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Mapping Global Trends in Teacher Competencies

Ogretmen Yeterliliklerindeki Kiiresel Egilimlerin Haritalanmasi
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Anahtar Kelimeler:
Ogretmen yeterlikleri
aragtirmalari,

Egitim politikalari,
Bibliyometrik analiz.

Ogretmenlerin mesleki gelisimini etkileyen onemli bir unsur olan Ogretmen
Yeterlikleri (OY), son yillarda 6gretmen egitimi arastirmalarinda 6nem kazanmustir.
Bu makale, OY arastirmalariin mevcut durumunu ve gelecekteki yonelimlerini
inceleyerek, bir literatiir taramasi yoluyla OY’yi tanimlamay1 amaglamaktadir. Web
of Science (WoS) veri tabanindan (2000-2023) Social Science Citation Index (SSCI)
veri tabanindaki 1117 makale incelenerek arastirma alanlari, dergiler, tlkeler,
baglantilar, yazarlar, atiflar ve anahtar kelimeler arastirilarak bibliyometrik bir analiz
yapilmistir. Mann-Kendall egilim testi ile desteklenen sonuglar, 6zellikle 2021-2022
yillarinda yayinlarda kayda deger bir artigla birlikte, artan ilgiyi gosteren saglam ve
etkili bir OY literatiiriinii vurgulamaktadir. Amerika Birlesik Devletleri basi gekerken,
Almanya, Ispanya, Cin ve Tiirkiye'den gelen katkilar kiiresel katilim1 gstermektedir.
Bulgular, alanin dinamizmini, kiiresel isbirligini ve saglam temelini vurgulayarak
stirdiiriilebilir bilylimeyi teyit etmektedir. Etkili yazarlar arasinda Pantic, Krueger,
Pekrun, Blomeke ve Kaiser One ¢ikarken; ‘Sustainability’, ‘Zeitschrift fiir
Erziehungswissenschaft’ ve ‘Teaching and Teacher Education’ en iiretken dergiler
olarak dikkat ¢ekmis, en fazla atif ise ‘Teaching and Teacher Education’ dergisinde
yogunlasmustir. Onde gelen kurumlar arasinda ise ‘Nanyang Teknoloji Universitesi’,
‘Humboldt Universitesi’ ve ‘Hong Kong Universitesi’ yer almaktadir. Farkl1 anahtar
kelimeler, alanin ¢ok boyutlulugunu yansitan kapsamli uzmanliga igaret etmektedir.
VOSviewer ile yapilan tematik kiimeleme analizi sonucunda, ‘COVID-19 baglaminda
yliksekOgrenim ve Ogretmen egitimi’, ‘siirdiiriilebilir STEM ve yaraticilik igin
Ogretmen egitimi ve mesleki gelisim’, ‘hizmet dncesi dgretmenlerde yeterliliklerin
degerlendirilmesi’, ‘matematik 6gretmeni gelisiminde bigimlendirici degerlendirme’,
‘fen egitiminde 6gretmen yeterliligi ve hazirligt’ ile ‘teknolojide motivasyon ve 6z
yeterlilik” olmak iizere alt1 anahtar kelime kiimesi belirlenmistir. Ozetle, bu calisma
OY aragtirmalarinin dinamik ve kiiresel is birligine dayali yapisini teyit etmekte ve
gelecekteki aragtirmalar igin fikirler sunmaktadir. Bu nedenle, gelecekteki
calismalarin dijital yeterlilik, 6z degerlendirme, siirdiiriilebilir 6gretmen egitimi ve
kiiltiirleraras: karsilastirmalar gibi 6ne ¢ikan temalara odaklanmasi 6nerilmektedir.
Ayrica, 6gretmen egitiminde disiplinlerarast ve uluslararasi i birliginin artirilmast,
alanin kapsamini ve etkisini artiracaktir.
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INTRODUCTION

Teacher Competencies (TC) refer to the integrated set of knowledge, skills, values, and attitudes
that teachers need to facilitate effective teaching and student learning. These competencies encompass
pedagogical, technological, assessment-related, and socio-emotional dimensions that enable teachers to
adapt to contemporary educational challenges (Caena, 2011; Zhu et al., 2013). In recent years, TC has
become a central focus in teacher education policy and research, given its critical role in improving
teacher quality and, consequently, student achievement (Karacaoglu, 2008; Mincu, 2015). Studies
confirm that factors such as teachers' self-efficacy, motivation, and professional knowledge are among
the most influential variables influencing learning outcomes, while non-teacher-related factors have
limited explanatory power (Creemers and Kyriakides, 2015).

Despite growing interest, there remains a lack of comprehensive analysis addressing global
patterns, thematic focuses, and collaboration networks in TC research. With the increased emphasis on
digital literacy and educational resilience, particularly following the COVID-19 pandemic, the need for
large-scale, systematic mapping of teacher competencies has become even more evident (Karacaoglu,
2025; Baliker et al., 2024; Gokdas et al., 2024). In response to this need, the current study aims to
uncover the evolution, scope, and international trends in TC research by conducting a bibliometric
analysis of 1,117 SSCI-indexed articles from the Web of Science (WoS) database (2000-2023).

