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Since its inception in 1985, the Australasian Journal of Educational Technology (AJET) has
been dedicated to the diffusion of studies on the integration of technology in higher
education. Its track record in this field has placed it in the first quartile of the Scimago Journal
& Country Rank. The objective of the study was to reveal to the scientific community the
journey and evolution that this journal has had throughout its existence in Web of Science.
A bibliometric methodology was used, supported by a scientific mapping from a unit of
analysis of 798 documents. For this reason, a co-word analysis can be a fundamental tool for
understanding the characteristics of their production and their impact on the scientific
community. There is an evident progressive evolution of the studies published in the
Australasian Journal of Educational Technology, with a first phase focused on the design
and implementation of educational technology in learning environments, a second phase
focused on the enrichment of technology and its acceptance within the processes of teaching
and learning, and finally a stage focused on student and teacher perceptions of the
implementation of technology in the educational context.
Implications for practice or policy:
• We have established a contextual framework to show researchers current trends in
educational technology and delineate future lines of research.
• Those interested in this subject will have a set of bibliometric indicators to delve into the
field of educational technology.
• Higher education teachers and students will discover the evolution of the use of
technology in learning spaces.
Keywords: bibliometric analysis, scientific mapping, Australasian Journal of Educational
Technology (AJET), SciMAT, Web of Science

Introduction
Bibliometric research applied to the analysis of scientific journals constitutes a fundamental tool for
determining the characteristics of their production and their impact on the scientific community (AntaCabreros, 2008; Ariza & Quevedo-Blasco, 2013). The publication of the results of an investigation in
specialised journals is the fundamental step in disseminating the main findings of a field of knowledge
(Bueno & Fernández, 2003; Laufer, 2007). These scientific publications are the subject of bibliometrics
(Pérez-Matos, 2002), which defines the processes of the science of literature and its disciplines based on
counting and analysing techniques typical of statistics and mathematics (Pritchard, 1969).
Chen et al. (2019) consider that a systematic analysis of scientific publications on a certain topic provides
insight into the state of its recent development. As a statistical method to evaluate scientific publications
effectively, bibliometric analysis has been widely used to obtain this insight in various interdisciplinary
fields. Some examples are the recent state of diabetes research in China (Chen, Weng et al., 2017), the
scientific development of artificial intelligence in education (Moreno-Guerrero et al., 2020), the field of
natural language processing (Chen, Chen et al., 2017) and the term equity in education (Jurado de los Santos
et al., 2020).
Other research is related to the development of the technological pedagogical content knowledge (TPACK)
model (Soler-Costa et al., 2021), the evolution of the literature on autism and parental influence (CarmonaSerrano et al., 2021), artificial intelligence in electronic health records research (Chen, Liu et al., 2018),
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research on technology-assisted language learning (Chen, Hao et al., 2018) and advances on Arduino in
scientific research (López-Belmonte et al., 2020). Bibliometrics has been used not only to analyse particular
topics such as those mentioned but been used to analyse journals and their impact and significance in the
research community (Cascón-Katchadourian et al., 2020; Donthu et al., 2021).
In this way, the present study analysed the scientific literature of the Australasian Journal of Educational
Technology (AJET) indexed in the Web of Science (WoS) database from a bibliometric approach of
mapping the co-words to obtain their production indicators and their structural and dynamic development
from the constructs extracted from their publications.
Since its inception in 1985, AJET has been the international journal of the Australasian Society for
Computers in Learning in Tertiary Education, whose main objective is to promote research and studies on
the integration of technology in higher education, promote effective practice and influence policy. The
journal is indexed in the Scopus database, appearing in Journal Citation Reports (JCR) in the second quartile
(Q2) and in Scimago Journal & Country Rank in the first quartile (Q1). The studies published by AJET
have a high impact, obtaining a value of 44 in the h-index. The two most cited articles in the journal
(Kennedy et al., 2008; McLoughlin & Lee, 2010) have more than 783 citations combined. In this way, the
bibliometric study of its production becomes fundamental for knowing in a global way the evolution of the
journal during its first 35 years of productivity, through research and review articles on educational
technology, information and communication technologies for education, online learning and e-learning,
educational design, multimedia, computer-aided learning and related areas. Reviewing articles published
in the journal can provide an overview of trends in scientific research as well as identify emerging issues
within the field of educational technology; in particular, it can provide a better understanding of what has
been researched and, in addition, make predictions about what will happen in the future (Morris et al.,
2002).
The main topics addressed by AJET include studies that promote the understanding of educational
technology in post-secondary education settings, including higher and continuing education and lifelong
learning and training. Therefore, manuscripts that develop experiences in school stages are excluded. In
short, AJET addresses a set of topics related to the advances in knowledge of educational technology in the
field of post-school education, which are of enormous interest to both the scientific community and the
teaching community – all of this in order to offer the latest advances and innovations in the development
of technology in education.

