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Abstract: Within the scientific literature, there has been much debate about the use of the Internet
in teaching in university contexts. The potential of this tool and its educational possibilities is well
documented. The main purpose of this study is to analyze the use of the Internet in university teaching
from a bibliometric perspective. To analyze scientific works, scientific mapping strategies have been
used; for example, exploring the co-words and co-authors in works on this topic. We have worked
with an analysis unit of 5118 documents which are indexed in the Web of Science database. Among
the findings of this research, it can be highlighted that most publications are in English—the topic
has been thoroughly studied and works have been published in this language over time. Moreover,
the United States is the country which is most productive in relation to educational and computing
fields. The most relevant topics themes are “e-learning”, “systems” and “Internet of Things”.

Keywords: internet; higher education; learning; bibliometric analysis; scientific mapping

1. Introduction

The Internet has not only revolutionized the way we relate to each other, but it has also changed
the way we communicate (Danet and Herring 2007). A large number of scientific studies show how
people use mobile phones and the Internet for their own leisure rather than for educational or work
reasons. The Internet has shown its effectiveness in most of the studies in which it has been tested; in
particular, the potential of WhatsApp has been made clear (Koparal et al. 2019; Rathbone et al. 2020;
Segura-Robles et al. 2019). The study and analysis of the evolution of different topics in the scientific
literature is an important aspect of scientific knowledge. This information foreshadows the research
potential of a particular field (Allen et al. 2009; Khiste and Paithankar 2017). The main purpose of this
study lies in the need to lay the foundations for the scientific development of Internet applications in
higher education since there are no precedents for similar research.

The weight that the use of the Internet has in all areas of our lives, including education, is obvious.
Although this transformation has occurred rapidly in the educational system, the Internet has
transformed the university system in a significant way. Studies such as those of Baer (1998) and Taylor
(1995) already predicted the potential usefulness of the Internet and how it would transform the entire
university system.

The use of the Internet as a tool for university teaching has proven to be very effective. One of
the types of university education which has benefited most from this change is distance education
(Beyth-Marom et al. 2003) or blended learning (Djenic et al. 2011; Sun 2016). We must not make the
mistake of believing that all aspects are positive; the use of connected technology or tools can present
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distraction problems among students (Chen et al. 2020; Feng et al. 2019; Rana et al. 2019), privacy
issues (Gogus and Saygın 2019; Kurt 2010), and frustration due to errors on platforms (Borko et al.
2008; Golonka et al. 2012) or slow connections (Rossing et al. 2012).

From a more current perspective, we cannot ignore the role of the Internet, especially in the
development of social platforms (social media) and how they have transformed the way in which
we relate to each other today (Datu et al. 2018; Moorthy et al. 2019). The introduction of these types
of tools in class should not focus on how many “likes” or “views” can be obtained when uploading
a video on YouTube, but should be seen as an open environment with great possibilities to develop
creativity and critical thinking (González-Hernando et al. 2020).

In the current scientific literature, there is no analysis of the literature on the introduction and
evolution of the Internet in higher education. Most of the available studies are old (Kaminer and
Braunstein 1998) or focus on very specific topics that prevent a good understanding of the evolution
of this tool in university teaching, such as the use of smartphones (Carbonell et al. 2009), the use of
remote virtual laboratories (Heradio et al. 2016) or aspects of Internet security (Sakhnini et al. 2019).

Due to the positive aspects detected in the previous literature and the lack of similar and current
research, the study focuses on the analysis of works on the use of the Internet as a learning tool in the
university context (LINU1).

2. Justification and Objectives

In this research, the terms “learn” (and its morpheme derivatives), “Internet” and “higher
education” (and its synonym “university”) have been taken as analytical constructs in the scientific
works indexed in the Web of Science (WoS) database. After conducting a search process for studies
that have analyzed the concepts “learn”, “Internet”, “higher education” and “university” and from a
bibliometric perspective in the aforementioned database, no publication on the state of the question
was found that uses documentary analytical techniques such as scientific mapping. This leads the
present investigation to acquire an exploratory perspective, contributing to reducing the gap caused by
the absence of scientific publications on this topic. Furthermore, the results and conclusions presented
in this work will serve as the basis and starting point for future research, achieving an advance in
science. Likewise, this will foster the interest of different members of the scientific community in this
field of knowledge.

