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Abstract

By giving teachers the necessary tools, teacher training plays a critical role in raising the
standard of education. Training programs that are accessible and structured are becoming
more and more important as educational demands change. The usefulness of teacher
training frameworks, the incorporation of contemporary educational approaches, and the
difficulties in obtaining and executing these programs are all examined in this study. This
study examines global trends in teacher training literature (2019-2024) using Scopus and
bibliometric analysis. Thematic focuses, important contributors, and publication trends
were evaluated by data analysis using R/R-Studio, VoSviewer, and Microsoft Excel.
Despite a rise in research activity, the results indicate a decreasing annual growth rate of
publications. With a focus on particular locations, the study identifies important journals,
authors, organizations, and nations influencing research on teacher preparation. Results
show that training that is well-organized and updated often improves student performance
and instructional efficacy. Adaptability to different classrooms is enhanced by the
integration of inclusive education and technology. Nonetheless, there are still gaps in our
knowledge of the long-term effects of training and in Quaranteeing fair access to
professional  growth. When creating evidence-based teacher training programs,
policymakers, educational institutions, and training providers use these insights as a
quide. Comparative evaluations of training approaches, long-term efficacy, and
international cooperation tactics in teacher education should all be investigated in future
studies. For education systems around the world to advance, teacher training programs
must be strengthened.
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Introduction

By giving teachers, the skills and information they need to improve
student learning outcomes, teacher training plays a critical role in raising the
standard of education. The need for qualified educators has increased
dramatically as a result of the changing nature of education. Teachers must
engage in ongoing professional development due to recent developments in
inclusive education practices, digital tools, and pedagogical strategies. The value
of teacher training programs in promoting successful teaching practices and
guaranteeing that educators can adjust to a variety of classroom settings has been
underlined in several studies [1],[2],[3],[4],[5]

There are still issues with teacher preparation's efficacy, accessibility, and
integration with contemporary educational demands, despite its acknowledged
significance. Teachers in many programs are ill-prepared for the dynamics of the
real classroom because they lack defined curricula that meet modern teaching
standards. Furthermore, little is known about how various approaches to teacher
preparation affect student achievement [6],[7],[8],[9],[10],[11],[12].

By examining the current frameworks for teacher training and how well
they enhance the quality of instruction, this study aims to investigate these
concerns. The main goals of this study are to determine how well current teacher
training programs enhance teaching abilities, investigate how contemporary
pedagogical approaches—such as digital tools and inclusive education—are
incorporated into teacher training curricula, pinpoint the difficulties educators
encounter in obtaining and putting into practice teacher training programs, and
offer suggestions for enhancing teacher training initiatives based on empirical
tindings [13],[14],[15],[16],[17],[18],[19],[20],[21].

According to the study's hypothesis, teacher preparation programs that
are well-organized and updated often greatly improve both student performance
and the quality of instruction. Additionally, training programs that incorporate
technology and inclusive education concepts enhance teachers' efficacy and
flexibility in a variety of classroom environments. This study is essential for
filling the effectiveness gaps in teacher preparation and making sure that teachers
are prepared to handle the demands of modern education
[22],[23],[24],[25],[26],[27],[28],[29].

This study aids in the creation of training programs that benefit teachers
and students alike by evaluating existing programs and suggesting
enhancements. Furthermore, better learning results, student engagement, and
general educational standards can result from improving teacher preparation.
The importance of teacher preparation for professional growth and its effect on
student learning are highlighted in the literature currently under publication.
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According to studies, instructors must engage in ongoing professional
development to stay current with emerging teaching strategies [30],[31], [32],[33],
[34].

Additionally, studies on digital learning resources indicate that
incorporating technology into teacher preparation improves the effectiveness of
education. Comprehensive research comparing various teacher training
approaches is scarce, nevertheless, especially when it comes to long-term results.
This study employs a mixed-methods approach, combining quantitative and
qualitative research methods. Surveys and interviews with educators were used
to gather information on their experiences with teacher preparation programs
[35],[36],[37],[38],[39],[40].

A content study of current training programs will also be carried out to
assess how well contemporary teaching methods are included. The impact of
training programs on student outcomes and teaching effectiveness will be
examined using statistical techniques. Both existing and developing educational
systems' teacher training programs are the subject of the study. It examines
university-led teacher education programs, private professional development
courses, and government-sponsored training initiatives. To guarantee relevance
to current educational difficulties, the study mainly looked at programs that were
put into place within the last ten years [41],[42],[43],[44].