Justification and objectives
This study analysed the scientific literature of AJET. The journal currently presents prestigious indexation,
such as the JCR with an impact factor of 1396 and Scopus (CiteScore = 3.5; CiteScoreTracker = 5.3). There
are already several bibliometric studies carried out on AJET (Bond, 2018; Bond & Buntins, 2018).
However, as a novelty, we used a scientific mapping of co-keywords, catalogued as a bibliometric technique
that takes into account the measurement of various production indicators and the structural and dynamic
development of the constructs extracted from the publications (López-Robles et al., 2019).
To follow a research model validated by the scientific community, this research adhered to the guidelines
and analytical processes carried out by other impact studies that have analysed the state of a question in the
scientific literature of WoS (Carmona-Serrano et al., 2021; Mac Fadden et al., 2020).
Specifically, the general objective of this research was to inform the scientific community about its journey
and evolution throughout its existence in WoS. To achieve this objective, we present the following specific
objectives, which will guide the reader through the entire investigative process:
•
•
•
•

determine the number of publications in and annual citations of AJET during the time period
established in the study
determine the most prolific institutions, authors and countries as well as the most cited articles in
AJET during the chosen time interval
discover the connections established between countries and institutions in AJET publications
determine the evolution of keywords and themes in AJET according to the time period established
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•
•

estimate the next trends in the field of research in AJET
identify the most prolific authors and themes as well as the connections between authors in the
time period analysed in the study.

Method
Research design
This study was based on the principles of bibliometrics by which different actions are performed in order
to search, register, analyse and predict scientific literature (López-Belmonte et al., 2019; Martínez et al.,
2015). To carry out each of these processes, we followed the guidelines of experts in the field of
scientometry (Montero-Díaz et al., 2018).
Among the analytics addressed, this work includes an analysis of the performance of the reported
publications, of the established collaborations, of a co-word analysis (Hirsch, 2005) and of various
bibliometric indicators (indexes h, g, hg, q2) (Cobo et al., 2011). This was done to generate maps with
nodes that reveal the performance and location of various conceptual subdomains (López-Belmonte et al.,
2020) concerning AJET. Moreover, we expected the different processes carried out to establish the
thematic development of the journal (López-Robles et al., 2019).
Procedure
All research requires the implementation of different actions to achieve its objectives. In this case, the study
was carried out in different phases (Moreno-Guerrero et al., 2020).

Figure 1. Flow chart according to the PRISMA protocol
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First, the database was selected. In this case, it was WoS, because it contains a large volume of impact
publications related to social sciences, the field of knowledge that AJET houses, and the database from
which JCR draws to establish a ranking. Next, all the publications indexed under the metadata “Australasian
Journal of Educational Technology” were reported. This search yielded a total of 868 documents. The first
AJET publications indexed in WoS refer to the year 2007. For this reason, this work covers 13 years (2007–
2020).
To refine the results obtained, a series of criteria were applied (López-Belmonte et al., 2021). As exclusion
criteria, publications classified as editorials or presentations of special issues in the journal were taken into
account (n = 70), and the year 2021 was suppressed, as the year was not completed. Manuscripts published
in the journal and that were indexed in WoS in or prior to 2020 were included. The following were also
considered for inclusion: institutions (x ≥ 22), authors (x ≥ 20), countries (x ≥ 50) and the five most cited
manuscripts.
Taking into account the defined criteria, a final analysis unit of 798 publications resulted. At all times, we
followed the guidelines and actions established by the protocol of the preferred reporting items for
systematic reviews and meta-analyses (PRISMA) matrix (Moher et al., 2015) (see Figure 1).
Data analysis
We used Various programs to analyse AJET: the Analyse Results and Creation Citation Report applications
established by WoS on its platform, the VOSviewer software to generate a map of collaborations between
countries and institutions and SciMAT to carry out a longitudinal study on the structural and dynamic
development of scientific production. For this, we followed the guidelines of experts in this tool (MoralMuñoz et al., 2020). Likewise, we carried out a co-word analysis at the thematic level in several phases:
•

•

•

•

Recognition: In this phase, the keywords of the reported documents were analysed (n = 1170). A
map of co-occurrence nodes was generated. A normalised network of co-words was developed.
The most significant keywords were detected (n = 1029). The most decisive themes and concepts
were represented by a clustering algorithm.
Reproduction: A strategic diagram and a thematic network were developed based on the principles
of centrality and density. In the graphic analysis made, four distinct regions were established: (a)
upper right: relevant themes; (b) top left: deep-rooted and isolated issues; (c) lower left: issues in
disappearance or projection; (d) lower right: themes of little development and transversal.
Determination: The evolution of nodes was analysed in the different periods or established time
intervals. In this research, three periods were configured (P1 = 2007–2011; P2 = 2012–2016; P3
= 2017–2020). These periods were thus configured to achieve an equitable volume in scientific
production (P1 = 271 documents; P2 = 285 documents; P3 = 242 documents). Therefore, the time
periods were set in this particular way. In this step, the strength of association was calculated
through the volume of keywords in common between the different periods. For the analysis of the
authors, all the publications were grouped under the same period that entails the time span that
was the focus of our study (Px = 2007–2020).
Performance: In this phase, different production indicators were taken into consideration with their
corresponding inclusion criteria (Table 1).