Previous bibliometric studies have laid the groundwork in related fields. For example, Bolat and
Bolat (2023), analyzing 967 articles on Technological Pedagogical Content Knowledge (TPACK),
revealed an annual growth rate of over 32% and highlighted the rapid rise of technology-integrated
competency frameworks in teacher education. Similarly, Pham et al. (2023) identified an increasing
trend in publications focusing on professional development in science education and a thematic
convergence in STEM-based teacher education. These studies highlight the methodological importance
of bibliometric mapping in understanding evolving competency areas in teacher education.

Other studies have focused on specific competency areas. For example, Rodrigues et al. (2021)
and Gokdas et al. (2024) analyzed the expanding literature on digital teacher competencies, particularly
in the wake of the pandemic. Their findings highlight the growing importance of digital competency,
ICT integration, and virtual pedagogy in shaping educational equity and resilience. These developments
align with the focus of this study, particularly in terms of the distribution of keywords related to digital
transformation and the resulting clusters.

Furthermore, a number of subfield-specific bibliometric analyses have emerged in recent years.
Castillo-Allendes et al. (2023) examined research on teachers' verbal complaints, providing insights into
occupational health themes. Pan (2020), examining teacher leadership, highlighted cross-cultural
contributions, particularly from Asian countries. Wang and Jia (2023) conducted a bibliometric study
of critical thinking competencies, and this competency has also emerged as a key concept in studies on
critical thinking. These focused studies reveal the increasing fragmentation and specialization within the
teacher competency literature and further reinforce the need for a unifying bibliometric framework to
map broader trends.

The current study builds on these approaches by providing a comprehensive, thematic review of
teacher competency research in global contexts. By analyzing trends in publication volume, geographic
distribution, institutional collaborations, and conceptual clusters, it offers insights into how key themes
such as digital literacy, professional development, and assessment have evolved over time. These
insights aim to inform future education policies, guide teacher preparation programs, and highlight
thematic gaps worthy of further research, such as cultural diversity, interdisciplinary frameworks, and
comparative education.
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METHODOLOGY

In this study, the Web of Science (WoS) database was used for the bibliometric analysis of
scientific articles in the field of teacher competencies (TC). WoS was preferred due to its wide network
covering approximately 34,000 journals, strict indexing criteria, and comprehensive data required for
bibliometric analyses. The SSCI index was selected due to its strong representation of TC research in
the social sciences. (Birkle et al., 2020).

This study adopted a four-stage methodological framework: Exploration, Visualization,
Description, and Validation. This framework aligns with previously implemented staged bibliometric
analysis models in educational sciences (Hallinger & Kulophas, 2022; Kumar, 2025) and combines
quantitative mapping with conceptual validation. In the exploration phase, the distribution of
publications by year, journal, country, and institution was examined. In the visualization phase, instance
maps were created based on keywords and abstracts. In the identification phase, themes were derived
from prominent keywords. In the validation phase, the conceptual relationships among the themes were
evaluated. The visualization presented in Figure 1 was originally designed by the authors and was
inspired by this multi-stage framework and adapted to the scope and purpose of the study.

Figure 1
The Four-Phase Theoretical Framework of the Study

1. Exploration — 2. Visualization — 3. Identification — 4 Validation

| | |

Distribution by years MNomenclature of structures ] o
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In accordance with the four-stage framework illustrated in Figure 1, the first step (Discovery)
involved identifying relevant studies through a systematic search of the Web of Science (WoS)—SSCI
database. A total of 11,608 records were obtained from the titles, abstracts, and keywords "teacher
competence"”, "teacher competencies”, "teaching competence", "teaching competency", and
"professional teaching skills" between 2000 and 2023. To refine the dataset, inclusion and exclusion
criteria were applied during the screening process, as shown in Figure 2 (PRISMA Flowchart). The
inclusion criteria required that studies be peer-reviewed journal articles, published in English, indexed
in SSCI, and explicitly focused on teacher competencies in an educational context. On the other hand,
studies were excluded if they were not articles (e.g., books, conference proceedings), not indexed in
SSCI, published in languages other than English, or focused on unrelated fields not directly related to
teacher competencies, such as psychology, medicine, nursing, engineering, or workplace education.
Interdisciplinary studies were evaluated on a case-by-case basis; if teacher competencies were a central
theme, these studies were retained. Following this process, a total of 1,117 articles were included in the
analysis. The selected records were downloaded in .bib format and imported into Biblioshiny and
VOSviewer for further processing. A data cleaning protocol was implemented that included:

e Removal of duplicate entries based on DOI and author-title matching,
e Standardization of author names and affiliations (e.g., "University of Hong Kong" and
"University of Hong Kong" were merged),
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e Filtering of missing metadata (e.g., missing abstracts or publication years),

e Clustering of similar keywords through lemmatization and merging singular/plural forms.

Following this preprocessing step, descriptive statistics (e.g., annual publication counts,
authorship data, citation averages) and advanced bibliometric mapping techniques were applied.
Network visualizations were created using ‘Biblioshiny’ (Aria & Cuccurullo, 2017) and VOSviewer
(Van Eck & Waltman, 2022) software; cluster analyzes were performed. The Mann-Kendall trend test
was applied with R software. All steps of the analysis aligned with the four-stage structure shown in
Figure 1, and the initial filtering process is detailed in Figure 2 (PRISMA Flowchart).

