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1. INTRODUCTION

In the context of innovative education, administrators and researchers pay special attention to the
issue of teachers. The professional competency of teachers is expressed mainly through pedagogical
competency. Teachers must maintain substantive and appropriate teaching activities to achieve professional
competence. As science and technology develop, especially the development of information and
communication technology, teachers’ teaching skills also need to change. For example, teaching skills in
blended learning and e-learning models. Therefore, after graduating from university and participating in
teaching, teachers still need to continue studying to improve and update their professional knowledge and
skills. Teachers’ learning to improve and update their knowledge and professional skills must be done before
implementing innovative content in school education. Hence, it is necessary to conduct research on
innovation trends in education to find out the content and methods that need to be trained for teachers.

According to Emilio and Nicholas [1], teacher training opportunities represent an essential factor
influencing a nation’s development and the opportunities of people. Acosta and Quiles [2] pointed the
teaching of university professors without pedagogical training is an academic issue of concern in order to
improve the quality of university education. To achieve the quality of university education, it is necessary to
inspire lecturers to self-evaluate and reflect on their teaching and to continuously practice. Before the
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COVID-19 pandemic, Pereira et al. [3] analyzed an online course for teacher training; Bentri ef al. [4] also
suggested factors that support digital pedagogical competence for teachers. Pedagogical competence is an
important professional competence of all teaching staff, including teachers [5], teaching assistants [6], and
lecturers at universities [7]. Channa and Sahito [8] affirmed that the teaching competence of teachers will
affect how well students learn. In fact, teachers with good pedagogical competency are able to identify the
unique characteristics and learning needs of each student, through which they will develop a teaching plan
and effectively implement that plan. At the same time, they are also capable of creating a positive and safe
learning environment for students. Pedagogical competence can be developed in many ways, such as short
courses [9], long-term courses [10], self-study, and learning from colleagues [11]. This makes it easier to
update the knowledge and pedagogical skills of teachers, even those who have not graduated from
pedagogical universities.

The problem that teaching participants are not equipped with pedagogical knowledge and skills is
also a matter of concern to many researchers. For example, Ritchey and Smith [12] developed an
undergraduate teaching assistant training course. The course provides an effective method by which
assistants learn how to support students and faculty in a wide range of university courses. This model is seen
as having potential for other teaching assistant programs or a course to help university lecturers improve their
pedagogical competency [13]. However, after graduating from university and entering the teaching
profession, many teachers settle in places far from the university or from where pedagogical training courses
are held. They are also busy with other jobs related to family and friends. Therefore, participating in courses
on improving pedagogical competency will have many obstacles. Many measures have been put in place to
increase the efficiency of the process of fostering pedagogical competency for teachers. Examples are the
online courses for the improvement of basic instructional engineering skills [14], [15]. Also, use blended
learning and find that blended learning has more positive effects on teacher achievement and long-term
learning than traditional teaching methods [16]-[18]. In addition, organize teaching based on lesson research
to improve the pedagogical competency of teachers, namely a small group of teachers working together to
design a lesson study, open a class, observe, and reflect on some of the lessons learned. classroom lessons
[11]. Therefore, participation in pedagogical competency-training courses can be identified as a factor
affecting teachers’ pedagogical competency in recent times.

The form of training is one of the factors affecting the choice of participation or not of the teaching
staff. However, until now, there has not been any document systematically analyzing the bibliography on
fostering pedagogical competency for teachers to get an overview of research trends in recent years, which
country, which author, and which resource is ranked as the top research on this issue so that researchers and
policymakers can learn from and refer to it? The most important topics about pedagogical competency need
to focus on further research, for example, forms of organizing pedagogical competency training for teachers.
Some previous bibliographic studies mainly focused on general professional competence training for
university lecturers [19] or digital teaching competence for university lecturers [20].