Table 1
Production indicators and inclusion criteria
Configuration
Analysis unit
Frequency threshold
Network type
Co-occurrence union value threshold
Normalisation measure
Clustering algorithm
Evolutionary measure
Overlapping measure

Values
Keywords authors, keywords WoS
Keywords: P1 = (2), P2 = (2), P3 = (2); Authors: Px = (2)
Co-occurrence
Keywords: P1 = (1), P2 = (1), P3 = (2)
Authors: Px = (2)
Equivalence index: eij = cij2 / Root (ci - cj)
Maximum size: 9; Minimum size: 3
Jaccard index
Inclusion rate

122

Australasian Journal of Educational Technology, 2021, 37(6).

Results
Scientific performance and production
The total scientific production volume of AJET in WoS is 798. From its beginning in the WoS database in
2007 until 2020, its production, in terms of volume, has remained constant and continuous. The year 2012
is the most outstanding, recorded the highest volume of production. This trend was not observed in the
number of citations, which totalled 11,332. This volume of citations began to rise sharply in 2009 and
remained constant and rising until 2017. The number of annual citations fell slightly in 2018 and rose again
in 2019 and 2020. The year with the highest volume of citations is 2020 (Figure 2).
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Figure 2. Evolution of scientific production
Analysing the institutions that publish the most in AJET, Nanyang Technological University stands out in
terms of the number of manuscripts. In addition, it has the highest h-index volume. Furthermore, the
University of Melbourne has the highest number of citations, although its production volume and h-index
are lower. With respect to authors, three have a higher volume of production than the rest: Atkinson,
Dalgarno and Henderson. It is noteworthy that McLoughlin has a lower volume of production than the other
authors, although her citation level is much higher, with a total volume of 331. In addition, it should be
noted that her h-index in AJET is 2; therefore, she has only one highly cited manuscript, while the rest have
a very low citation volume. In relation to countries, Australia stands out as the country with the most
contributions in AJET, coinciding with the highest number of citations and the highest h-index (Table 2).
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Table 2
Most prolific institutions, authors and countries
Institutions
Nanyang Technological University
Monash University
University of Melbourne
Griffith University
Education University of Hong Kong
National Taiwan Normal University
University of Technology Sydney
Authors
Atkinson, R. (Independent researcher)
Dalgarno, B. (Charles Sturt University)
Henderson, M. (Monash University)
McLoughlin, C. (Australian Catholic University)
Countries
Australia
Taiwan
China
United States of America
Note: TP: article count; TC: citation count; H: Hirsch index.

TP
41
35
28
24
23
23
22
TP
25
24
24
21
TP
336
102
70
70

TC
892
403
916
851
368
227
159
TC
2
62
71
331
TC
5120
1469
888
734

H
15
11
12
10
11
8
9
H
2
3
3
2
H
31
23
16
15

In relation to countries, five clusters are mainly collaborative, and the one that is the central axis of all
collaboration is Australia, which stands out for its volume of production in AJET. By volume of
collaboration, Australia is related mainly to the United States of America and England (Figure 3).

Figure 3. Collaboration between countries
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Collaborations between institutions are evenly distributed, with no institutions standing out above others.
There are four collaboration clusters, of which the one established by Griffith University stands out due to
the number of collaborations. Furthermore, this cluster is the central axis of collaboration, given that it
collaborates with the other established clusters (Figure 4).

Figure 4. Collaboration between institutions
In relation to the most cited manuscripts in AJET, the study carried out by Kennedy et al. (2008) stands
out, with 440 citations. This quantitative study had several objectives: It analysed the extent to which
university students use technology, their degree of use in the educational sphere, as well as their relationship
with their daily lives. The results of this study show that students tend to be very familiar with technological
resources and devices, although with different degrees of familiarity. Another study that stands out for its
volume of citations is the one by McLoughlin and Lee (2010, with 329 citations. The general objective of
this research was to analyse the state of the art in the literature on personalised and self-regulated learning
through digital tools that incorporate social software. Among the various results obtained, the fact that
social computing technologies require more personal, social and participatory pedagogies stands out. Also
notable, with 155 citations, is the study carried out by Irwin et al. (2012). Using a quantitative approach,
this study analysed students’ perceptions of Facebook as a social network for disseminating academic
information and fostering interaction among students. The results reveal that Facebook contributes to
facilitating collaborative and cooperative learning. However, the authors stated that more research is needed
on how learning outcomes improve. Another outstanding study is that of McGarr (2009), with 153 citations.
McGarr carried out a literature review of the state of the art and analysed the educational use of podcasting
in college, as well as whether it allows flexibility and mobility in learning and its influence on traditional
lecture. The results reflect the benefits of podcasting to improve learning, but its use should be taken with
caution, since the results may vary depending on whether podcasting is used as a complement to learning
or as a base. Finally, with 137 citations, is the quantitative study carried out by Elgort et al. (2008). The
study analysed the perceptions of students and teachers of the use of wikis to carry out group projects in
higher education. The results show how both educational agents position the wiki as a tool that encourages
collaboration. All these studies are based on technological resources applied to the field of education.
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Table 3
Most cited articles
Authors
Kennedy, G. E., Judd, T. S.,
Churchward, A., Gray, K., &
Krause, K. L.
McLoughlin, C., & Lee, M. J. W.