Figure 2
PRISMA Flowchart of the Exploration Phase of the Study
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search (n=11,608)

A

Records after removing pre-2000
studies (n = 3145)
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FINDINGS

The conducted bibliometric analysis is anticipated to offer valuable insights for future research
on TC. The identified key figures, sources, and trends in the field are expected to serve as a guide for
researchers, directing attention to important issues and potential collaborations. In addition, researchers
and students in education fields can leverage this information to identify pertinent journals for publishing
or referencing. The current results, spanning exploration, investigation, definition, and validation stages,
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collectively contribute to a comprehensive understanding of TC research trends.
TC Research Main Information Data

The analysis involved examining data from 1117 articles on TC published between 2000 and
2023 in the SSCI of the WoS database. The objective was to assess how the number of articles on TC
has changed over the years.

Table 1
The Main Information Data of TC

Description Results
Timespan 2000-2023
Sources (journals) 295
Documents 1117
Annual growth rate % 14,82
Document average age 5,81
Average citations per doc 14,25
References 48821
Author's keywords (de) 3234
Authors 2843
Authors of single-authored docs 211
Single-authored docs 219
Co-authors per document 2,85
International co-authorships % 18,35

Table 1 shows 1117 documents published in the field of TC between 2000 and 2023 and that they
are included in 295 different sources. The annual growth rate of 14.82% reveals that interest in the
subject is steadily increasing. The average document age of 5.81 years indicates the up-to-dateness of
the literature; the average citation of 14.25 per document indicates the impact of the field and that it is
a frequently referred research topic. The use of a total of 48,821 references shows that TC research is
based on a solid literature base.

While the 3234 keywords used in the studies reflect the multidimensionality of the subject; the
contributions of 2843 different authors indicate a wide range of expertise in the field. The fact that 211
authors produced publications alone also reveals the importance of individual contributions. The average
number of co-authors per publication of 2.85 reflects the tendency for collaboration in studies; the
international co-authorship of 18.35% reflects academic interaction at the global level. The results reveal
that TC research is relatively recent, citation-rich, and internationally collaborative on a global scale.
Figure 3 visually presents the results of the Mann-Kendall trend test for TC publications between 2000
and 2023.
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Figure 3
Mann-Kendall Trend Test Results for the Publications in Different Years about TC
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Between 2000 and 2023, interest in TC research continued to increase, with the number of
publications reaching their peak in 2021 and 2022. The Mann-Kendall trend test presented in Figure 3
reveals a significant increasing trend at the 99% confidence level, confirming the steady growth in TC
research (z > 2.58).

Citations to Authors

To understand the overall structure of TC research, it is important to examine critical indicators
such as authors, citation counts, and total link strength. Table 2 shows the leading contributors to the
field, highlighting the most influential authors and their citation data:

Table 2

Information on Authors and Citations
Author Documents Citations Total link strength
"Pantic, Natasa" 2 158 2
"Krueger, Dirk" 5 102 0
"Pekrun, Reinhard" 2 101 2
"Wong, Jocelyn L. N." 3 95 0
"Engels, Nadine" 2 80 0
"Wubbels, Theo" 2 76 2
"Bovee, H. Nicholas" 2 61 2
"Bloemeke, Sigrid" 6 60 11
"Kaiser, Gabriele" 8 59 14
"Hong, Huang-Yao" 2 43 1
"Biemans, Harm J. A." 3 41 3

Table 2 highlights influential authors in TC research and their citation rates. Notably, "Pantic,
Natasa," with only 2 documents, has made a highly impactful contribution, accumulating 158 citations.
Similarly, "Krueger, Dirk" garnered 102 citations across 5 documents, and "Pekrun, Reinhard" received
101 citations from 2 documents. "Bloemeke, Sigrid" holds 60 citations with 6 documents and significant
impact with 11 link strengths. "Kaiser, Gabriele" received 59 citations from 8 documents, showcasing
14 link strengths. These authors have conducted important studies in the TC field, receiving substantial
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citations and link strength. Their significant contributions are evident in the development of TC research,
placing them at the forefront.

Productivity of Countries, Journals and Universities

Figure 4 illustrates the cumulative growth of journals publishing TC studies, presenting findings
related to the published TC articles. The journal "Sustainability" leads with the highest number of TC
articles (f=47), followed by "Zeitschrift Fur Erziehungswissenschaft" (f=36) and "Teaching and Teacher
Education" (f=34). Subsequent journals include "Frontiers in Psychology" (f=28), "Education and
Information Technologies" (f=22), and "European J. of Teacher Education" (f=22). The increase of
articles in “Sustainability”, “Frontiers in Psychology” and “Education and Information Technologies”
journals indicates a strong interest in sustainability, psychology and educational technologies in the TC

context. Figure 4 presents the cumulative graph of journals on TC research and the Mann-Kendall Trend
test results.