To provide an overview of pedagogical competence training for teachers, in this study we analyze
data obtained from the Scopus dataset using bibliometric analysis. The study points out current research
trends on teacher pedagogical competency development, countries, authors, and sources that researchers and
policymakers should learn about and refer to and potential research directions. As no similar review has been
performed in the literature, this paper aims to fill this research gap. To accomplish this goal, the study
addresses four research questions:

i) What are the volume, growth patterns, and geographic distribution of the world’s training pedagogical
competence publications? (RQ1)

i) Which are the top sources (journals, book series, and conferences) on training pedagogical competence
regarding the volume of publications and citations? (RQ2)

iii) Who are the top authors and research groups on training pedagogical competence regarding publications
and citations? (RQ3)

iv) What are the most important research topics in training pedagogical competence? (RQ4)

This study analyses and points out research trends in scientific documents related to fostering
pedagogical competence for teachers using bibliometric analysis in the Scopus database. Thereby, we
recognize a number of issues that can be further researched in the future related to teachers’ pedagogical
competence. This includes research on the pedagogical competencies of teachers in developing countries and
building models for fostering pedagogical competencies for teachers in these countries. These results help
policymakers and managers at universities devise appropriate policies to improve teachers’ pedagogical
capacity. At the same time, it helps lecturers find trends to foster and develop their own expertise.
Researchers can find research gaps to find future research directions.
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2. METHOD

This study uses the Scopus database as the primary search engine due to its broader coverage and
more detailed indexing capabilities in social science research [21] compared to other databases such as the
Web of Science (WOS), Google Scholar [22], [23]. The study was carried out according to the preferred
reporting items for systematic review and meta-analysis (PRISMA) model [24]. In recent years, the PRISMA
model has been increasingly used by scholars from different fields to conduct systematic assessments, such
as tourism and hospitality [25], operational research and management science [26], culture [27], economics
[28], computers, and industrial engineering [29]. In particular, in the field of education, there have been some
previous works using PRISMA to perform systematic assessments [30]-[33].

The keywords used in this article were collected based on the results of a combination of searches
related to pedagogical competence and pedagogical competence training. We explore the issue of fostering
pedagogical competency for all teachers working in the teaching profession, regardless of the type of school or
the type of students they teach. The reason is because we believe that, in addition to the specific skills needed
when teaching students of different ages and different subjects, there are still many common and similar skills
among these teachers. At the same time, we want to overview all content related to fostering pedagogical
competency in general. Geographic distribution is not restricted. There is no time limit on the publication of
studies. The first raw data retrieved was 1,811 documents, which were obtained using a search query on
Scopus’s website on April 12, 2023.

In the next step (screening), on Scopus’s website, the documents are limited to the fields: social
sciences, arts and humanities, decision sciences, psychology, business, economics, multidisciplinary; limited
by articles, conference papers, and book chapters; and the search language is set to “English”. So, there are
751 rejected documents, leaving 1,060 remaining. This data was obtained using a search query on Scopus’s
website on April 12, 2023, as the following: TITLE-ABS-KEY ( ( “pedagogical competence” OR
“pedagogical skill” ) ) OR ( TITLE-ABS-KEY ( “pedagogical training” OR “pedagogical mentoring” OR
“pedagogical coaching” OR “pedagogical instruction” OR “pedagogical tutoring” ) ) AND ( LIMIT-TO
( PUBSTAGE , “final” ) ) AND ( LIMIT-TO ( SUBJAREA , “SOCI” ) OR LIMIT-TO ( SUBJAREA ,
“ARTS” ) OR LIMIT-TO ( SUBJAREA , “DECI” ) OR LIMIT-TO ( SUBJAREA , “PSYC” ) OR LIMIT-TO
( SUBJAREA , “BUSI” ) OR LIMIT-TO ( SUBJAREA , “ECON” ) OR LIMIT-TO ( SUBJAREA , “MULT”
) ) AND ( LIMIT-TO ( DOCTYPE, “ar” ) OR LIMIT-TO ( DOCTYPE , “cp” ) OR LIMIT-TO ( DOCTYPE ,
“ch”) ) AND ( EXCLUDE ( PUBYEAR, 2023 ) ) AND ( LIMIT-TO ( LANGUAGE , “English” ) ). Figure 1
shows the flowchart of the document selection process.

