS database, determining among other bibliometric indicators: the evolution of scientific production, 
documentary typology, publication languages, journals and their thematic categories. A total of 4,978 
papers were recovered, of which 52.88% are congresses communications and 43.72% are articles 
and reviews. It is observed that it increases the publication of the number of works carried out in Spain 
on these subjects (ICT and Innovation), especially since the year 2010, highlighting the relevance of 
the years 2015 and 2016 for being those that have a higher production. The articles were published in 
a total of 458 journals. The works were published in journals that are indexed 85.95% in Education, 
10.10% in Psychology and 3.95% in Philology. The works have been published in 7 different 
languages, being English (54.13%) and Spanish (44.93%) the most frequently used languages in 
more than 99% of the works. The journals included in the WoS used by the vast majority of the 
Spanish researchers to publish their papers on the subject under study are "Journal of Education", 
"International Journal of Engineering Education", "Education XX1", "REDU-Journal of University 
Teaching" and "Computers & Education". 
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1 INTRODUCTION  
Digital technologies offer new opportunities for learning in an increasingly connected society, in which 
learning to work with others and collaborating becomes a transcendental competition. The current 
pedagogy should bet to allow students greater freedom to expand their way of thinking outside the 
conventional and collaborative learning methodologies can generate learning in turn to meet these 
concerns. Building and sharing become cross-cutting objectives that give meaning to the use of 
information and communication technologies (ICT) in the curricular development and training of 
students [1].  

The new information and communication technologies are those that revolve around three basic 
media: information technology, microelectronics and telecommunications; but they rotate not only in 
an isolated way, but what is more significant, interactively and interconnected, which allows to achieve 
new communicative realities [2]. 

There are multiple electronic instruments that fit within the concept of ICT, television, telephone, video, 
computer. Undoubtedly, the most representative media of today’s society are computers that allow us 
to use different computer applications (presentations, multimedia applications, office programs, etc.) 
and more specifically communication networks, specifically the Internet.  
Information and Communication Technologies (ICT) have been gradually integrated into the educational 
centres. To the first theoretical reflections that the professionals of the education realized on the 
adaptation or not of these technological for the learning, it has continued with the analysis on the use of 
these technologies and its connection to the theories of learning, together with methodological proposals 
for its implementation. The impact of Information and Communication Technologies (ICT) on education, 
possibly leads to one of the biggest changes in the field of Education. Through the Internet and the 
information and resources it offers, a new window opens in the classroom that allows us to access 
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multiple resources, information and to communicate with others, which gives us the possibility to easily 
access diverse personal opinions. On the other hand, new learning theories that focus their attention not 
so much on the teacher and the teaching process, as on the student and the learning process, have a 
good ally in these media, if they are used according to the postulates of the socio-constructive learning 
and under the principles of meaningful learning [3].  
The academic, social and psychological benefits of this type of learning have been highlighted by many 
authors, including [4], [5] or [6], who highlights the existence of a long list of benefits, such as 
encouraging metacognition and allowing students to exercise a sense of control over the task (academic 
benefits), encourage students to see situations from different perspectives and create an environment 
where students can practice social skills and of leadership (social benefits) and provide a satisfactory 
learning experience, which significantly reduces the anxiety of the students (psychological benefits).  

The virtual learning environments offer a series of possibilities for collaborative processes, where 
students produce knowledge in an active way, formulating ideas that are shared and constructed from 
the reactions and responses of others [7]. A new centre of interest in the education sciences arises 
around the one of nominated “Computer-Supported Collaborative Learning” (CSCL) that becomes an 
emerging paradigm of educational research in the nineties as of which are developed in a variety of 
works that share the interest to understand how information and communication technologies (ICT) 
can facilitate collaborative development processes in teaching-learning situations, and how 
collaborative learning environments can improve and enhance the interaction, the group work, and 
therefore, the result of the learning process of the participants ([8], [9], [10]). 

Studies on the scientific production and other research activities of a discipline have become a 
relatively frequent practice in scientific work, and in this sense, the field of digital technologies (ICT) 
should not be an exception. The present work aims to offer a general view of the scientific production 
developed in Spain and determine to growth of this field of research through the number of works 
published in prestigious scientific journals and international dissemination in three scientific disciplines: 
Education Sciences, Philology and Psychology. 