Figure 4
Cumulative Graph of Journals Publishing and MK Trend Test about TC
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Figure 4 shows annual publication trends in the field of TC in the six most active journals from
2014 to 2023. The analysis was supported by the Mann-Kendall trend test, a nonparametric statistical
method used to detect monotonic trends in time-series data. The z-values in the figure indicate the
direction and strength of the trend: all values are positive, reflecting an upward trend in TC-related
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publications. More specifically, journals such as Sustainability, Teaching and Teacher Education and
Zeitschrift fiir Erziechungswissenschaft. Education showed a very strong upward trend, as indicated by
z-values above 2.58 and p-values below 0.01, indicating statistical significance at the 99% confidence
level. Education and Information Technology also showed a statistically significant increase, albeit
slightly below the 99% threshold (z = 2.561, p < 0.05). All other journals in the figure also showed
significant upward trends. These results suggest an increasing concentration of TC-related research in a
specific group of journals, particularly after 2020. This may correspond to broader shifts in educational
priorities during and after the COVID-19 pandemic. The upward trendlines in these specific journals
also highlight their growing importance and relevance as publication venues in the TC field.

Figure 5
Most Cited Journals on TC
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As depicted in Figure 5, the most cited journal in TC is "Teaching and Teacher Education” with
a frequency of 1222. Following closely are "Computer Education” (f=577), "J. of Research in Science
Teaching" (f=513), and "International J. of Science Education" (f=210). Figure 6 presents information
on the countries of the responsible authors and the corresponding number of articles in the TC research
landscape.
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Figure 6

The Countries of Responsible Authors and Number of the Articles
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Figure 6 shows that the United States ranks first globally in terms of publications by researchers
from the same country and from more than one country in the field of TC. Following the US, countries

that have made significant contributions in this field are Germany, China, Spain and Turkey.

Figure 7

Scientific Productivity of Countries on TC
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Figure 7 shows the scientific productivity of countries in TC research. The United States, shown

in the darkest blue, has the highest number of publications, followed by Germany, China, and Spain.
Turkey and Australia are in lighter shades and have medium contributions.
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Figure 8
Top Affiliation/Institution
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According to Figure 8, the institution with the most publications in TC research is Nanyang
Technological University (49 publications), followed by Humboldt University (33) and the University
of Hong Kong (31). These institutions are among the strongest academic centers in the field.

Keyword Analysis

As this research is interested in uncovering themes in general and in specific periods, keyword
analysis was conducted. Keyword analysis is instrumental in understanding the primary topics of interest
among researchers and constructing a conceptual map that highlights major trends in TC research.
Figure 9 presents the keyword cloud for TC.

Figure 9
Keyword Cloud for TC
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The word cloud illustrates the keywords most frequently utilized by authors, with larger words at
the center indicating higher frequency. The most commonly used keywords include "education,"
"knowledge," "students," and "teachers." Other words with relatively lower frequency are situated
further away from the center and are smaller in size. Figure 10 provides insights into the trending topics
in TC research.
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Figure 10
Trending Topics Related to TC
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Figure 10 shows the distribution and frequency of use of prominent terms in TC research between
2000 and 2023. "Technology integration", "technology" and "pre-service teachers" are the most
commonly used and increasingly important terms in recent years. The spread of the terms over time
reveals that the field is particularly focused on technology and teacher education.

Figure 11
Thematic Evolution Map of the Keywords on TC by Years
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2000-2005 2006-2010 2011-2015 2016-2020 2021-2023
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Figure 11 shows the change in the themes that emerged in TC research over time between 2000
and 2023. While “standards” and “instruction” were at the forefront in the 2000—2005 period, the focus
shifted to the concepts of “knowledge” and “education” between 2006 and 2015. From 2016 onwards,
concepts such as “integration”, “higher education” and “achievement” gained importance. The term
“education” stands out as the most dominant keyword in all periods. This thematic development reveals
that the TC field is increasingly diversifying and deepening.

Cluster Density of Keywords

As noted by Van Eck and Waltman (2022), visual structures such as overlap maps, cluster density
maps and network maps are critical in the visualization process. At this stage, various findings and
comments regarding the keywords of the studies were obtained. According to the bibliometric analysis
results, the most frequently used keywords in the TC field were represented by three different graphical
methods: "overlap visualization," "cluster density visualization," and "network visualization." The
overlap map in Figure 12 is considered an important tool in determining the trends of research topics by
visualizing the density of keywords over the years in TC studies.
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Figure 12
Overlay Map of TC Studies
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Figure 12 shows the relationships between prominent keywords in TC research on a time axis.
Terms such as “teacher education,” “professional development,” “competencies,” and “higher
education” are central, while “digital competence,” “COVID-19,” “STEM education,” and “creativity”
are among the prominent themes in recent years. The map visualizes thematic diversity in the field and
trends over time.

Figure 13
Cluster Density Map of TC Studies
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Figure 13 illustrates six thematic keyword clusters in teacher competence research. The red cluster
centers on systemic and contemporary issues like “education,” “digital competence,” and “COVID-19.”
professional development,” and “STEM education.’