Total articles published SCOPUS database
search (n=1,811)

Records excluded after screening
Records screened(n=1,060) (n=751)

Articles excluded based on review
Articles after screening for eligibility < of eligibility (n=716)

(n=344)

v

Studies included in bibliometric syntheses
(n=344)

Identification

Screening

Eligibility
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Figure 1. PRISMA-based document selection process flow chart
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Next, the document’s titles and summaries were examined to determine eligibility based on thematic
relevance, often referred to as direct subject or direct match. between the overall topic of the relevant
document and the entire topic of the user’s needs. For example, many articles were removed due to irrelevant
content (e.g., [34]-[37]) or because they focused only on the role and importance of pedagogical competence
and did not study how to develop that competency (e.g., [38]-[41]). All researchers in the study group
participated in the selection of documents and followed the guidelines established in the search protocol. This
resulted in the exclusion of an additional 716 documents. Thus, the final database included 344 articles for
final review.

Bibliographic data (authors, link titles, and citations) related to 344 documents was exported and
saved for subsequent data analysis. Data analytics include descriptive statistics (e.g., number of articles by
country and author) as well as advanced bibliographic analysis, including citation and co-citation analysis
using co-authorship and keyword analysis [42], [43]. VOSviewer software [44] was used for data processing
and visualization because it is the most popular and effective software for bibliographic analysis [45].

3. RESULTS
3.1. General statistical information

Figure 2 depicts the number of documents on pedagogical competence training by year from 1981 to
2022. The values on the vertical axis in Figure 1 show that before 1998, there were only 1-3 per year.
Publications on the topic of fostering pedagogical competence were published; this number increased to 4 in
1999 and then returned to the old trend. In 2006, it gradually increased to nearly 10 publications by 2015.
At that time, 2012 was marked by a spike in the number of publications on the topic of fostering pedagogical
competence. Specifically, from 2015 onwards, the number of research papers on pedagogical competence
training for teachers increased significantly, especially in 2021 with 46 evaluation documents. In 2016 and
2017 also had a fairly high number of documents, with 37 and 24 documents, respectively. Meanwhile,
in previous years, not many review papers were published. However, in 1984 and 2007, there were a higher
number of published documents than in previous and subsequent years (3 and 6 documents, respectively).
However, this growth rate is unstable, as it continues to increase and then decline sharply until 2022. Overall,
Figure 2 shows that the number of documents on pedagogical competence training has increased significantly
in recent years. recent years, showing the interest and efforts of researchers and teachers in improving the
quality of pedagogical training.
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Figure 2. Number of documents on pedagogical competence training by year

3.2. Comparisons between countries

Figures 3-5 show the geographical distribution of countries with research related to pedagogical
competence training around the world. Researchers from 74 countries have published at least one publication
on the subject. Three countries, including the United States (81 works), Indonesia (28 works), and the
Russian Federation (26 works), are considered to be the countries that publish the most research on
pedagogical competence training. Besides three other countries, the United Kingdom (21 works), Finland
(18 works), and Kazakhstan (15 works) also have a relatively large number of research works on this topic.
These six countries have contributed more than half of all relevant published works.
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Figure 3. Distribution of the number of scientific publications on pedagogical competence training in the
world by countries in the period from 2014 to 2022 (of the 74 countries, 35 meet the thresholds)
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Figure 5. Countries with the highest number of publications on pedagogical competence training in the world
from 2014 to 2022
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3.3. Cooperation between countries

Regarding international cooperation networks, a co-authored analysis was carried out to identify
research collaborations between countries on the topic of pedagogical competence training during the period
in question. After selecting authors with more than three publications on pedagogical competence training, a
co-author analysis was conducted, yielding an intuitive result. The representation of countries with
significant co-authorship relative to other countries is shown in Figure 6. Specifically, the United States (US)
has the largest number of co-authored works (81), but ranks third only in terms of co-authoring total link
strength (7). Meanwhile, the Russian Federation is the country with the highest total link strength (10) but is
third in the document (26). The next countries in the Russian Federation in total link strength are
Australia (8), the US (7), Canada (7), Portugal (7), and Germany (7). Another notable point is that the
co-authoring research cooperation between the Russian Federation and Kazakhstan and between the US and
Canada is said to be the strongest, with three co-authored publications.