To do this, we will analyse the works published on this subject in the journals included in the 
multidisciplinary databases of the Web of Science (WoS). Publication practices in international 
scientific media are, in recent years, one of the hallmarks of the research activity of Spanish scientists 
that have led to the current bibliometric studies and their usefulness to detect quality research. In 
some scientific disciplines they are precisely, especially abundant, since they allow to know the 
publishing habits of researchers in a country, as well as the means used to disseminate their work.  

2 METHODOLOGY 
This study uses as a source of information the Web of Science (WoS) databases, currently produced by 
Clarivate Analytics, which are the most widely used sources of information in the analysis of international 
scientific activity and in bibliometric studies, since they provide information on the totality of the authors 
and their places of work. A literature search was carried out in the Arts & Humanities Citation Index 
(A&HCI), Science Citation Index (SCI), Social Sciences Citation Index (SSCI) and Emerging Sources 
Citation Index (ESCI) databases, with the terms comprising all the literature related to research. The 
search profile was made combining the terms “Information Communication Technologies”, “Information 
Technology and Communications”, “ICT”, “Distance learning”, “Digital competencies”, “Online learning”, 
“Virtual learning”, “Virtual education”, “Use of ICT’s”, “Teaching-learning process”, “Blended-learning”, 
“Education in Higher Education”, “Higher Education”, “Education”, “E-Innovation” and “High Virtual 
Education” in the field Topic and “Spain” in the field Address, in order to limit the search to the production 
of researchers whose affiliation work center wil be associated with any Spanish institution. The time 
period was defined for the works published in the last fifteen years (2004-2018). Once all the production 
was collected, it was processed using Ms Excel 2007 and Ms Access 2007. Bibliometric indicators were 
used related to the documentary typology, the language of publication and the journals where the works 
were published in each of the areas analyzed.  

3 RESULTS 

3.1 Production temporal evolution  
When analysing the evolution by years of the Spanish scientific production in Information Technology 
and Communication (ICT) and innovation in Higher Education indexed in the database of the WoS, an 
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increase in it over time is observed (see Figure 1). Since 2008, production begins to exceed 100 
documents, but it is form 2015, when there is a significant and constant increase in production, as a 
result of the increase in journals indexed in the WoS from that year, with the creation of the Emerging 
Science Citation Index (ESCI) database.  

 
Figure 1. Production temporal evolution. 

However, the publication of works related to Information and Communication Technologies (ICT) and 
Innovation in Higher Education is not the same in all scientific areas. Figure 2 shows the evolution of 
the number of jobs in the three areas under study. As can be seen, there is an increase in the number 
of works published in the three scientific areas, being Education which stands out for having a greater 
number of jobs, with a significant increase in production as of 2015, and being the year 2018 which 
stands out for being when a greater number of works was published. Psychology is the discipline that 
ranks second in terms of the number of published works, with a significant increase in the number of 
works published since the year of production from a very variable production and highlighting the year 
2014 and being the year 2017 the one that stands out for its greater production. Philology is the area 
where fewer works have been published in Spanish institutions on the subject of our study. Although 
there are many oscillations in the number of works published in this area over time, there is a slight 
increase in production as of 2015, highlighting the years 2016 and 2018 for being when a greater 
number of works have been published.  

 
Figure 2. Production evolution in Education Sciences, Philology and Psychology. 
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3.2 Documentary typology 
The analysed works have been published in different documentary types, being Education the area in 
which a greater variety of works have been published. The works have been published in the three 
scientific areas mainly in an article format, exceeding 90% of all scientific production in all three cases. 
The highest percentages of publication of articles are given Education (95.66%) and Psychology 
(94.12%), also the reviews, have been published in a greater percentage in Psychology (3.21%) and 
Education (2.29%). Philology stands out for its production in Book and Article Reviews (6.02%) and 
Proceedings Papers (1.50%) compared to the other two areas analysed.  

Table 1. Distribution in percentages of the works by area and documentary typology. 