9 ¢ 9

The blue cluster emphasizes “teacher education,
The green cluster relates to assessment, including “self-assessment” and “preservice teachers.” The
yellow cluster addresses methodological terms such as “qualitative research” and “mathematics.” The
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brown cluster focuses on content-specific competences like “science education” and “teacher
preparation,” while the purple cluster highlights psychological constructs like “motivation” and “self-
efficacy.” This structure reflects the field’s interdisciplinary and multidimensional nature.

Figure 14
Network Map of TC Studies
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Figure 14 displays the keyword interaction network, where node size indicates conceptual
prominence and link density reflects thematic connectivity. A bipolar structure emerges between the red
cluster (focused on higher education and digital competencies in the COVID-19 context) and the blue
cluster (emphasizing sustainable STEM and professional development). Peripheral clusters—green
(assessment), brown (science education), yellow (mathematics/formative assessment), and purple
(motivation/self-efficacy)—complement the central themes. "Teacher education” acts as a central hub,
indicating its integrative role across subfields such as evaluation, competence, and digital
transformation.

Table 3
Description of Clusters

Cluster Cluster name Highly occurring Kkeywords (number of

color occurrences)

Red Higher Education and Teacher competency (13), covid-19 (13), critical thinking
Training in the Context of COVID- (9), curriculum (11), digital competence (12),
19 education (9), higher education (54), teacher (9),

teacher training (34), teachers (29)

Blue Teacher Education and Professional creativity (15), education for sustainable
Development for Sustainable STEM  development (10), pre-service teacher education
Teaching and Creativity (17), professional development (44), STEM

education (10), teacher education (99), teaching
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competencies (9)

Green Assessment of Competencies in assessment (39), competencies (49), preservice

Preservice Teachers teachers (21), self-assessment (9), student
teachers (9), validity (9)

Yellow Formative Assessment evaluation (9), formative assessment (12),
Mathematics Teacher Professional mathematics (9), qualitative research (10), self-
Development regulation (11), teacher development (11),

teacher professional development (17)

Brown Teacher Competence in Science competence (12), science education (15), TC

Education and Preparation (24), teacher preparation (10), teacher self-
efficacy (9), teaching (19)
Purple Motivation and Self-Efficacy in motivation (14), self-efficacy (25), technology

Technology

(10)

Table 3 summarizes six thematic clusters derived from keyword frequency, each reflecting a
distinct research focus in teacher competencies (TC). The red cluster centers on post-COVID-19 shifts
in higher education, including digital competence and curriculum reform. The blue cluster links teacher
education with sustainable STEM teaching and creativity. The green cluster emphasizes assessment of
preservice teacher competencies, while the yellow focuses on formative assessment in mathematics
education. The brown cluster addresses science education and teacher preparation, and the purple
highlights motivation and self-efficacy in technological contexts. These clusters confirm the
multidimensional structure of TC research, as further supported by abstract-based keyword analyses in

Table 4.

Table 4

Information on the Words in the Abstract

Term Occurrences Relevance score
Effect 223 1.0484
Belief 192 0.6086
Instrument 173 1.1407
Test 159 0.2398
Ability 142 0.9063
Class 139 0.5575
Motivation 129 0.3927
Self-efficacy 128 0.4675
Pre-service teacher 125 0.6383
Mathematics 119 1.2697
Scale 116 0.7224
Child 112 0.9629
Characteristic 104 0.3523
Inquiry 102 0.4438
Feedback 99 0.6333
Item 94 0.7403
Validity 91 1.6747
Standard 90 2.9885
Student teacher 86 1.3609
Variable 83 0.9024
Score 83 0.5122
Country 82 1.3537
Evidence 81 0.644
Teacher educator 77 3.439
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Table 4 highlights the most prominent terms in TC research abstracts and their contextual
relevance. "Teacher educator" ranks highest, underscoring the centrality of teacher training processes.
Keywords such as "standard" and "validity" reflect a focus on quality assurance, while "mathematics,"
"student teacher," and "country" indicate attention to subject-specific and comparative research. Terms
like "instrument," "evidence," and "score" point to the significance of measurement and evaluation.
These findings align with the broader keyword analysis, illustrating key thematic areas shaping the TC
literature.

DISCUSSION

The bibliometric analysis conducted in this study reveals that TC has evolved into a
multidimensional construct, with prominent themes such as technology integration, creativity, STEM,
self-assessment, and digital competence emerging particularly in recent years. This thematic diversity
highlights the field's increasing complexity and depth.

A striking finding of the analysis is the discrepancy between publication volume and citation
impact across journals. For example, while some journals publish a large number of articles on TC, they
may not receive proportionately high citations. Conversely, others with fewer publications demonstrate
stronger citation impact. This distinction illustrates the classic quantity-quality paradox in scholarly
communication, where higher publication numbers do not always translate to greater academic impact.
Therefore, citation-based metrics should be used to complement raw publication counts when assessing
a journal's or author's impact in the TC field.

Another important finding is the centrality of digital skills in teacher development, especially in
the post-COVID-19 era. With the rapid transition to digital platforms, competencies related to digital
self-confidence, pedagogical flexibility, and intrinsic motivation have become critical components of
effective teaching (Corry and Stella, 2018; Paraskeva et al., 2008). Studies have also highlighted the
growing importance of 21st-century skills such as creativity, empathy, digital literacy, critical thinking,
and problem-solving for teachers in contemporary classrooms (Karacaoglu, 2025). These overlapping
trends suggest that TC research is increasingly converging on both cognitive and socio-emotional
dimensions, reflecting the changing demands of education systems.