In addition, the button color represents the average publication year (of all selected publications) for
a country. The more recent the publications on fostering pedagogy, the lighter the color of the button. Thus,
it can be seen that Indonesia (28 publications, average publication year: 2019.75), China (3 publications,
average publication year: 2021.00), Portugal (with 10 publications, average publication: 2019.50),
Ukraine (7 publications, average publication year: 2020.57), and Norway (3 publications, average
publication: 2020.00) are relatively new countries in the field of pedagogical research and pedagogical
competence training. In contrast, the countries highlighted in dark blue include the US (81 publications,
average publication year: 2013.20), Canada (12 publications, average publication year: 2012.50), and
Romania (8 publications, average publication year: 2012.88). In particular, the US is the country with the
most co-authored publications on the topic of pedagogical competence training (81) with an average
publication year of 2013.20, indicating that the issue of fostering pedagogical competence is recognized by
the scientific community. Studying in this country has interested me for a long time.
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Figure 6. Map of co-authorship between countries (filter by total link strength, N=74 countries,
minimum number of documents of an author: 3, 19 meet the thresholds)

3.4. Notable authors

As noted in the Scopus database, there are 336 authors from many different countries who have
published research on fostering pedagogical competencies. Of these, 319 authors were cited less than
30 times, representing approximately 94.9% of all identified authors. Only 10 authors are cited in more than
40 other studies, as shown in Table 1. It shows that the number of citations with the same surname is over
40 times with only 1 or 2 public publications.

Meanwhile, the number of works by the authors on the topic of fostering pedagogical competency is
also measured. Table 2 shows the 10 authors with the most works on the topic of pedagogical competence
training. Combining these two tables, it can be seen that there is only one author appearing in both tables, and
that is the author Liisa Postareff, which means that he is also one of the authors with many works on the
topic. The most published article on pedagogical competence training and the most cited author on the
subject are from Hadme University of Applied Sciences, where Liisa Postareff works as its lead research
scientist and Adjunct Professor of Pedagogy at the University of Helsinki.
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Table 1. Top 10 authors with most number of citations on the topic of pedagogical competence improvement

Rank Author Affiliation Nationality TC NP
1 Postareff L. Héme University of Applied Sciences Finland 427 2
2 Chai C. S. The Chinese University of Hong Kong Hong Kong 266 1
3 Develotte C.  ENS-IFE France 73 1
4 Boe E. E. University of Pennsylvania United States 68 1
5 Howard M. O. The University of North Carolina at Chapel Hill United States 66 1
6 Star¢i¢ A. L. University of Primorska Slovenia 54 1
7 Irby D. M. University of Washington United States 53 1
8 Brand B. R. Virginia Polytechnic Institute and State University United States 48 1
9 Dewaele . M University of London United Kingdom 44 1
10 Odalen J. Milardalen University Sweden 44 1

(TC: number of times cited, NP: number of published works on the topic of pedagogical competence training)

Table 2. Top 10 authors with the most works on the topic of pedagogical competence training

Rank Author Affiliation Nationality NP TC
1 Xerri D. L-Universita ta’ Malta Malta 6 10
2 Postareff L. Héme University of Applied Sciences Finland 2 427
3 Saalman E. Chalmers University of Technology Sweden 2 0
4 Suhirman L. Universitas Cenderawasih Indonesia 2 5
5 Abdullah 1. Robert Morris University United States 1 4
6 Adams A. University of Cambridge United Kingdom 1 0
7 Adey P. King’s College London United Kingdom 1 20
8 Adjei-boateng E.  University of Ghana Ghana 1 1
9 Agarwal J. University of Cincinnati United States 1 2
10 Ahtarieva R. F. Kazan Federal University Russian Federation 1 4

(TC: number of times cited, NP: number of works published on the topic of pedagogical competence training)