Year
2008

2010

Irwin, C., Ball, L., Desbrow, B.,
& Leveritt, M.

2012

McGarr, O.

2009

Elgort, I., Smith, A. G., & Toland,
J.

2008

Title
First year students’ experiences
with technology: Are they really
digital natives?
Personalised and self regulated
learning in the Web 2.0 era:
International exemplars of
innovative pedagogy using social
software
Students' perceptions of using
Facebook as an interactive learning
resource at university
A review of podcasting in higher
education: Its influence on the
traditional lecture
Is wiki an effective platform for
group course work?

Citations
440

329

155

153

137

Structural and thematic development
Figure 5 provides relevant data on the keywords and their evolution over the set time periods. Among the
information it provides are the number of keywords that are no longer present in the next period
(represented with an arrow pointing upwards and in an oblique position) and the keywords that are newly
included in a new period (represented with an arrow pointing downwards and in an oblique position). It
also shows the keywords that exist in a given period (represented within a circumference) and the
percentage match of keywords between periods (represented with a horizontal arrow pointing to the right).
In this case, the percentage of coincidence between the established time periods is high, being higher
between the second and third period (with 53% coincidence) than between the first and second periods
(with 44% coincidence). This indicates that AJET presents a well-established and consolidated line of
research over time. The manuscripts in the journal are based on clearly defined topics. In addition, the
number of keywords used by the authors increases over time. In other words, in recent times, authors have
been making greater use of keywords. Although the number of manuscripts is even over the established
periods, the number of keywords is not.

Figure 5. Keyword continuity between contiguous intervals
The academic performance and the interval diagram show relevant values for each of the established
periods. On the one hand, the academic performance provides data on the most relevant bibliometric
indicators of the topics resulting from the co-word analysis. These bibliometric indicators are the h-index,
the g-index, the hg-index and the q2-index. Moreover, the temporal diagram provides data on the value and
level of importance of the topics resulting from the analysis. The indicator used to obtain the values in the
temporal diagram is the Callon index, which is based on centrality and density. Centrality provides
information on the strength of the external links established between the various themes or keywords.
Density provides information on the strength of the internal links generated for each keyword. These data
show the degree of development of the journal's themes in the established time periods.
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Starting with the various analyses, Figure 6, corresponding to the period 2007–2011, shows that the theme
with the highest bibliometric value is “design”, closely followed by “technology” and “teachers”. Of all the
themes resulting from the analysis, “environments”, “attitudes”, “knowledge”, and “design” stand out,
which are considered to be driving themes. Analysing in more detail, it can be seen that:
•
•
•
•

“environments” is related to “discovery”, “prompts”, “language”, “satisfaction”, “performance”,
“ICT”, “generating-cognitive-activity” and “problem-solving-processes”
“attitudes” is related to “acceptance”, “user-acceptance”, “information-technology”, “issues”,
“management-system”, “self-efficacy”, “technology-integration” and “information”
“knowledge” is related to “discourse”, “patterns”, “computer-games”, “classroom”, “framework”,
“styles”, “participation” and “impact”
“design” is related to “on-line”, “integration”, “community”, “model”, “system”, “highereducation”, “cognitive-load” and “split-attention”.

Figure 6. (a) Strategic diagram (h-index) and performance from 2007 to 2011. Themes are shown as
follows: (b) “environments”; (c) “attitudes”; (d) “knowledge”; (e) “strategies”; (f) “students”; (g) “design”;
(h) “teachers”; (i) “technology”; (j) “lectures”.
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In the “environments” theme, strong connections between the “prompts”, “discovery”, “problem-solvingprocesses”, and “generating-cognitive-activity” themes can be observed, which shows the strong
relationship within this theme and the trend within this cluster. In “attitudes”, there is a strong relationship
with “user-acceptance” and “self-efficacy”. In “knowledge”, no research trend is more pronounced than
another. The term “design” appears to be more related to the themes “split-attention” and “cognitive-load”.
All these data indicate that, in this period, the research was focused on learning environments and the
attitudes of students in the application and use of technological resources during the teaching and learning
processes. It also focused on the knowledge acquired by the students themselves while using technological
resources during their learning, and on the design of the training processes in which the technological
resources are applied.

Figure 7. (a) Strategic diagram (h-index) and performance from 2012 to 2016. Themes are shown as
follows: (b) “user-acceptance”; (c) “cognitive-load”; (d) “reflection”; (e) “styles”; (f) “credibility”; (g)
“pedagogy”; (h) “ICT”; (i) “knowledge”; (j) “higher-education”; (k) “motivation”; (l) “acceptance”; (m)
“teachers”; (n) “university”; (o) “design”; (p) “model”; (q) “reality”.
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In the second time interval, between 2012 and 2016 inclusive, “user-acceptance” is shown as the subject
with the highest bibliometric performance, being quite distant from the rest of the subjects. In this period,
“user-acceptance”, “ICT”, “credibility”, and “styles” are the driving themes. The analysis shows that:
•
•
•
•

“user-acceptance” is most directly related to “gender-differences”, “extension”, “perceived-ease”,
“intention”, “system”, “self-efficacy”, “information-technology” and “behavioural-intention”
"ICT” is most directly related to “beliefs”, “integration”, “professional-development”, “expert”,
“framework”, “strategies”, “TPACK” and “pedagogical-content-knowledge”
“credibility” is most directly connected with “information”, “web”, “internet”, “environments”,
“experience”, “school”, “hypermedia” and “skills”
“styles” is most directly connected with “memory”, “usage”, “orientation”, “text”, “preserviceteachers”, “performance” and “achievement”.