The cluster analyses conducted in this study further enrich this perspective by identifying several
interconnected thematic areas. For example, STEM and sustainability-focused research is often
associated with teacher education and professional development initiatives (Evcimik et al., 2025; Chiu
et al., 2021; Nguyen et al., 2020). In pre-service teacher evaluation research, themes such as "self-
assessment," "validity," and "measurement tools" are frequently encountered, highlighting the
methodological focus of evaluation studies (Altan and Ozmusul, 2022; Tondeur et al., 2017). Studies
focusing on mathematics teacher development emphasize pedagogical strategies such as formative
assessment and self-regulation (Granberg et al., 2021; Van der Kleij, 2019). In science education, the
role of teacher self-efficacy and preparation processes continues to be extensively researched
(Posnanski, 2002; Roelofs and Sanders, 2007).

nn

Furthermore, the prominence of concepts such as "teacher educator," "standards," and "validity"
among high-context clusters demonstrates the field's interest in teacher quality assurance and structural
integrity in education systems (Blanton et al., 2006; Koster et al., 2005). These findings suggest that
teacher education is no longer viewed solely through pedagogical content knowledge but increasingly

through systemic and policy-based frameworks.

While incorporating several important contemporary sources, the discussion would benefit from
greater engagement with systematic reviews or meta-analyses in the field, which could provide broader
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conceptual consolidation and reinforce the robustness of interpretations. Reviews that synthesize
research on digital competence, professional development models, or pre-service teacher education
(e.g., Tondeur et al., 2017) could deepen the analytical perspective and contextualize existing findings
within long-term academic trajectories.

In conclusion, this analysis suggests that teacher competence research is shifting from narrowly
defined teaching skills to a more holistic framework encompassing technical, pedagogical, digital, and
emotional abilities. As Karacaoglu (2025) notes, these competencies not only influence individual
teacher performance but also contribute significantly to students' overall development. In this context,
adopting a skills-based and multidimensional approach in teacher training programs is a critical step to
ensure both quality and effectiveness in education.

CONCLUSION

This study presents a comprehensive bibliometric analysis that reveals the thematic diversity and
evolving trends in research in the field of teacher competencies (TC). The findings indicate that TC
research is concentrated in key areas such as teacher education, assessment, professional standards,
digital competencies, and discipline-based skills, particularly in STEM and mathematics education.

In the post-COVID-19 era, technology integration and digital pedagogical competencies have
become central to teacher development efforts. This shift is consistent with recent findings by Goktas et
al. (2024) and Karacaoglu (2025). These findings emphasize that equipping teachers with 21st-century
skills such as creativity, empathy, digital literacy, and problem-solving enhances not only individual
performance but also the quality of education systems.

Keyword analysis and clustering results indicate that concepts such as "teacher educator,"
"standards," "validity,

nnmn

mathematics," and "pre-service teacher" remain central to TC research. These
findings reflect both fundamental concerns (e.g., teacher preparation, quality assurance) and the dynamic
evolution of teacher roles in contemporary classrooms.

A key finding is the increasing use of comparative perspectives. The rise in cross-country studies
points to a clear trend toward analyzing teacher competencies in a globalized context. For example,
Spain, Germany, the United States, and some Asian countries (especially in digital competence and
leadership research) have emerged as leading contributors to this field. This reflects how different
education systems approach the design, implementation, and assessment of teacher competencies based
on local needs and policy orientations, while also engaging in global discussions on teaching quality.

However, the analysis also shows that regional emphases vary:

e European countries tend to focus on policy-driven standards and teacher evaluation systems;

e Asian countries frequently emphasize leadership, discipline-specific competencies, and the
role of technology;

e Anglophone countries, on the other hand, emphasize self-efficacy, creativity, and innovation
in teacher development.

This international diversity demonstrates that, despite common core themes, the interpretation
and prioritization of teacher competencies are often shaped by cultural, institutional, and political
differences. Understanding these differences is crucial for creating globally relevant yet locally
adaptable teacher education models.

As a result, the TC literature now extends beyond instructional strategies to encompass
multidimensional areas such as assessment, self-efficacy, creativity, and digital transformation. This
analysis not only provides a snapshot of the field's current state but also offers a forward-looking
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framework to guide policymakers, curriculum designers, and educational researchers in creating teacher
education programs that are both globally informed and context-sensitive.

RECOMMENDATIONS

Based on the findings of this study, the following recommendations are offered for future
research, educational practice, and policy development in the field of teacher competencies (TC):

Thematic Focus for Future Research
Future studies should examine emerging and under-researched dimensions of TC:

e The long-term effects of digital pedagogy on interdisciplinary teaching effectiveness.

e The interaction between self-assessment practices and actual classroom performance.

e The integration of the sustainable development goals (SDGs) into teacher competencies,
particularly in STEM education.

Sample research questions:

e How do teachers' self-assessment scores relate to student outcomes across cultural contexts?
e Which specific digital competencies predict higher teaching effectiveness in blended
classrooms?