3.5. Magazines with the most articles (most popular)

Table 3 presents the top sources (scientific journals) regarding the number of works and citations on
the topic of pedagogical competence training, most of which are in the field of education. From Tables 1-2,
it can be seen that there are six sources with both the highest publishing productivity and the highest number
of citations, namely Teaching and Teacher Education, Action in Teacher Education, Education and
Information Technologies, Journal of Science Teacher Education, European Journal of Contemporary
Education, and International Education Studies. Among them, the most prominent is Teaching and Teacher
Education, with the highest number of citations and ranking 4th in the number of published works on the
topic of fostering pedagogical competence. This is an international journal primarily concerned with teachers,
teaching, and/or teacher training in an international context. The journal focuses on early childhood through
high school (including secondary education), teacher preparation, and higher education in relation to teacher
professional development and/or teacher training. In addition, from the two lists in Table 3, it is interesting to
see that some journals receive many citations despite their limited number of publications. From there, reader
can see the importance and reputation of such journals as the International Journal of Higher Education and
Professional Development in Education.

In Figure 7, it can be seen that, from the cross-citation linkage between sources, five groups have
been formed, with the same color of buttons; each group includes the most cross-referenced sources. The size
of the nodes represents the number of quotes. There is a prominent group of sources that are all highly cited,
as shown in Figure 7, including Teaching and Teacher Education, Journal of Science Teacher Education,
Action in Teacher Education, and Education and Information Technologies. The special thing is that all four
journals are present in both lists of outstanding sources in terms of publication productivity and number of
citations, as in Table 3. When compared to the publication year of research on pedagogical competence, as
shown in Figure 8, 3 out of 4 journals in this group are the oldest journals in terms of publishing articles on
the subject. The topic of pedagogical competence training, from about 2012, only one journal in the group
has published research on this topic, and that is Education and Information Technologies, which just
published research on competence training. pedagogical force since about 2018.

In addition, from Figure 8, it can be seen that there are a number of journals that have just started
publishing publications on pedagogical competence training from 2020 onwards, as shown by brightly
colored buttons. These are the Eurasia Journal of Mathematics, Science, and Technology Education; the
International Journal of Higher Education; and Cogent Education. Among them are the Eurasia Journal of
Mathematics, Science, and Technology Education and the Journal of Cogent Education. Even though they
have only published publications on pedagogical competence since 2020, these journals are still on the list.
journals with the highest publishing productivity on pedagogical competence training, as in Table 3.
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Table 3. Most prominent sources by number of publications and number of citations

Rank Source TC NP SQ

Source with largest numbers of publications
1 International Journal of Higher Education 11 5 Q4
2 Journal of Science Teacher Education 94 4 Ql
3 Mediterranean Journal of Social Sciences 5 4 Q4
4 Teaching and Teacher Education 359 4 Ql
5 Action in Teacher Education 25 3 Q2
6 Cogent Education 6 3 Q2
7 Cypriot Journal of Educational Sciences 0 3 Q3
8 Education and Information Technologies 58 3 Q1
9 Eurasia Journal of Mathematics, Science and Technology Education 14 3 Q2
10 European Journal of Contemporary Education 23 3 Q2
11 Indonesian Journal of Applied Linguistics 6 3 Q2
12 International Education Studies 15 3 Q3

Source with largest numbers of citations
1 Teaching and Teacher Education 359 4 Q1
2 Journal of Science Teacher Education 94 4 Ql
3 Education and Information Technologies 58 3 Q1
4 Professional Development in Education 30 3 Q1
5 Australian Journal of Teacher Education 29 2 Q2
6 International Journal of Instruction 28 3 Q2
7 Technology, Knowledge and Learning 26 2 Q1
8 Thinking Skills and Creativity 26 2 Q1
9 Action in Teacher Education 25 3 Q2
10 European Journal of Contemporary Education 23 3 Q2
11 English for Specific Purposes 19 2 Q1
12 Asia-Pacific Journal of Teacher Education 17 2 Q1
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Figure 7. Cross-citation of sources in the field of pedagogical competence training research
(minimum number of documents of a source: 3)