Method

With a thorough bibliometric analytic technique that incorporates
document and network analysis, this study employs a quantitative methodology
[45],[46]. On September 29, 2024, at 8:48 p.m., a Boolean search was performed
on the Scopus database from 2019 to 2024 to gather data. VoSviewer, Microsoft
Excel, and R/R-Studio applications were utilized for networking, document
analysis, and citations [47],[48].

Because Scopus is a significant database that offers peer-reviewed
publications, it was selected. Scopus has a greater selection of items than other
databases [49],[50], and it is almost 70% larger than WoS [51],[52],[53]. The
following criteria were the only ones used in the bibliographical searches: The
following elements included the study's phases: To make sure the research is
pertinent and to find any gaps in bibliometric themes, a literature review is
carried out.

The study also helped determine the right keywords for the scope of the
study, then a search using the Boolean operator in Scopus (Title-Abs-Key
("Teachers Training") And Title-Abs-Key ("School")) 4759 Documents.
Furthermore, Filtration Uses The Boolean Operator From Scopus To ( Title-Abs-
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Key ( "Teachers Training" ) And Title-Abs-Key ( "School" ) ) And Pubyear > 2018
And Pubyear < 2026 And ( Limit-To ( Subjarea , "Arts" ) ) And ( Limit-To ( Exact
Keyword , "Teacher Training" ) Or Limit-To ( Exact Keyword , "Education" ) Or
Limit-To ( Exact Keyword , "School" ) Or Limit-To ( Exact Keyword , "School
Teachers" ) ) And ( Limit-To ( Doctype , "Ar" ) ) And ( Limit-To ( Language ,
"English") ). In total, it produced 153 documents. The bibliography search results
were saved in the EndNote X9 application and saved into a CSV file to be opened
in the Excel or Numbers application. The saved files were then checked, and the
metadata was completed [54],[55],[56].

This study ultimately employed bibliometric analysis to ascertain the
yearly number of documents according to journals, authors, affiliations,
countries, and disciplines of study. R/R-Studio and a Scopus analyzer were used
for this. The document network visualization was examined using VOSViewer,
and the data was handled using Microsoft Excel [57],[58],[59],[60]. This is shown
in Figure 1 of the Research Flow:

Literature review
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2, Education

3. Bibliometric Analysis

|

Ke N T
Idemification > ansbming
R Selected d . : ( TITLE-ABS-KEY ( "teachers
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Figure 1. Research Flow
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Result and Discussion

Documents Analysis

Table 1. Main Information

MAIN INFORMATION ABOUT DATA

Timespan 2019:2025
Sources (Journals, Books, etc) 1923
Documents 5225
Annual Growth Rate % -62.76
Document Average Age 2.45
Average citations per doc 4.478
References 214977
DOCUMENT CONTENTS

Keywords Plus (ID) 5105
Author's Keywords (DE) 11234
AUTHORS

Authors 14189
Authors of single-authored docs 951
AUTHORS COLLABORATION

Single-authored docs 977
Co-Authors per Doc 3.11
International co-authorships % 15.33
DOCUMENT TYPES

article 4162

Examination of primary data Table 1, which includes 5225 documents
from 1923 different sources, including books and journals, summarizes
significant bibliometric data from 1912 to 2024 and shows various features of the
dataset used in the study. The data points to a troubling -62.76% annual growth
rate, indicating a gradual fall in document output that merits more investigation.
The emphasis on contemporary research is shown by the fact that the materials
are comparatively recent, with an average age of 2.45 years. A high total of
214,977 references suggests considerable academic interconnection, but an
average of 4.478 citations per document suggests a modest impact on the
academic community.

With 5105 Keywords Plus and 11234 Author's Keywords, the study covers
a wide range of topics, demonstrating the multidisciplinary nature of the
research. Just 977 of the 14,189 writers are single-authored, and the average
number of co-authors per document is 3.11, indicating that most of the papers
are collaborative. The proportion of documents involving international
collaboration is 15.33%, indicating a growing but still regional trend in research.
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As is customary in academic study, the majority of the materials (4162) are
articles. All things considered, the data points to a tendency toward current,
cooperative, and moderately cited research, along with a possible drop in total
output that merits more research.
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Figure 2. Trends of Publication from 2019-2024

There is a discernible rise in publications, with 2024 emerging as the year
with the most documents, according to the chart that compares publishing trends
from 2019 to 2024. This pattern shows a rebound in research production near the
end of the period, which contrasts with the bibliometric data's overall negative
annual growth rate of -62.76%. From 2020 to 2023, publications stayed largely the
same, indicating steady but unimpressive scientific activity.