Methodological Developments

To better capture the evolving and contextual nature of TC, the use of mixed-methods,
longitudinal, or international comparative designs is recommended. Longitudinal studies can track
changes in teacher competencies over time (e.g., before and after digital education). Cross-cultural
comparisons can highlight how TC is influenced by national standards, teacher education policies, or
technological infrastructure.

Teacher Education Program Development

Curriculum designers should integrate digital literacy, assessment literacy, and socio-emotional
skills (e.g., empathy, resilience) as core modules in teacher education programs. Simulated digital
environments (e.g., VR/AR) can be integrated to enhance technological pedagogical content knowledge
(TPACK). Self-assessment tools and reflective practices should be systematized across teacher
education programs to increase metacognitive awareness among preservice teachers.

Policy Implications

Develop national teacher competency frameworks that incorporate future-ready skills,
particularly in the context of digital transformation and sustainability. Support teacher professional
development through continuous digital skills development programs and institutional mentoring
systems. Develop global benchmarking mechanisms to evaluate the effectiveness of teacher education
programs using common international indicators (e.g., OECD TALIS, UNESCO frameworks).

Interdisciplinary and Global Collaboration

Encourage interdisciplinary collaborations (e.g., among education researchers, cognitive
psychologists, and data scientists) to develop advanced assessment tools for TC. Encourage global
research networks and collaborative projects to advance comparative knowledge across education
systems and improve policy transfer.
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GENISLETILMIS OZET

Giris: Ogretmen Yeterlilikleri, 6gretim kalitesini ve dolayisiyla 6grenci basarisini sekillendirmede kritik bir rol
oynar (Karacaoglu, 2025). Mevcut arastirmalar dgretmenlerin 6grenme ¢iktilart iizerindeki merkezi etkisini
vurgularken, dis faktorler ve 6grenci basarist arasindaki ampirik baglantilar sinirli kalmaktadir (Creemers ve
Kyriakides, 2015). Ogretmen kalitesi, dzellikle 6gretmen yeterlilikleri ile ilgili olarak, diisiik performans gosteren
ogrencileri desteklemek icin o&zellikle Onemlidir (Mincu, 2015). o6gretmen yeterliliklerinin egitimsel
iyilestirmedeki temel roliinii kabul eden bu g¢alisma, 2000-2023 yillar1 arasinda Web of Science (WoS)
veritabaninin SSCI'sinde dizinlenen O6gretmen yeterlilikleri ile ilgili aragtirmalarin bibliyometrik analizini
sunmaktadir. Calisma, yayinlari, yazarlari, dergileri, lilkeleri, kurumlari, anahtar kelimeleri ve 6zetleri analiz
ederek Ogretmen yeterliliklerindeki kiiresel egilimleri ve gelismeleri kesfetmeyi amaglamaktadir. Bulgularin,
ogretmen yeterlilikleri arastirmalarinin tematik ve cografi dagilimina iligkin degerli bilgiler sunmasi, 6gretmen
egitim programlarini, politika yapicilari ve egitim arastirmacilarini bilgilendirmesi beklenmektedir.

Yontem: Bu calismada dort asamali bir bibliyometrik metodoloji kullanildi: kesif, gorsellestirme, tanimlama ve
dogrulama. Kesif asamasinda, WoS-SSCI veritabanindaki 6gretmen yeterlilikleri yaymlart yil, dergi, iilke ve
kurum bazinda tarandi. Gorsellestirme asamasi, ag ve yogunluk haritalart olusturmak igin VOSviewer ve
Bibliometrix'i (R/Biblioshiny) ve biiylime modellerini degerlendirmek i¢in Mann-Kendall trend analizini
iceriyordu. Tanimlama asamasinda, anahtar kelime ve 6zet analizi kullanilarak tematik yapilar tanimlandi. Son
olarak, dogrulama asamas1 bu yapilar1 kavramsal iliskilere dayanarak dogruladi. Veri seti, 15 Kasim 2023'te
indirilen, SSCI indeksli dergilerde 2000 ile 2023 yillar1 arasinda yayinlanan 6gretmen yeterlilikleri ile ilgili 1117
makaleden olusuyordu. ilk arama 11.608 kayt iiretti. 2000 6ncesi yayinlar, makale dis1 tiirler (6rnegin kitaplar,
bildiriler), alakasiz WoS kategorileri (6rnegin hemsirelik, psikoloji) ve SSCI dis1 endeksler (6rnegin ESCI, SCI-
Expanded) hari¢ tutulduktan sonra rafine edilmis bir korpus olusturuldu. Analiz, yayin egilimlerinin, en iyi
dergilerin, iilkelerin, kurumlarin ve anahtar kelime es zamanlilik aglarmin tanimlayici istatistiklerini ve
bibliyometrik haritalamasini igermigtir