Therefore, this study aims to analyze the overall projects dealing with such terms in the specialized
WoS literature. Along these lines, the objectives formulated to guide the conduct of the research are as
follows:

• To determine the number of the scientific publications with the concepts “learn”, “Internet” and
“higher education” in WoS.

• To determine the scientific evolution of “learn”, “Internet” and “higher education” in WoS.
• To specify the most prominent topics for “learn”, “Internet” and “higher education” in WoS.
• To determine the most productive and influential authors regarding “learn”, “Internet” and

“higher education” in WoS.

3. Materials and Method

3.1. Research Design

To enable the objectives to be achieved, a bibliometric methodology was used in this research,
based on the potential of scientometry to search, report, record, analyze and predict scientific works
(Martínez et al. 2015; Parra-González and Segura-Robles 2019). Within this research, the guidelines and

1 LINU. This is the abbreviation established by the researchers of this study to describe the use of the Internet in university
student learning.
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premises of experts in this type of study have been followed to develop an effective research method
(Moral-Muñoz et al. 2020).

Various analytical techniques have been used, such as scientific mapping, the quantification of
different bibliometric indicators (year of publication, language, publication area, type of documents,
organizations, authors, sources of origin, countries and citation) and the structural and dynamic
development of the terms presented. Specifically, this study has been based on an analysis of co-words
and authors (Hirsch 2005), applying certain academic indices to establish academic performance (h, g,
hg, q2) (Cobo et al. 2011). The h-index is an indicator used to measure the quality of the production
of scientists according to the number of citations received in their publications. The g-index allows
us to delve into the productive analytics of researchers who have a similar value in the h-index. The
hg-index is a combination of the previous indexes. It allows us to obtain a result that takes into account
the potentialities of the “h” and “g” indexes and reduces their drawbacks. Finally, the q2-index is
made from a quantitative measure (h-index) and another based on qualitative properties of the h-core
(Alonso et al. 2010; Cabrerizo et al. 2010).

This method is followed in order to generate maps with nodes that will establish both the position
and the performance of the subdomains of the analyzed constructs. Likewise, these actions will allow
the determination of the thematic development of the established terms (López-Robles et al. 2019).

For an effective analytical structure and presentation of results, previous studies that have used
this type of research design have been followed, which have been reported from the impact literature
indexed in the Journal Citation Reports (JCR), revealing an analysis model which has been validated
by experts (López et al. 2019; López et al. 2020; Rodríguez-García et al. 2019).

3.2. Procedure and Data Analysis

To carry out this investigation, different procedures were carried out: (a) selection of the database;
(b) establishment of the keywords to analyze; (c) preparation of the search equation ((“learn*”) AND
(“Internet”) AND (“higher education” OR “university”)); (d) entering the equation in the WoS search
field under the TITLE tag to specify the documentary report in the title, abstract and keywords of the
existing production.

Following this method, we found an initial amount of 5187 scientific papers in an open search of
the WoS database. The first result was found in 1993. This led to the establishment of a study range
from 1993 to 2019. Publications concerning the year 2020 have not been taken into consideration as the
year had not ended, and its inclusion could lead to a bias in the investigation. A total of 39 documents
have been deleted due to duplication or indexing errors. Finally, we worked with an analysis unit of
5118 documents.

All these actions have been carried out following the protocols of the PRISMA-P matrix for reviews
of the scientific literature. This has led to the creation of a flow diagram (Figure 1).