The fewer publications in 2019 and 2020, however, can be the result of
delays or interruptions brought on by outside variables like the worldwide
pandemic. In line with the collaborative and global focus observed in the entire
dataset, the encouraging trend in 2024 raises the possibility that research
productivity may be rebounding. This implies that as the years go by, there will
be a dynamic shift towards more international and cooperative research
initiatives.
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Figure 3. Top Journals by Number of Publications

Figure 3 illustrates the top journals by the number of publications, with
"Journal of School Health" leading the list with 11 publications. Following this,
"Languages" has 4 publications, showing a significant gap between the top
journal and others. The next set of journals, each with 3 publications, includes
"Educacdo and Realidade," "International Journal of Art," "Language Culture
and," "Language Speech," and "Paedagogica Historica [61],[62],[63][64],[65],
[66],[67]."

These journals are relatively close in terms of publication numbers,
indicating that they are somewhat prominent in the field but not as dominant as
the "Journal of School Health." The remaining journals, "Acta Ethnographica
Hungarica," "Behavioral Interventions," and "British Journal of Music," each have
2 publications, further emphasizing a concentration of publications in just a few
key journals. Overall, the figure highlights a skewed distribution where a small
number of journals dominate the publication landscape [68],[69],[70],[71].
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Figure 4. Top Authors by Number of Documents

Figure 4 provides insight into the distribution of publications among the
top authors in the dataset. The authors Allan, R., Davin, KJ., Lerman, D.C,,
Noble, K., and Abdoola, K. are the most active in this period, each having
published 2 documents. This group of authors represents a small but influential
subset of researchers who have contributed more to the body of work in the
studied period compared to others [72],[73],[74],[75],[76].

The remaining authors listed —Ada, S., Adderley, R., Aguirre, L.I,
Allison, J., and Alruwaili, A. —have only one publication each [77],[78],[79],[80].
This shows that while these authors are present in the dataset, their contribution
is relatively minor in comparison to the top group. The fact that these authors are
still included among the top names, despite their single publication, might
indicate that the dataset is skewed by a few researchers publishing frequently,
while the majority of authors contribute only one or a few works.

In academic research, this distribution is typical, with many academics
contributing only a few papers and some authors, typically well-known or very
active in their field, publishing a large majority of the work. It appears that certain
research leaders or groups are driving the majority of the output, while others
contribute at a lower pace, as evidenced by the concentration of publications in a
limited number of authors. This may illustrate how research is a collaborative
process, with some major contributors spearheading initiatives while others
assist.
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Figure 5. Top Institutions with Cumulative Percentage of Publications chart

The top institutions by number of articles in the dataset are displayed in
Figure 5. The two top organizations, Universidad de Mélaga and the Centers for
Disease Control (CDC), each contributed three papers. The most frequent donors
to the dataset are these institutions. University of Miinster, Universidad de
Coérdoba, The University of North, Wayne State University, Oxford Brookes
University, University of Houston-Clear Lake, The University of Toledo, and
Mittuniversitetet are the next group of universities, each of which has two
publications.

Both major universities and specialized research centers are represented
in the distribution, which shows a wide variety of establishments. This points to
a wide-ranging, global partnership or a scattered research strategy in which
several institutions, each with a distinct focus, are adding to the total number of
publications. Numerous universities participate, producing a smaller but still
noteworthy number of papers, even though a small number of institutions
control the majority of the dataset. This pattern is common in academic research,
as many additional institutions participate, but at a slower rate, even though
leading universities may create a larger volume of material.
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Figure 6. Top Ten Countries that Have Published the Most Articles on Teacher Training

Figure 6 presents the top ten countries that have published the most
articles on teacher training. The United States is the clear leader, with a
significantly higher number of publications compared to other countries,
reaching more than 30 publications. This suggests that the United States is a
major contributor to research on teacher training, possibly due to the presence of
numerous research institutions and a strong focus on educational research.