3.6. Most cited articles

The most cited publication, and also the one on the topic of fostering pedagogy, published the
earliest among the 10 outstanding publications, is “those who understand: knowledge growth in teaching”
[46]. The article challenges negative stereotypes about teaching and emphasizes the importance of gaining
knowledge in the profession. Shulman [46] argues that teaching is a complex and specialized profession that
requires a deep understanding of the subject, the pedagogy, and the unique needs of the learner. He suggests
that teachers can continue to develop their knowledge and expertise over time through continuous
professional development and collaboration with peers. Shulman [46] also argues that the traditional model
of teacher training and professional development needs to be reimagined to better support knowledge
development in the profession. Overall, the article emphasizes the importance of recognizing and evaluating
teachers’ knowledge and expertise. In addition, from Table 4, it can be seen that Teaching and Teacher
Education magazine has many publications on the topic of fostering pedagogical competencies, most of
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which are cited in the list of 10 outstanding publications. This is also the journal that is included in both the
list of sources with the highest publishing productivity and the most cited journal on the topic of pedagogical
competence training, as in Table 3.
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Figure 8. Cross-citation of sources in the field of pedagogical competence training research by the year
(minimum number of documents of a source: 3)

Table 4. Top 10 most cited publications (scientific articles) on the topic of pedagogical competence training
based on the Scopus database

Rank Author(s) Title YP Source TC SQ
1 Shulman L.S. Those who understand: knowledge growth in 1986 Educational 11 Ql
teaching Researcher
2 Borko H. Professional development and teacher learning: 2004 Educational 9 Ql
mapping the terrain Researcher
3 Gibbs G. The impact of training of university teachers on 2004  Active Learning in 8 Q2
their teaching skills, their approach to teaching and Higher Education
the approach to learning of their students
4 Marx R.W. New technologies for teacher professional 1998 Teaching and 7 Ql
development Teacher Education
5 Postareff L. The effect of pedagogical training on teaching in 2007 Teaching and 7 Ql
higher education Teacher Education
6 Rienties B., Brouwer N., The effects of online professional development on 2013 Teaching and 7 QI
Lygo-baker S. higher education teachers’ beliefs and intentions Teacher Education
towards learning facilitation and technology
7 Alloway T.P. and The impact of engagement with social networking 2012 Computers in 6 Ql
Alloway R. G. sites (SNSs) on cognitive skills Human Behavior
8 Alloway T. P., Horton J., Social networking sites and cognitive abilities: Do 2013 Computers & 6 Ql
Alloway R. G., Dawson C.  they make you smarter? Education
9 Arnold N., Paulus T. Using a social networking site for experiential 2010 Internet and Higher 6 QI
learning: Appropriating, lurking, modeling and Education
community building
10 Callaghan N., Bower M. Learning through social networking sites: the 2012  Educational Media 6 QI
critical role of the teacher International

Most publications are published from sources that rank highly in the Scopus database.

3.7. Keyword analysis

Table 5 presents the keywords most mentioned in the publications on pedagogical competence
training. It shows the differences in aspects of those publications, including pedagogical aspects and
professional aspects. subject. In this section, we used co-occurrence analysis to determine the structure of
studies on pedagogical competency building. Co-occurrence keywords play an important role in bibliometric
analysis because this method helps quickly detect common research topics and allows for tracking research
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trends in the scientific field according to the progress of time. With the data from Scopus publications on
pedagogical competency building, we used VOSviewer software, and the results of the analysis showed the
keywords, as shown in Figures 9 and 10. In this map, the size of the button represents the number of
occurrences of a keyword in the database (if the node is large, the keyword appears more often), and the links
between two nodes represent the relationship between them. Nodes of the same color can be displayed. They
may now appear on the same research topic.