Various tools have been used to approach the analysis of works, such as Analyse Results, Creation
Citation Report and SciMAT. The first two are offered by WoS on its platform and allow the extraction
and analysis of allusive data per year, authorship, country, type of document, institution, language,
medium and most cited documents. SciMAT is a software tool that analyzes scientific works, taking the
words longitudinally and taking into account their structural and dynamic development. The guidance
of experts in the use of this tool has been followed to carry out an accurate and effective analysis
(Montero-Díaz et al. 2018). With SciMAT, recognition, reproduction, determination and performance
processes have been carried out, which are detailed below:

- Recognition: In this process, the keywords of the publications obtained were analyzed (n = 11,139).
Both a co-occurrence node map and a standardized network of co-words were made. To do
this, a keyword debugging was performed, finally analyzing 10,443 keywords. Finally, the most
incidental themes and concepts were established with a clustering algorithm.

- Reproduction: In this process, a strategic diagram and a thematic network were created based
on the principles of centrality and density. Four areas were specified in the figures with their
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particularities: motor and important issues (upper right area), isolated and entrenched issues
(upper left area), issues that are projected or are disappearing (lower left area) and issues with a
low and transversal level of development (lower right area).

- Determination: In this process, the elaborated nodes corresponding to the different predetermined
periods or time intervals were analyzed. For the study of co-words, five periods were configured,
taking as a criterion the scope of 1000 documents per period (P1 = 1993–2005; P2 = 2006–2010;
P3 = 2011–2013; P4 = 2014–2016; P5 = 2017–2019). For the authors’ analysis, a single period
covering the entire work has been established (PX = 1993–2019). The number of keywords in
common between the periods produced the strength of association. The interval diagrams show
data on the importance of each of the themes in the established periods, following a process of
grouping, taking as a reference the Callon indicators, which study the degree of interaction of a
network with respect to other networks, from two perspectives: centrality, which analyzes the
strength of external links with other topics, as the measure of the importance of a topic in the
development of a certain field of research; and density, which studies the internal strength of the
network, analyzing the internal links between all the keywords that are grouped around a specific
topic, thus showing the degree of development of the field of study analyzed.

- Performance: In this process, production indicators were established with their relative inclusion
criteria to analyze the reported scientific literature. Bearing in mind the indicators listed in Table 1,
it can be observed that the unit of analysis focuses on the unit of evaluation itself; in this case, the
keywords of the manuscripts. The frequency threshold marks the minimum frequency of intervals,
i.e., the minimum required number of keywords or topics that coincide with each other. The type
of network generates a multiple connection of co-occurrence of words and authors. The linkage
value generates the number of coincidences between thematic networks. The normalization of
connections is based on the equivalence index eij = cij2/Root (ci − cj). The clustering algorithm, by
means of simple centers, makes the map of subjects and related subnetworks. The evolutionary
measure, through the Jaccard Index, shows the similarity measure that elaborates the evolutionary
map and the transition map through the inclusion rate.
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Table 1. Production indicators and inclusion criteria.

Configuration Values

Analysis unit Keywords authors, keywords WoS

Frequency threshold Keywords: P1 = (2), P2 = (5), P3 = (5), P4 = (5), P5 = (5)
Authors: PX = (3)

Network type Co-occurrence

Co-occurrence union value threshold
Keywords: P1 = (2), P2 = (3), P3 = (3), P4 = (3), P5 = (3)

Authors: PX = (2)
Normalization measure Equivalence index

Clustering algorithm Maximum size: 9; Minimum size: 3
Evolutionary measure Jaccard index
Overlapping measure Inclusion Rate

4. Results

4.1. Scientific Performance and Production

The number of reported documents from the scientific literature amounts to a total of
5118 publications. The works began in 1993, following a pattern of irregular production to date. From
1993 to 1998, the production is ascending and constant, although with a small amount of production.
Between 1999 and 2000, there is a decrease in production, rebounding from 2001 to 2005. In this period,
the production follows the same pattern as from 1993 to 1998, but with a difference in the amount
of production, which is much higher. In 2006, there is a further decline, although from 2007 to 2012,
the growth curve is high, with a constant and voluminous production. In 2013 and 2014, there is a
further decline, with a rebound in 2015 to 2017. In 2018 and 2019, production falls sharply, bringing the
volume of production back to 2010 levels (Figure 2).
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Figure 2. Evolution of scientific works regarding the Internet as a learning tool in the university
context (LINU).