After the United States, Spain has the second-highest number of
publications, however, there is a significant difference. The United Kingdom,
Turkey, Australia, Italy, Brazil, Canada, China, and France are among the other
nations that have made significant contributions. Though not as well-known as
the US and Spain, these nations actively participate in teacher training research,
as evidenced by their lesser but still noteworthy numbers of publications, which
range from five to ten apiece.

While the contributions from other nations demonstrate a varied and
global interest in teacher training, the United States' pronounced dominance in
this area emphasizes its leadership role in global educational research. This trend
is common in academic research, as many nations make significant contributions,
but a small number of countries generate the majority of publications.
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Figure 7. Corresponding Authors Collaboration Chart by Country

With two different forms of collaboration—MCP (Multiple Country
Participation) and SCP (Single Country Participation) —Figure 7 shows the
associated authors' participation patterns by nation. According to the graphic,
Spain has the most documents overall. A sizable portion of these documents
exhibit MCP collaboration, as shown by the red bars, indicating that many of
Spain's publications have international co-authorships. Although there are a few
more publications in SCP (shown by the blue bars), the United States trails closely
behind with a similar trend, suggesting that many of their papers are
domestically rather than internationally collaborative.

Other countries, such as China, the United Kingdom, and Brazil, show a
mix of SCP and MCP publications, with SCP being slightly more dominant in
some cases. For instance, China and the UK appear to have a higher proportion
of single-country collaborations compared to Spain or the USA, which may
suggest that research in these countries tends to be more nationally focused, or
there might be fewer collaborative networks involved.

While having fewer publications, nations like Australia, South Africa,
Chile, Germany, and Italy likewise show a balance between SCP and MCP. As
demonstrated by the inclusion of MCP in the figure, this suggests that even while
these nations produce fewer documents overall, they nevertheless participate in
cooperative research, especially with other nations.

Overall, the figure shows that different countries have different patterns
of collaboration, with the USA and Spain leading worldwide collaborative efforts
while other nations continue to take a more domestic approach to research.
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Table 2. Globally cited documents

Paper Total TC per Normalized
Citations  Year TC
Zhang W, 2020, J Risk Financ Manag 577 115.40 70.18
Hillmayr D, 2020, Comput Educ 184 36.80 22.38
Spiteri M, 2020, Tech Knowl Learn 149 29.80 18.12
Artacho Eg, 2020, Sustainability 144 28.80 17.51
Smale-Jacobse Ae, 2019, Front Psychol 139 23.17 15.68
Sanchez-Cruzado C, 2021, Sustainability 125 31.25 24.57
Daly-Smith A, 2020, Int J Behav Nutr Phys Act 114 22.80 13.87
Naveed Qn, 2020, Plos One 94 18.80 11.43
Domingo-Coscollola M, 2020, Rev Invest Educ 94 18.80 11.43
Hutzler Y, 2019, Phys Educ Sport Pedagogy 92 15.33 10.38

Including total citations, citations per year (TC per Year), and normalized
total citations (Normalized TC), the table displays the most internationally
referenced papers. With the most citations overall (577), citations annually
(115.40), and normalized citations (70.18) among these, ZHANG W, 2020, ] RISK
FINANC MANAGE stands out above the others, demonstrating its substantial
and ongoing influence in the area. It is followed by HILLMAYR D, 2020,
COMPUT EDUC, which has 184 total citations [81], [82], [83]. However, its
normalized citations (22.38) are lower, indicating that Zhang's paper receives
more citations annually. With 149 and 144 total citations, respectively, and
normalized citations of 18.12 and 17.51, SPITERI M, 2020, TECH KNOWL
LEARN and ARTACHO EG, 2020, SUSTAINABILITY show high citation counts
but low annual citation rates [84],[85].

There are 139 and 125 total citations in SMALE-JACOBSE AE, 2019,
FRONT PSYCHOL, and SANCHEZ-CRUZADO C, 2021, SUSTAINABILITY,
respectively [86],[87],[88],[89]. SANCHEZ-CRUZADO C leads in normalized
citations (24.57), indicating its recent but significant presence in the field. Other
works with less total and normalized citations, such as DALY-SMITH A, 2020,
INT J BEHAV NUTR PHYS ACT, and NAVEED QN, 2020, PLOS ONE,
demonstrate their specialized but noteworthy contributions [90],[91]. Overall,
these findings highlight the significant influence of recent publications,
particularly those published in 2020, with ZHANG W ranking highest in terms
of both yearly and total citations, highlighting its enduring influence on scholarly
study in the area [92].
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Figure 8. Publications by Author, Source, and Discipline Flow

A Sankey diagram showing the connections between journals (SO),
authors (AU), and keywords (DE) in teacher training research is shown in Figure
8. Academic journals are shown in the left column, with Sustainability
(Switzerland) appearing as the most popular source, followed by Frontiers in
Psychology and Education Sciences. Contributing authors who are connected to
several study themes are included in the center column, including Ortega-
Sanchez D, Marchisio M, and Fissore C. The multidisciplinary aspect of the area
is illustrated by the right column, which highlights important subjects such as
curriculum, professional development, teacher training, education, and physical
education.