Table 5. Top 15 keywords with the most appearances in publications on pedagogical competence training

Rank Keywords n TLS
1 Higher education 27 34
2 Professional development 27 33
3 Teacher training 21 16
4 Pedagogical training 18 22
5 Pedagogical competence 17 16
6 Teacher education 17 19
7 Pedagogy 16 24
8 Engineering education 11 13
9 Competence 8 9

10 Pedagogical skills 8 5
11 Teachers 8 9
12 E-learning 7 9
13 Professional competence 7 9
14 Training 7 12
15 Active learning 6 9

n=number of occurrences; TLS=total link strength

A total of 975 keywords appeared in all 336 publications analyzed. To establish a relationship
between them, only keywords that appear at least three times are selected. Using this criterion, there are
61 keywords that meet our criteria and are shown in the results map. The most popular keywords are all the
ones we used to find data for this study, and words close to them are as: teacher education (17), teacher
training (21), higher education (27), professional development (27), pedagogy (16), pedagogical training
(18), and pedagogical competence (17). What is interesting here is that we found that some of these
keywords mean the same thing, such as teacher education, teacher training, and pedagogical training; or one
keyword is the target of the action represented by the other keyword, for example, professional development,
pedagogical competence, and teacher education, teacher training, and pedagogical training.
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Figure 9. Distribution map of keywords on the topic of pedagogical competence training, using the
co-occurrence analysis method (N=975 keywords, threshold 3 co-occurrences, display 61 keywords)
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Different colors in Figure 10 indicate the frequency of keywords that have appeared over time and
are associated with the topic of pedagogical competency building. It can be seen that the most recently
mentioned keywords are science, technology, engineering and mathematics (STEM), teaching skills, online
teaching, pedagogical skills, project-based learning, and primary education. It is surprising that the keywords
distance learning and e-learning have been mentioned in publications since about 2014, but until about 2022,
publications related to online teaching keywords have not been published.
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Figure 10. Time distribution map of keywords, using the co-occurrence analysis method (N=975 keywords,
threshold 3 co-occurrences, display 61 keywords)

4. DISCUSSION

The number of publications related to research on teacher training was somewhat limited prior to
2015. However, in the past 10 years, there has been a significant increase in volume, with about 81.69% of
the total articles, as in Figure 2. The increase in the number of studies on pedagogical competency building
for teachers is due to the focus on the role of teachers in the teaching process [47], [48]. In order to promote
education for sustainable development, UNESCO promoted this for many years, from 2005 to 2014 [49].
This is the driving force behind the research on fostering pedagogical competency for teachers. Notably, in
2021, the number of studies will have skyrocketed, focusing mainly on fostering teachers’ digital competence
when teaching. This result is similar to Alka ef al. [50], which concluded that the number of research
publications on pedagogical content knowledge increased from 2018 to 2020 and decreased in 2022. The
COVID-19 pandemic had an impact on this, making it possible to conduct online teaching activities and
significantly increasing the number of online courses [51]. Therefore, teachers also need to be strongly
nurtured in their pedagogical competency in the digital environment.

Despite such an increase in the number of publications in recent years, there is an uneven
development in science across countries, as in Figures 3-5. Countries with developed economies such as the
United States, the Russian Federation, and the United Kingdom are the countries with the largest number of
published publications, with the United States accounting for 23.55%. This result is similar to previous
research by Alka et al. [50]. After the US, the country with the second largest number of scientific
publications is Indonesia. However, Alka et al. [50] show that the 20 countries with the largest number of
publications on pedagogical content knowledge do not include Indonesia but do include China, India, and
Japan. This proves that in studies on fostering pedagogical competency for teachers in Indonesia, there are
few studies focusing on pedagogical content knowledge. This may be because their pedagogical theoretical
system is complete; they focus on training skills for teachers. Other countries in the Asian region have not
really paid attention to developing pedagogical competency for teachers but only stopped at finding
knowledge about pedagogical competency in general. The results show that seven out of the 10 most
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productive academics, as in Table 2 come from these countries. As such, in order to keep up with the rapid
development of this field of study, scholars from other countries must focus more on it, or else they risk
falling behind. At the same time, countries need to refer to the teacher training models of countries with
experience in this topic to find a model suitable for their own context [52].