Documentary Typology Education Philology Psychology 
Article 95.66% 90.98% 94.12% 

Article; Proceedings Paper 0.31% 1.50% 0.00% 

Book Review 0.56% 6.02% 0.00% 

Editorial Material 1.12% 0.75% 1.07% 

Letter 0.06% 0.00% 0.00% 

Meeting Abstract 0.00% 0.00% 1.60% 

Review 2.29% 0.75% 3.21% 

Total 100% 100% 100% 

3.3 Language of publication 
The analysed works have been published in 8 different languages (see Table 2). The two most used 
languages for publishing the works are Spanish and English. When analysing the languages used by 
the researchers of the different areas under study for publishing their works, some differences are 
observed. In Education, the most used language to publish the works under study is Spanish 
(69.06%), while in Psychology (63.1%) and Philology (51.13%) the most used language has been 
English. Unsurprisingly, Philology is the scientific area he uses to publish his works in a greater 
number of languages.   

Table 2. Distribution in percentages of the works by area and language of publication. 

Languages Education Philology Psychology 
Catalan 0% 0.75% 2.67% 

English 29.82% 51.13% 63.10% 

French 0% 5.26% 0% 

German 0% 0% 0.53% 

Italian 0.06% 0.75% 0% 

Portuguese 1.05% 0.75% 0.53% 

Rumanian 0% 0.75% 0% 

Spanish 69.06% 40.60% 33.16% 

Total 100% 100% 100% 

3.4 Publication journals and thematic categories 
The total number of journals in which the documents were published is 300, which suggests a 
considerable dispersion of the subject studied. The productivity of the Revista de Educación (93 
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papers), Computers in Human Behaviour (56 papers), Pixel-Bit Revista de Medios y Educación (54 
papers) and RIED Revista Iberoamericana de Educación a Distancia (51 papers). Table 3 shows the 
list of journals that group more than 54% of the total number of papers published on the subject of this 
analysis by Spanish researchers (table 3). 

Table 3. Most productive journals. 

Journals Number of 
papers % 

Revista de Educación 93 4.92% 
Computers in Human Behaviour 56 2.96% 
Pixel-Bit Revista de Medios y Educación 54 2.85% 
RIED Revista Iberoamericana de Educación a Distancia 51 2.70% 
Profesorado – Revista de Curriculum y Formación de Profesorado 47 2.48% 
Educación XX1 46 2.43% 
IJERI- International Journal of Educational Research and Innovation 46 2.43% 
Revista Latinoamericana de Tecnología Educativa – RELATEC 45 2.38% 
EDMETIC 44 2.33% 
Cultura y Educación 43 2.27% 
Digital Education Review 42 2.22% 
Revista Complutense de Educación 40 2.11% 
Revista Española de Pedagogía 39 2.06% 
RED – Revista de Educación a Distancia 38 2.01% 
REDU – Revista de Docencia Universitaria 38 2.01% 
ATTIC – Revista d’Innovació Educativa 26 1.37% 
Educatio Siglo XXI 25 1.32% 
Bordon – Revista de Pedagogía 24 1.27% 
Education in the Knowledge Society 23 1.22% 
Porta Linguarum 22 1.16% 
Revista Electrónica Interuniversitaria de Formación del Profesorado 21 1.11% 
Ensayos – Revista de la Facultad de Educación de Albacete 17 0.90% 
International Journal of Educational Technology in Higher Education 17 0.90% 
Revista Iberoamericana de Educación 17 0.90% 
RIE – Revista de Investigación Educativa 17 0.90% 
Campus Virtuales 16 0.85% 
Estudios sobre Educación 16 0.85% 
ETIC NET – Revista Científica electronica de Educación y 
Comunicación en la Sociedad del Conocimiento 

16 0.85% 

Educational Technology & Society 15 0.79% 
Enseñanza de las Ciencias 15 0.79% 
Frontiers in Psychology 15 0.79% 
Interactive Learning Environments 15 0.79% 

4 CONCLUSIONS 
The total Spanish production on Information and Communication Technologies (ICT) and Innovation in 
Education collected in the databases of the Web of Science (WoS) increases considerably throughout 
the period analysed. The distribution of articles published by journals allows an idea of the preferences 
of Spanish researchers in these areas for the publication of their research papers. In this case, as we 
have seen, the works have been published in 300 journals, among of which, 4 of them stand out as 
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they have published more than 50 articles each. In general terms, the data obtained in the present 
study confirm the growth of Spanish scientific production in Information and Communication 
Technologies (ICT) and Innovation in Higher Education, which confirms the consolidation of Spanish 
research in this line of research, although it is observed that there are significant differences among 
researchers in the disciplines of scientific areas.  
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