With regard to the thematic area “user acceptance”, a more pronounced trend can be observed with research
related to “behavioural-intention" and “gender-differences”. With the thematic “ICT”, a more pronounced
tendency is shown with the research related to “professional-development”, “pedagogical-contentknowledge” and “framework”. With the themes “credibility” and “styles”, there is no strong trend in the
research on this cluster. These data indicate that the research was oriented mainly towards the acceptance
of students and teachers in the use of information and communication technologies in educational
processes, the analysis of possible gender differences in the use of pedagogical technological resources, the
pedagogical training of teachers in the use and application of technological resources in teaching and
learning processes, the credibility of the devices and applications used in the pedagogical act and the
pedagogical methods used by teachers in the use of technological resources (Figure 7).
In the last established time interval (2017–2020), the subject with the highest academic performance is
“perceptions”, although it stands out slightly from the rest, given that the subjects “informationtechnology”, “motivation”, “higher-education”, “framework”, “attitudes”, and “technology” are one step
below. In this period, the themes considered as driving forces are “information-technology”, “framework”,
and “motivation”. Analysing each of them in more depth, it seems that:
•
•
•

“information-technology” is directly related to “unified-theory”, “services”, “perceivedusefulness”, “model”, “acceptance”, “adoption”, “user-acceptance” and “extension”
“framework” relates to “instructional-design”, “validation”, “research-trends”, “computer”,
“preservice-teachers”, “TPACK”, “pedagogical-content-knowledge” and “quality”
“motivation” relates to “collaboration”, “case-study”, “predictors”, “behaviour”, “moocs”,
“strategies”, “students” and “performance”.

With regard to the theme “information-technology”, no research trends are more relevant than others. The
same applies to the theme “motivation”. Furthermore, there is a strong research trend in the “framework”
theme with “research-trends” and “computer”. The data obtained in this period indicate that the most
relevant studies focused on the use of information and communication technologies and their pedagogical
application, on the acceptance of pedagogical technological resources by the agents involved in the teaching
and learning processes, on the design of technological instruments applied to the educational field, and on
the motivation of students in the training processes in which information and communication technologies
were used. In addition, in this period, it is necessary to bear in mind the themes “English” and “knowledge”,
given that their location in the diagram places them as unknown themes. In other words, they may be the
next driving themes of AJET (Figure 8).

129

Australasian Journal of Educational Technology, 2021, 37(6).

Figure 8. (a) Strategic diagram (h-index) and performance from 2017 to 2020. Themes are shown as
follows: (b) “information-technology”; (c) “motivation”; (d) “higher-education”; (e) “framework”; (f)
“technology”; (g) “perceptions”; (h) “attitudes”; (i) “impact”; (j) “community”; (k) “knowledge-sharing”;
(l) “comprehension”; (m) “fit-indexes”; (n) “digital-equity”; (o) “English”; (p) “knowledge”.
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The data represented in Figures 6, 7 and 8 are plotted in Table 4. It shows the position in the diagram and
the values of centrality and density. In this case, it can be seen that only one theme was repeated in the three
established time periods – “knowledge”. Therefore, it can be considered the common thread of the research
developed during all scientific production in AJET.
Table 4
Principal research themes from 2007 to 2020
P1 (2007–2011)
Environments
Q1 (25.1/69.19)
Attitudes
Q1 (43.13/29.56)
Knowledge
Q1 (28.75/15.83)
Strategies
Q2 (23.61/16.71)
Students
Q3 (24.11/7.42)
Design
Q1 (24.7/12.73)
Teachers
Q4 (36.68/9.58)
Technology
Q3 (26.61/2.07)
Lectures
Q3 (1.98/11.11)
User-acceptance
Cognitive-load
Reflection
Styles
Credibility
Pedagogy
ICT
Higher-education
Motivation
Acceptance
University
Model
Reality
Information-technology
Framework
Technology
Perceptions
Impact
Community
Knowledge-sharing
Comprehension
Fit-indexes
Digital-equity
English

P2 (2012–2016)

P3 (2017–2020)

Q4 (67/10.21)

Q4 (24.94/13.03)
Q3 (12.77/6.12)

Q2 (44.22/18.85)
Q2 (43.24/20.28)

Q1 (70.48/60.4)
Q2 (36.93/35.65)
Q2 (45.53/26.67)
Q1 (52.14/18.78)
Q1 (59.07/21.45)
Q2-Q3 (33.54/18.11)
Q1 (49.84/29.56)
Q3-Q4 (46.33/8.57)
Q4 (63.75/7.99)
Q4 (55.25/5.44)
Q3 (34.17/7.96)
Q4 (59.51/2.12)
Q3 (17.53/12.5)

Q4 (50.06/8.7)
Q1 (45.45/16.69)