International cooperation networks between different countries are considered weak, focusing on
only a few countries in the last 10 years. In particular, the cooperation mainly focuses on the countries with
the largest number of publications related to pedagogical competency building, as the United States and
Canada, Australia; the United Kingdom group with Brazil, Portugal, and Germany; the Russian Federation
group with Kazakhstan, Finland. As such, it is essential for researchers working in the field of educational
science to strengthen national and international cooperation networks to enhance educational science
publications and improve the quality of their research to produce good-quality publications.

Our analysis shows that, among the 12 most popular journals on research on fostering pedagogical
competence for teachers, the Journal of Teaching and Teacher Education and the Journal of Science Teacher
Education both belong to this group Q1 has a notable number of citations. Teaching and Teacher Education is
an international journal concerned primarily with teachers, teaching, and/or teacher education situated in an
international perspective and context. Teaching and Teacher Education does not publish unsolicited book
reviews, validation studies, essays, constructive criticisms, and/or conceptual-type papers without empirical
evidence such as reports, frameworks, or models. The Journal of Science Teacher Education serves as a
forum for disseminating high-quality research and theoretical position papers concerning the preservice and
in-service education of science teachers. The journal features pragmatic articles that offer ways to improve
classroom teaching and learning, professional development, and teacher recruitment and retention at pre-
K-16 levels. The other journals with the next highest number of publications and citations are also in the Q1
or Q2 group. Therefore, researchers should strive to improve the quality of their research so that they can
accommodate high-quality journals and increase the citation rate of their research.

The keyword analysis in Figures 9 and 10 shows that the research topics are diverse. However, there
are only a few keywords that are of significant interest, such as higher education and professional
development, followed by teacher training, pedagogical training, pedagogical competence, and teacher
education. That is why the five most cited articles in the publishing list are related to higher education and
professional development [53]-[56]. Some important keywords have not been studied much or are still
missing, such as teaching competence, online teaching, and high school. These are important research
directions in educational science to help improve the pedagogical competency of teachers. These research
gaps guide the research potential that researchers on the subject of teacher training can focus on in the future.
In addition, recent keywords related to STEM, teaching skills, and project-based learning show that they are
consistent with the teaching trend towards developing learners’ competencies, helping learners to meet the
requirements of students modern society [57], [58].

5.  CONCLUSION

This study analyzes and visualizes research trends in scientific documents related to fostering
pedagogical competence for teachers with bibliographic analysis and the Scopus database. The issue of
fostering pedagogical competence for teachers is increasingly receiving the attention of researchers, with an
increasing number of publications in the past 10 years. But mainly in developed countries, especially the
United States, with the largest number of publications to date. Developing countries have a limited number of
publications on the subject. The fact that organizations like UNESCO or the governments of some countries
launch activities to promote education for sustainable development is a significant contributing factor to this
increase. Most of the publications in the research data set are recommended by high-ranking educational
journals such as Teaching and Teacher Education. These journals can be used as reference materials for
researchers on the issue of fostering pedagogical competency for teachers. The leading research group with
the highest number of citations on pedagogical competency training is Shulman’s group. In addition, the
visualisation results using VOSViewer provide 61 keyword clusters with a keyword-based network with
content to foster pedagogical competence. From there, it helps researchers identify important research
directions that have been studied by many researchers related to higher education, professional development,
teacher training, pedagogical training, pedagogical competence, and teacher education. And research that
receives little attention is teaching competence, online teaching, and high school.

This study provides a comprehensive quantitative analysis of the research on teacher training.
However, like other bibliographic analyses, this work has some limitations, namely that it only uses Scopus
data sources, because merging with other database sources can make them incompatible. These results help
policymakers and managers at universities devise appropriate policies to improve teachers’ pedagogical
competence. At the same time, it helps lecturers find trends to foster and develop their own expertise.
Researchers can find research gaps to find future research directions. The research results also highlight
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a number of issues that can be further researched in the future related to the pedagogical competence of
teachers, including the study of the pedagogical competence of teachers in developing countries and build a
model for fostering pedagogical competency for teachers in these countries. In addition, focus on fostering
teaching competency in the digital environment for teachers to adapt to the new trends in society. Future
research can learn more deeply about the pedagogical competencies of specific groups of teachers such as
teachers in high schools, colleges, and universities.
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