The language used mainly by the scientific community for the elaboration of the documents is
English (n = 4752), followed by Spanish (n = 220). The remaining languages do not exceed 50 works in
total. The area of knowledge that LINU occupies in WoS focuses mainly on the category education and
educational research (n = 2952), followed by computer science (n = 1200) and engineering (n = 659).
The remaining areas do not exceed 300 works in total. The document types published in the scientific
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community to present research are articles (n = 2630) and conference papers (n = 2526). The other
documents do not exceed 120 works in total. The institutions with the highest numbers of works are the
State University System of Florida (n = 44) and the University of Seville (n = 38). The other institutions
have a production of under 31 documents. The authors with the highest numbers of scientific works
are Tsai, C.C. (n = 20), who has published much more than Machotka, J. (n = 13) and Nedic, Z. (n = 13).
The remaining authors have production levels of fewer than 11 publications. The source of production
is mainly focused on conference papers, as shown by the works of EDULEARN Proceedings (n = 257)
and INTED Proceedings (n = 180); the rest of the documents related to conference papers number fewer
than 80 documents. The main journals are Procedia Social and Behavioral Science (n = 108), followed
by Computers and Education (n = 73). The rest of the documents number below 67. The country with
the highest scientific production in this area is the United States (n = 883), followed by Spain (n = 534).
The rest of the countries have produced fewer than 360 works. The most frequently cited publications
in the field of LINU are those of Kietzmann et al. (2011), with 1232 citations; Mangold and Faulds
(2009), with 1033 citations; and Cook et al. (2008). The remaining references exhibit below 600 citations.

4.2. Structural and Thematic Development

The evolution of keywords shows data on those keywords (World-Wide-Web, Internet, Intention,
Facebook and Technology, among other topics) that are omitted, those that are used and those that
coincide between certain periods. In this case, it is observed that between P1 and P2, and between P3
and P4, there is a coincidence of more than 30%, which shows that between these periods, the study
basis has been coincidental and has been based on a general line of research. On the other hand, the
number of matching keywords between the second and third period, and between the fourth and fifth
period, is less than 30%; in other words, the number of matching words between these periods is 27%
and 28%, respectively. That is, it shows discrepancies in the lines of investigation, either because new
lines of research are being offered, or because there are several lines of research being carried out at the
same time (Figure 3).
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The academic performance of the established time intervals offers, by means of bibliometric
indicators (h-index, g-index, hg-index, q2-index), the most relevant and important topics in the study
of LINU. In this case, it can be seen that, in the first period, the subject matter with the highest h-index
is “World-Wide-Web”, which is considerably different from the topic with the next-highest h-index,
“students”. In the second and third periods, the subject matter with the highest h-index is “Internet”. In
addition, in both periods, other subjects, such as “higher education”, are shown to be relevant; however,
in both cases, these are far from the significance of “student”. In the fourth period, the bibliometric
levels are even, with new themes appearing, such as “intention”, “Facebook” and “attitudes”. In the
fifth period, the theme with the highest h-index is “technology”, although there are other relevant but
distant themes, such as “university students”, “self-efficacy” and “usage”. In all periods, variances in
the themes can be observed (Table 2).
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Table 2. Thematic performance in LINU.

Interval 1993–2005

Title Works H Index G Index HG Index Q2 Index Quotes

Atrial-Cell 5 1 1 1 1.41 5
World-Wide-Web 26 11 22 15.56 16.25 510
Distance-Learning 14 4 5 4.47 6 30

E-learning 10 2 5 3.16 13.11 93
Education 17 6 14 9.17 11.49 197

Distance-education 13 4 7 5.29 6.32 53
Students 12 7 12 9.17 16.73 260

Model 5 5 5 5 19.62 768
Higher-Education 6 4 4 4 6.63 41

Computer-Mediated-
Communication 3 3 3 3 8.66 81

Interval 2006–2010

Title Works H Index G Index Hg Index Q2 Index Quotes

Internet 88 22 40 22.66 30.03 1818
Students 21 12 18 14.7 21.91 666

Higher-Education 55 13 29 19.42 18.73 889
University-Students 15 9 13 10.82 21.63 613