Q1 (40.7/30.49)
Q1 (15.83/19.66)
Q4 (16.19/4.77)
Q4 (31.05/6.08)
Q4 (21.79/4.2)
Q2 (11.35/16.79)
Q2 (0.78/125)
Q2 (0.00/77.78)
Q2 (1.3/22.22)
Q2 (1.31/22.22)
Q3 (1.39/16.67)

Finally, the thematic evolution, represented in Figure 9, indicates the relationship between the themes of
the continuous time periods. The connection established is based on Jaccard’s index, and it happens when
two themes share common keywords and/or themes. When the number of keywords and/or themes between
the two themes is higher, the thickness of the represented line increases. The type of line represents whether
the connection between themes is a keyword or a theme connection. The dashed line represents keywords,
considered non-conceptual. The solid line represents themes, considered as conceptual. The data achieved
in the analysis indicate that there is no conceptual gap, since there is one theme that is repeated in all periods
– “knowledge”. This does not mean that it is the most representative line of research in AJET. In this case,
the most representative line in AJET’s scientific production is “teachers-pedagogy-technology”, together
with three other research lines that can be considered relevant in AJET – “attitudes-user_acceptanceinformation_technology”, “design-model-attitudes” and “design-model-information_technology”. In
addition, there are other lines of research that can be considered secondary. This means that the studies
focused on these topics are more relevant in the scientific field, given that they are the most cited keywords.
This suggests that authors with similar lines of research look to AJET in order to develop their studies. The
resulting analysis shows that there are more conceptual than non-conceptual connections, which indicates
that the studies are closely related to each other.
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Figure 9. Thematic evolution by h-index
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Authors
In relation to authors, Pizzica, Kuo, and Shadiev are the most relevant, taking into account the bibliometric
indicators, in AJET. This is due to their position in Figure 10. Similarly, Heinrich and Voogt, who may
tend to disappear or become the next relevant authors in AJET, should be taken into consideration. The
number of collaborations between the authors is relatively low, except for Gosper (Figure 9b) and Tsai
(Figure 9c), whose collaborations with other authors usually number more than 4. If the h-index is taken
into account, Tsai and Voogt stand out, with h-index values of 7 and 6 respectively.