The strong connections between authors, journals, and keywords suggest
that research on teacher training spans various disciplines and is concentrated in
a few influential sources and researchers. This visualization underscores the
collaborative nature of the field and highlights the major contributors shaping
the discourse.
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Figure 9. Network Visualization of Title Terms of Teacher Training

A network visualization of teacher training-related title phrases created
with VOSviewer is shown in Figure 9. Teacher training is shown at the middle of
the diagram, which shows interconnected clusters of terms, indicating its
importance in the dataset. The terms are arranged into several colored clusters
that correspond to the research's thematic themes. The red cluster emphasizes
pedagogical and instructional components of teaching, learning, curriculum, and
educational growth.

A connection between teacher preparation and educational settings is
suggested by the green cluster, which is focused on students, teachers,
psychology, and health education. The blue cluster highlights studies on
diversity and accessibility in education and includes terms like special education,
disability, and inclusive education. Strong linkages between these themes are
indicated by the density of connections between terms, highlighting the
interdisciplinary nature of teacher training research. Important research trends
and topic connections in the discipline are identified with the aid of this
visualization.
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Figure 10. Temporal Evolution of Keywords in Teacher Training

Using a network visualization from VOSviewer, Figure 10 shows the
historical evolution of keywords in teacher training research. The chronology
from 2021 to 2022 is represented by the color gradient, which goes from purple
to yellow and shows how the study themes have changed over time. Key
concepts like teaching, learning, and teacher preparation are constant across the
time frame. Reflecting well-established research fields, the older terms, which are
displayed in colors of blue and purple, include psychology, health education,
school instructor, and student.

In contrast, newer research directions, highlighted in green to yellow,
include teacher professional development, curriculum, e-learning, and personnel
training, suggesting an emerging focus on digital learning, professional growth,
and curriculum reforms. The visualization demonstrates how the field of teacher
training has evolved, with increasing attention toward contemporary issues such
as inclusive education and technological advancements in teaching
methodologies.
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Figure 11. The Density of the Most Used in Abstract Terms Teacher training articles

A density visualization of the most commonly used phrases in teacher
training article abstracts, produced with VOSviewer, is shown in Figure 11. With
yellow denoting the highest number of occurrences, the color gradient, which
ranges from dark blue to bright yellow, shows the intensity of term usage. The
most common term seems to be teacher training, underscoring its importance in
the subject of study.

The high density of other commonly used terms, like curriculum,
teaching, learning, and school teachers, indicates their significance in academic
discourse. Furthermore, there is moderate density for phrases like e-learning,
inclusive education, and people training, suggesting that these topics are
receiving more attention from researchers. The phrases' distribution throughout
the graphic points to a wide range of subjects covered by teacher training
research, including professional development, instructional strategies, and
technology developments

Conclusion

By giving teachers the fundamental pedagogical skills they need, teacher
preparation plays a critical role in improving the quality of education. The
bibliometric analysis of this study shows how the field of teacher training
research has changed over time, highlighting significant themes, contributors,
and trends between 2019 and 2024. The decreasing publication growth rate
indicates possible difficulties in maintaining interest in the issue, even in the face
of increased research interest. The results highlight how important well-designed
and frequently updated training programs are for raising student achievement
and instructor efficacy. Training courses that incorporate inclusive education and
technology improve students' ability to adapt to a variety of learning contexts.
However, there are also issues with assessing the long-term effects of training
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and guaranteeing fair access to professional growth. Policymakers, academic
institutions, and training providers need to work together to create training
programs that are accessible and grounded in evidence in light of these lessons.
To improve teacher education worldwide, future studies should compare
various training programs, evaluate long-term efficacy, and foster international
collaborations. To support high-quality educational systems around the world, a
concentrated effort to enhance teacher training frameworks is necessary
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