Information-Technology 9 8 8 8 19.6 507
Medical-education 9 6 8 6.93 11.49 189

Innovation 4 3 4 3.46 7.14 50
Internet-use 5 2 3 2.45 14.21 128

Distance-learning 7 1 2 1.41 4 17

Interval 2011–2013

Title Works H Index G Index Hg Index Q2 Index Quotes

University-Students 20 9 15 11.62 13.42 327
Online 23 12 20 15.49 15.49 472
Internet 99 17 27 21.42 19.77 915

E-learning 32 5 11 7.42 6.32 143
Web 2.0 19 4 11 6.63 17.89 1408

Perceptions 13 6 11 8.12 10.95 157
Teaching/learning strategies 4 2 4 2.83 8.83 66

Technology-Acceptance 4 2 2 2 8.83 71
University 6 5 5 5 6.71 120

Interval 2014–2016

Title Works H Index G Index Hg Index Q2 Index Quotes

College 9 6 9 7.35 10.39 108
Intention 22 11 19 14.46 17.23 376

University-Students 21 8 12 9.8 12 160
Attitudes 30 10 18 13.42 15.17 357
Facebook 49 11 18 14.07 14.83 392

Technology 41 8 14 10.58 12.65 240
B-learning 45 7 10 8.37 8.37 147
Students 23 8 12 9.8 12 154

Internet/Web-Based-Learning 14 7 14 9.9 15.2 269
Online 16 6 8 6.93 7.35 79

Academic-performance 8 6 8 6.93 17.66 236
Mobile-learning 9 2 5 3.16 6.63 36

Distance-education 6 1 2 1.41 3.61 14
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Table 2. Cont.

Interval 2017–2019

Title Works H Index G Index Hg Index Q2 Index Quotes

Technology-Acceptance-model 34 5 8 6.32 7.42 74
University-Students 21 6 8 6.93 6.93 80

Technology 134 10 18 13.42 17.03 454
Self-efficacy 32 6 7 6.48 7.35 83

Usage 29 6 8 6.93 9.49 84
Education 29 4 4 4 4.47 32
E-learning 36 5 10 7.07 7.42 108

Internet-of-things 19 4 8 5.66 8.25 80
Teachers 11 2 6 3.46 8 46

Academic-performance 10 3 6 4.24 5.2 37
System 8 3 5 3.87 3.87 25

Mobile-devices 9 2 3 2.45 4.24 15
Learning 10 3 4 3.46 3.87 40

The analysis of the five established diagrams shows a common pattern in the leading topics, such
as the theme of university students, which is constantly repeated as a leading topic from the second
period to the last. In all periods, the investigations are mainly focused on “self-efficacy”, “attitudes”
and “constructivism”, although “Internet addiction” appears strongly in the last period.

In addition to the above, in the first period, the motor theme is “model”, which guides the research
on “web-based-training”, “technology-acceptance” and “instruction”. In this period, the focus is on
technology acceptance and instruction models.

In the second period, in addition to “university students”, we observe “medical-education”, whose
research is based on “computer-assisted-instruction”, “curriculum” and “tool”. In this period, research
is more oriented towards the university students themselves, reflected in research on applications and
curricular elements.

In the third period, in addition to “university students”, we find “perceptions”, whose studies
are based on “knowledge”, “user-acceptance”, “learning-environment” and “medical-students”. In
this period, research also focuses on university students, but is more oriented towards acceptance,
knowledge for use and learning environments.