Figure 10. (a) Strategic diagram of authors (h-index) and performance from 2007 to 2020. (b) Gosper, M.;
(c) Tsai, C. C.; (d) Choy, D.; (e) West, D.; (f) Heinrich, E.; (g) Voogt, J.; (h) Goold, A.; (i) Klisc, C.; (j)
Pizzica, J.; (k) Kuo, F. R.; (l) Shadiev, R. ;(m) Los, S. J.; (n) Chang, C. C.; (o) Lin, C. Y.; (p) Cochrane, T.
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Discussion
To carry out a holistic review of research in educational technology, it is necessary to highlight the
importance of AJET, one of the most influential journals in this field of investigation. The bibliometric
analysis based on the scientific mapping of co-words carried out to determine its scientific evolution has
allowed us to determine a compendium of relevant aspects.
In the first place, a high percentage of coincidence was found between the established time periods,
configured in an equitable and tripartite way, with a range of 4–5 years, which reflects a line of research
clearly established in the journal. Likewise, the number of keywords increases over the time period, which
evidences a greater use of keywords by authors in AJET.
Regarding the findings related to the different temporal divisions, starting with the first period (2007–2011),
we were able to verify that the theme “design” had the highest bibliometric value, followed by
“environments”, “attitudes”, “knowledge” and “design”. This trend reflects that the investigations of this
period within AJET were focused on learning environments, the attitudes of the students in the application
and use of the technological resources during the teaching and learning processes, the knowledge acquired
by the students themselves while using technological resources and the design of training processes in
which technological resources were applied. The thematic analysis addressed by Bond et al. (2019)
investigated the evolution of thematic focuses from a conceptual map analysis with Leximancer and based
on co-occurrence, highlighting the thematic importance of the growth of interactive learning and the
evolution of distance education. However, our study carried out a co-word analysis for general maps with
nodes that reveal the performance and location of various conceptual subdomains. Chen, Zou, and Xie
(2020) have already reflected the existence of focuses of interest that can be transversely framed in these
results, such as “learning experience” and “online learning” as key elements in the development of technopedagogy. Furthermore, bringing together the annual results obtained by Chen, Zou, Cheng et al. (2020)
during the period of analysis, they found more specific centres of interest related to “context and
collaborative learning”, “online / web-based learning”, and “experiments and methodologies”, observing a
growing context of experimentation and search for new methodologies based on techno-pedagogy.
Regarding the second period (2012–2016), we found that the topic with the highest bibliometric value is
“user-acceptance”, followed by other driving topics such as “user-acceptance”, “ICT”, “credibility”, and
“styles". This trend reflects that the investigations of this period were oriented towards the acceptance of
students and teachers in the use of ICT in training processes, the analysis of possible gender differences in
the use of techno-pedagogical resources, the pedagogical training of teachers in the use and application of
technological resources during teaching, the credibility of the devices and applications used and the
pedagogical methods used by teachers based on techno-pedagogy. For their part, these results coincide with
the analysis by Chen, Zou and Xie (2020), who identified “information technology” and “communication
technology” as centres of interest, in an evident generalisation of the incorporation of ICT. Chen, Zou,
Cheng et al. (2020) obtained specific centres of interest such as “blended learning”, “experiments and
methodologies”, and “context and collaborative learning”, observing an even greater use of face-to-face
combined with online learning alternatives. These results are related to those found by Bond et al. (2019),
which determined a special importance to the centres of interest related to the use of mobile devices as well
as collaborative and analytical learning for this period.
Regarding the third period (2017–2020), we observed that the topic with the highest bibliometric value was
“perceptions”, followed by other topics such as “information-technology”, “framework”, and “motivation”.
There was a trend in which research focused on the use of ICT and its pedagogical application, on the
acceptance of pedagogical technological resources by the protagonists of the training process, on the design
of instruments technologies applied to the educational field and on the motivation of students towards the
use of ICT. Along these lines, we also observed that, within this last period, there was a growing trend in
thematic centres related to “English” and “knowledge” – two topics that could be especially relevant in the
coming years of AJET. Chen, Zou, Cheng et al. (2020) found similar centres of interest regarding “learning
experience”, an increasingly recurring element in new didactic proposals based on technology. For their
part, Chen, Zou, Cheng et al. (2020) found that the centres of interest revolved around more specific
concepts, such as “e-learning and policy”, “multimedia and data-driven studies”, “experiments and
methodologies”, and “blended learning”, observing a more marked trend towards the exclusivity of online
learning compared to other forms of combined techno-pedagogy. The results obtained in this period (2017–
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2020) agree with the lines of interest analysed on cross-related issues. Authors such as Kali et al. (2018)
have already anticipated the potential of extending the training process outside the classroom, provided that
it is complemented with the use of technology. Regarding the use of the student as a transversal element to
the centres of interest, Vosinakis et al. (2018) and Nel (2017) presented interesting results regarding the
importance of developing methods and tools that use collaborative methods in which students have their
own voice in the pedagogical transformation generated by educational technology.
The “knowledge” theme was systematically repeated in all periods. This topic presents an evolution at a
temporal level, focusing at first on aspects related to computer games and learning styles, later on other
thematic centres related to students, learning environments and instructional processes and finally on
quality and learning environments.
Likewise, it is pertinent to highlight that the most representative line in AJET’s scientific production is
“teachers-pedagogy-technology”. Studies focused on this typology of topics are more relevant in the
scientific field, since they are the most cited keywords. In this case, authors with similar lines of research
look to AJET in order to develop their studies. This last question, together with the greater presence of
conceptual rather than non-conceptual connections, allows us to verify that the investigations are closely
related to each other.
In relation to the results obtained in terms of trends in educational technology, it is evident that, in the last
period analysed, markedly promising and updated trends have not yet been established. This does not mean
that the most cutting-edge and pioneering sectors of educational technology have not been able to produce
valuable research within AJET. However, they do represent an important factor to take into account as
essential future topics that the scientific community needs to continue studying. In recent years, one of the
most influential innovations of educational technology has been the application of artificial intelligence in
teaching and learning processes (Moreno-Guerrero et al., 2020). Studies related to its application and its
possible gaps within the educational landscape have been fundamental (Chen, Xie et al., 2020), as well as
future visions, challenges and new roles for its optimal implementation in education (Hwang et al., 2020).
Another of the technological resources applied in teaching and learning processes is Arduino
(https://www.arduino.cc/), the inclusion of which in training processes is relatively recent. This resource is
nowadays related to computational thinking (López-Belmonte et al., 2020). There are also other important
resources within the latest innovations in educational technology, such as the implementation of augmented
reality as a catalyst for student motivation (Garzón et al., 2020; Hanid et al., 2020; Pochtoviuk et al., 2020)
and the use of educational apps for mobile devices that can expand the limits of the virtual classroom, the
face-to-face classroom and the learning experience itself (Blilat & Ibriz, 2020; Tamtama, 2020). Along
these lines, in recent years, many educational projects related to revitalising the virtual classroom based on