Bulgular: 2000 ile 2023 yillar1 arasinda, 295 kaynakta toplam 1.117 6gretmen yeterlilikleri ile ilgili makale
yaymlanmig ve yillik bitylime orani %14,82 olarak bulunmustur. Bu bulgu akademik ilginin istikrarli bir sekilde
arttigin1 gostermektedir. Literatiir giincelligini korumaya devam etmekte olup ortalama belge yast 5,81 yil ve
makale basina 14,25 atif belirlenmistir. Alan, 48.821 atif, 2.843 benzersiz yazar ve 3.234 anahtar kelimeden olusan
saglam bir referans tabaniyla desteklenmektedir. Makale bagina ortalama 2,85 ortak yazar ve uluslararasi isbirligini
igeren calismalarin %18,35' ile yiiksek diizeyde bir isbirligi oldugunu ortay koymaktadir. En iiretken yillarin 2021
ve 2022 oldugu belirlenmistir. Mann-Kendall trend analizi, %99 giiven diizeyinde istatistiksel olarak anlamli bir
bliylime trendini dogrulamustir. Etkili yazarlar arasinda Pantic, Krueger, Pekrun, Bloemeke ve Kaiser yer
almaktadir. Sustainability, Zeitschrift fiir Erziehungswissenschaft ve Teaching and Teacher Education en iiretken
dergilerken, Teaching and Teacher Education da atiflarda basi ¢ekmektedir. Ulke diizeyindeki analiz, en aktif
katilimcinin ABD oldugunu, ardindan Almanya, Cin, ispanya ve Tiirkiye'nin geldigini ortaya koymustur. Onde
gelen kurumlar arasinda Nanyang Teknoloji Universitesi, Humboldt Universitesi ve Hong Kong Universitesi yer
almaktadir.

Anabhtar kelime analizi, "dijital yeterlilik", "COVID-19", "siirdiiriilebilir kalkinma", "STEM egitimi", "yaraticilik"
ve "6gretmen mesleki gelisimi" konularinda giiclii bir arastirma ilgisini belirlemistir. VOSviewer kullanilarak
yapilan tematik kiimeleme alt1 anahtar kelime kiimesi iiretmistir. Bu kiimeler agsagida siralnmigtir:

COVID-19 Baglaminda Yiiksek Ogrenim ve Ogretmen Egitimi

Siirdiiriilebilir STEM ve Yaraticilik igin Ogretmen Egitimi ve Mesleki Gelisim
Hizmet Oncesi Ogretmenlerde Yeterliliklerin Degerlendirilmesi

Matematik Ogretmeni Gelisiminde Bigimlendirici Degerlendirme

Fen Egitiminde Ogretmen Yeterliligi ve Hazirlig

Teknolojide Motivasyon ve Oz Yeterlilik

Kiimeler, pandemi donemi dgretmen egitimi ve siirdiiriilebilir STEM 06gretimi merkezli iki kutuplu bir yapiy1
yansitmaktadir. Ara kiimeler ise degerlendirme, fen egitimi ve teknoloji kullanimimni ele almaktadir. Bu yap,

621



Journal of Necmettin Erbakan Univerity Eregli Faculty of Education

ogretmen yeterlilikleri aragtirmasindaki ¢esitli ve gelisen tematik odagi gostermekte ve akademik aragtirmalar igin
yararl bir ¢erceve saglamaktadir.

Tartisgma ve Sonu¢: Bu analiz, 6gretmen yeterlilikleri arastirmalarinin 6zellikle COVID-19'dan sonra giderek
daha fazla dijital yeterlilik, yaraticilik, STEM ve 6z degerlendirmeye odaklandigini gostermektedir. Dijital
beceriler, motivasyon ve pedagojik uyum yetenegi (Corry & Stella, 2018) tarafindan desteklenen &gretmen
gelisiminin merkezi haline gelmistir (Gokdas vd., 2024). Karacaoglu (2025) da, son dgretmen yeterlilikleri
temalartyla uyumlu olarak empati, elestirel diisinme ve dijital okuryazarlik gibi temel becerilere vurgu
yapmaktadir. Kiimeler ayrica STEM tabanli gelisim, hizmet Oncesi 6gretmen degerlendirmesi ve 6gretmen
egitiminin kalitesine vurgu yapildigint ortaya koymaktadir. Genel olarak, 6gretmen yeterlilikleri arastirmast
teknik, pedagojik ve duygusal becerileri entegre ederck Ogretmen egitimine beceri ve yeterlilik tabanli bir
yaklagima olan ihtiyact vurgulamaktadir.

Oneri: Gelecekteki ogretmen yeterlilikleri arastirmalari dijital teknoloji entegrasyonu, siirdiiriilebilir STEM
egitimi ve 6z degerlendirme gibi temalara 6ncelik vermelidir. COVID-19 sonrasi egilimler dijital okuryazarligin,
motivasyonun ve 6z yeterliligin énemini vurgulamaktadir. Ogretmen egitim programlari, degerlendirme araclari
ve kiiltiirleraras1 uygulamalar iizerine karsilastirmali ¢aligmalar da tesvik edilmektedir. Disiplinler arasi ve
uluslararas1 is birligi arastirmalarin etkisini ve kapsayiciligint artiracaktir. Bu nedenle 6gretmen egitimi
kurumlarindaki bilim insanlarinin ayni ekiplerle benzer ¢alismalar yayimlama egiliminden vazgecip uluslarasi
iligkiler kurarak alana katki saglama ¢abasi igerisinde olmalar1 beklenmektedir.
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