In the fourth period, in addition to “university-students”, “college”, which deals with
“film”, “new literacies”, “adolescence”, “socio-cultural”, “music” and “specific-media-hypertext”;
“intention”, which deals with “satisfaction”, “self-efficacy”, “adoption”, “gender-differences”, “model”,
“perspectives”, “technology-acceptance-model” and “user acceptance” considered as the driving
themes; “Facebook”, which deals with “higher-education”, “social-media”, “social-networking”,
“Internet-use”, “social-networks”, “social-networking-sites”, “twitter”, and “university”; “attitudes”,
which deals with “acceptance”, “computer-self-efficacy”, “gender”, “beliefs”, “literacy”, “perceptions”,
“perceived-usefulness” and “knowledge”. During this period, the most interesting research areas
were perhaps extended, in this case, to the university students and the technological resources closest
to them.

In the last period, in addition to “university-students”, the themes in
“technology-acceptance-model”, which deal with “perceived-ease”, “Internet-banking”,
“computer-self-efficacy”, “e-learning-systems”, “information-technology”, “behavioural-intention”,
“perceived-usefulness” and “used-acceptance” were also leading topics; “technology”, which deals
with “internet”, “higher-education”, “acceptance”, “digital-natives”, “environment”, “experience”,
“model” and “students”; “self-efficacy”, which deals with “continuance-intention”, “adoption”,
“user-satisfaction”, “attitudes”, “beliefs”, “intervention”, “perceptions” and “performance”;
“usage”, which deals with “social-media”, “information”, “addiction”, “college-students”,
“communication-technologies”, “motivation”, “preservice-teachers” and “university”. In this last
period, we must also bear in mind the themes “Internet-of-things”, “systems” and “e-learning”, given
that, due to their location in the diagram, they are considered unknown themes, as they may be future
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driving forces, or may disappear from research. This period follows the line of the previous one,
although, in addition to focusing on students, research focuses on learning self-efficacy and social
networks (Figure 4).
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4.3. Thematic Evolution of Terms

Bearing in mind the data shown in Figure 5, it can be established that a thematic gap exists, given
that there is no theme that is repeated in all the established periods. Only “university-education”
shows a line of thematic research, but only from the second period onwards; in addition, there
are other thematic connections, although they are not constant over time, such as “Internet” in the
second and third periods, or “technology” in the fourth and fifth periods. Most of the connections
presented in the graph are thematic, since there are more continuous than discontinuous lines.
The strongest connections are those that establish “education-Internet-Internet-technology” and
“students-students-online-online-technology”.

In both cases, the evolution is constant over time, although the main object of study varies.
In addition, it can be seen that, in the first periods, the studies were mainly focused on training,
students and educational innovation through the use of the Internet, while in the last periods, they
were oriented towards the use of various technological means, distance learning and self-learning.
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4.4. Authors with the Highest Relevance Index

As shown in Figure 6, the most prolific authors throughout the study period were Clausen, A.,
who works with Tampi, M., and Spanias, A.; Barbosa, F.P.M., who works with Valdez, M.T. and Ferreira,
C.M.; Berankova, J., who works with Zerzanova, D., and Cechova, I.; and Markovic, C., who works
with Vranes, A. and Mariokov, M.J. In addition, the authors Bogdanovic, Z., and Tsai, C.C., although
they are not located in relevant positions in the diagram, are of interest to the scientific community,
given their high h-indices. The authors Ozvoldova, M. and Dormido, S. should be kept in mind for the
future of LINU, given that their location in the diagram places them as unknown authors, meaning
that they may be relevant in the coming years or may tend towards disappearance.
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5. Discussion

The new changes in information and communication technologies is a fact that is reflected in society.
An example of this is the Internet, which is involved in most of our daily actions. The educational field
is not unaware of this, especially in current times; due to the COVID-19 crisis, it has become the main
medium for developing teaching and learning processes. This is being developed at all educational
stages, especially in the university context (Baer 1998; Beyth-Marom et al. 2003; Datu et al. 2018; Djenic
et al. 2011; Moorthy et al. 2019; Sun 2016; Taylor 1995).

Within this educational context, different techno-didactic tools offered by the Internet are effective
for students’ pedagogical development. These tools enable students to enhance their creativity and
critical thinking (Allen et al. 2009; Khiste and Paithankar 2017; Koparal et al. 2019; Rathbone et al. 2020;
Segura-Robles et al. 2019).