new digital video platforms (Basith & Syafi'i, 2020) and even projects based on the effect of specific apps
based on social interactions (Cassel, 2021; Gulati et al., 2020) have also appeared. Another aspect related
to educational technology is TPACK and the focus on the integration of technological resources and the
analysis of student perception (Soler-Costa et al., 2021). Likewise, within the potentialities of technological
evolution, the implementation of educational big data tools in recent years as a means of collecting relevant
information from the instructional process to identify its weaknesses, strengths and opportunities is also a
fundamental area (Fischer et al., 2020; Ruiz-Palmero et al, 2020). All these pioneering tools of educational
technology have experienced enormous growth in recent years, but there is still significant scope to continue
researching their potential and to configure new forms of optimisation.
In the results obtained in this study, the centers of interest are related to the attitudes and perceptions of the
techno-pedagogical users instead of being related to types of educational tools and resources. In the last
period analysed, they are constituted as topics and trends on the rise, but overshadowed by other, more
general themes related to acceptance, information, user attitudes, the design of techno-pedagogical models,
and the role of teachers in research on pedagogical technology. We hope that a future analysis of co-words
on the state of the art in educational technology will shed light on this issue and allow a greater level of
prominence for all these pioneering and avant-garde elements of educational technology.
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Theoretical and practical implications
This study continues the research path of other predecessor investigations in which the contributions
collected in the WoS database for AJET were analysed from a bibliometric perspective. This analysis
contributes to generating various practical and theoretical implications for the scientific community in
general and for the followers of educational technologies in particular.
Regarding theoretical implications, this research establishes a contextual framework that reflects the trends
of recent research in educational technology within AJET. This trend contributes to the orientation of
researchers to address the topics of educational technology of greatest interest in recent years. Likewise, it
also highlights the main research fields that still need a significant boost from new publications. Moreover,
the analysis of bibliometric indicators carried out in this study allows researchers in educational technology
to obtain a valuable information concerning the main authors in this field of research, the most cited works,
the media, the areas of research, the most used languages and the reference institutions.
Research in AJET on educational technology generates interesting practical implications for the educational
community. Analysing these research trends allows for increased knowledge and understanding about its
pedagogical potential, as well as how teachers and students perceive the integration of educational
technology in the learning process. Likewise, this investigation makes it possible to highlight the main ways
in which educational technology has been integrated at a methodological level, revealing the main
pedagogical trends that accompany the training approach complemented or led by ICT. In short, the main
lines of research are highlighted in order to continue developing educational technologies and their
inclusion in the classroom.
Research in educational technology has gained special relevance today as a consequence of the pandemic
caused by COVID-19, which has affected the teaching and learning processes and has modified the spaces
and means to carry out training. In this sense, educational technology has acquired value for teaching
performance (Moreno-Guerrero et al., 2021). Therefore, this study serves as a knowledge base for
establishing the state of the question at a time when technology favours the creation of new channels and
resources for carrying out instruction.
Based on the trend results obtained in this study, a set of future lines of research related to educational
technology are proposed below. First of all, the techno-pedagogical sector will continue to grow for decades
to come. Based on the centres of interest in terms of “credibility”, “reflection” and “motives” within
research on educational technology, it would be interesting to continue researching the training of teachers
in innovative and emerging technologies within the most pioneering and avant-garde educational
environment. Training teachers in all educational stages is a fundamental element in effective teaching and
learning process. The digital competence of teachers and students in techno-pedagogical innovations is the
true basis of progress and optimisation of technology-led teaching. Furthermore, within the focus of interest
around “digital equity”, research related to the analysis of the digital divide continues to be necessary for
all the protagonists of the educational process. Being aware of the digital gaps in the teaching community
is essential, but it is also important to identify those gaps in students and within the family and domestic
environment. It is essential to examine programs that have tried to solve the gaps in access, use, and quality
of use, to verify their effectiveness, and to continue investigating new foci and centres of action in which
digital equity is not guaranteed. It is vital to continue researching mechanisms that can solve the problems
of technology access and use, taking advantage of the potential that educational technology itself offers.
Finally, within the focus of interest around “user acceptance”, it is important to investigate the different
possible ways of applying the latest technological advances and how they could be applied to the
educational landscape in an effective way. Along these lines, researchers should continue to analyse the
different applications of big data tools, the use of augmented reality as a motivating element, the design
and implementation of specific mobile applications by teachers and students themselves, and the use of
cognitive artificial intelligence and eye tracking to determine the behavior of students during virtual or
face-to-face classes.
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Limitations of the study
The main limitation of this study corresponds to the data cleaning process within the WoS database.
Frequently, the extraction of information enables the detection of duplications of documents, which makes
a detailed analysis of dumped data necessary. Likewise, both the time periods and the research parameters
are set based on the criteria of the researchers, which entails a minimum of subjectivity, despite being
carried out in a coherent and cohesive manner, seeking to show the results obtained in an optimal way.
However, it is evident that carrying out an analysis of the scientific production of a journal confines its
interest to the journal itself. This type of analysis has a high level of precision and specificity, which cancels
the possibility of extrapolating the data obtained by other investigations, due to the uniqueness of the object
of study. This type of study with adequate periodicity allows us to understand the evolution of research in
educational technology in general, and of AJET’s own research in particular.

Conclusions
This research entailed an analysis of the scientific production of AJET to increase the scientific literature
in the field of educational technology. Using a bibliometric approach of scientific co-word mapping allowed
us to identify journal production indicators and to understand the development of its publications at a
dynamic and structural level. This type of analysis is necessary for prestigious journals with a positive
impact factor within the JCR and Scopus, among other indexes. From the manuscripts collected within the
WoS database, we found that AJET compiles studies and research with similar content, with an intense
thematic correlation force, with the concept of “knowledge” being the common thread from 2007 to 2020.
Despite this, the line of research with the greatest relevance is “teachers-pedagogy-technology”, with a high
index of representation within the journal. At the same time, we noted a progressive evolution of studies
published in the journal: the first phase focused on settlement in the design and implementation of
educational technology in learning environments, the second phase focused on greater predominance of the
enrichment of technology and its acceptance within the teaching and learning processes, and the final stage
focused on the perception of the protagonists of the training process during the implementation of learning
contexts featuring technology.
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