This research focuses on analyzing scientific works on the use of the Internet as an educational
tool in the university context. From a descriptive perspective, a clearly defined profile of this type
of study can be established. In this case, it can be observed that the total number of existing studies
to date in the WoS database is 5118. These works start in 1993, and their production has seen a
constant and ascending evolution from this date until 2017, with there being two important moments
of decreases in production over the entire history of production: the dates between 2012 and 2014, and
from 2017 to the present day. In addition, the language used by researchers to present their data is
English, the most common category is education and educational research, and the type of document
used for data presentation is research articles. The most prolific institution for these studies is the
State University System of Florida. The author with the largest volume of production is Tsai, C.C.,
although the most significant authors are Clausen, A., Barbosa, F.P.M., Berankova, J., and Markovic,
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L. The journal with the largest scientific production on the subject is Procedia Social and Behavioral
Science. The country with the highest production is the United States, and the most cited document is
that of Kietzmann et al. (2011).

Regarding the analysis developed for co-words, it can be observed that the evolution is even
throughout the established time periods, although changes in the lines of research are observed. This
is due to the fact that the level of coincidence of words between periods decreases, which shows the
establishment of new studies on the subject. The dates when this occurs are between 2006 and 2013
and between 2014 and 2019.

It can be established that there is no defined theme if the various bibliometric indicators are taken
into account. This is because the topics with more bibliometric indicators vary between the established
intervals. In this case, during the first three periods, the subject matter oscillates around the Internet
and the world-wide-web, so it can be indicated that the line of research focuses on the use of the
Internet—in this case, for the teaching processes of university students. However, in the fourth period,
this changes, as research is more oriented towards technological resources—above all, focusing on
resources of interest to students, as is the case with Facebook. Moreover, in this fourth period, intention
and attitudes begin to be taken into account, which marks a new trend. This trend becomes more
focused on people rather than on resources. In the last period, this line changes again, focusing on
studies on technological resources. In this case, research is beginning to open up to the wide range of
possibilities that currently exist at the level of educational software and apps.

The studies highlighted thus far refer to bibliometric values, but these topics are not the most
relevant in each of the periods in our field of research. As can be seen, the most relevant themes do not
vary greatly between the periods. The first period focuses mainly on teaching and learning models
applied through the use of the Internet. However, from the second period to the present, the most
relevant topics are oriented towards the students themselves, associating with their attitudes and
technological resources.

Although these are the most relevant topics to date, the themes “Internet of Things”, “systems”
and “e-learning” should be taken into account, since they may be the new trends in this field of study.

In terms of the relationship of the evolution of the terms, a conceptual gap is observed; that is,
there is no theme that is repeated in all the established times. This does not mean that there is not a
solid line of research over time. In this case, there are two: “education-Internet-Internet-technology”
and “students-students-online-online-technology”. In other words, the trends focus on what has
already been indicated above: on the one hand, technological resources, and students on the other.

6. Conclusions

As has been shown, it can be concluded that the LINU study theme has enjoyed considerable
production, although in recent times, it has not been particularly significant for the scientific community.
Throughout the research period, students—especially university students—have been the main focus
of research; for example, in research works such as Vázquez-Cano et al. (2020). The research trends
have evolved over time, focusing at first, on pedagogical innovation and moving towards technological
resources—above all, those directed towards self-learning.

The prospect of this research is to offer researchers new trends in the near future regarding the
most relevant and interesting topics for the scientific community, in addition to showing the aspects on
which research has been based in recent times, so that researchers can have a base from which to start,
develop and guide their studies.

There are several limitations of this research. The first is the establishment of the intervals; in
this case, a question of equity, given that the researchers have always sought to maintain a similar
number of documents in each of the intervals. Secondly, the parameters marked in this study have been
established according to the researchers’ own criteria, with the aim of presenting results in accordance
with their size and relevance. As future lines of research, it is proposed to carry out this research in
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other specialized databases such as Scopus and, in this way, offer the scientific community another
perspective on the state of the art according to this database.
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