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1. Introduction

Given the critical role of educators’ professional development in the 21st century, a wide range of
studies exists in this field, highlighting the importance of conducting a bibliometric analysis to examine
the current state of research, trends, and future directions. This study aims to bibliometrically analyze
research on teaching competencies and professional development of educators. It involves analyzing
studies, identifying key topics, prolific authors, highly cited research, and emerging trends. The guiding
research questions include: 1) How are publications geographically distributed across countries? 2)
Which authors are most active in this field? 3) What is the co-authorship network structure among
authors? 4) What are the most frequently used keywords and co-occurrence networks? 5) How are
publications distributed annually, and which articles are highly cited? 6) Which authors and documents
have had the greatest influence on the literature over the past three decades? 7) What is the strategic
mapping of research in this area?

2. Methodology

The aim of this study is to analyze scientific networks and examine global trends related to teaching
competencies in higher education, based on a bibliometric analysis of highly cited English-language
articles published between 2003 and 2024. Among commonly used databases for bibliometric analysis,
including Scopus, Google Scholar, and Web of Science, Scopus was selected for this study. This choice
was based on several reasons: 1) it offers broader subject coverage than Web of Science (over 20%
more), 2) its data are reliable and suitable for bibliometric analysis, 3) authors’ full names are
consistently listed, allowing for more precise analyses, and 4) its output format is compatible with most
bibliometric software and well-supported. These features make Scopus an ideal database for this study.
Searching criteria were defined according to the study’s objectives and research questions. Relevant
keywords were selected, and no restrictions were placed on subject areas to enable interdisciplinary and
multidisciplinary coverage. The search algorithm was designed and executed as follows:
(TITLE-ABS-KEY (“Teaching Competencies" OR "competence*-based qualification™) AND
(“Professional Development) AND ("higher education" OR university OR college OR "tertiary
education™ OR "postsecondary education")).

To conduct the analysis, inclusion criteria were established: 1) studies published between 2003 and
2024, 2) studies indexed in Scopus, 3) studies published in article format, and 4) studies published in
English. Based on these criteria, the overall document search strategy was summarized. Bibliometric
analysis can be conducted using a variety of tools; however, many of these software options are
operationally complex and do not fully support the complete process of scientific literature analysis.
Among these, two tools (Bibliometrix and Biblioshiny) developed by the Italian researcher Massimo
Aria within the R programming environment, offer unique advantages. Both packages, which are freely
available, enable advanced bibliometric analyses. Bibliometrix, in particular, provides greater flexibility
compared to other tools and integrates network analysis and visualization of bibliometric data
seamlessly. In the present study, both Bibliometrix and Biblioshiny were used within the R environment
alongside VOSviewer to analyze the data. The required data were saved in BibTeX and RIS formats,
and based on prior literature and the reasons mentioned, the analysis was conducted to evaluate and
map the scientific literature on teaching competencies and professional development of educators in
higher education.

3. Results

In the present study, a total of 48 keywords were extracted from 210 published documents by authors
in the field of teaching competencies and professional development of educators from 2003 to 2024.
The retrieved keywords were analyzed and mapped using the Bibliometrix package in R software. The
size of each word represents its frequency of use in the publications at this stage. Based on the results,
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the keywords “teaching competencies,” “professional development,” and “teacher training” are among
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the most frequently repeated in this field. This indicates the primary research focuses and central themes
in the study of teaching competencies and professional development of higher education educators. The
co-occurrence analysis of keywords in 210 studies on teaching competencies and professional
development of educators revealed important thematic structures within the field. Using VOSviewer,
48 keywords that appeared in at least five articles were identified from a total of 1,145 keywords. Four
major clusters emerged, representing distinct research foci. The first cluster (red, 17 keywords) centered
on teacher professional development, with “teaching” being the most frequent keyword, occurring 37
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times and linked to 41 other keywords, including “students,” “curriculum,” “e-learning,” and
“TPACK.” The second cluster (green, 16 keywords) focused on human resources in educator
development, highlighting “human resources (educator)” as the most central keyword with 39
occurrences and 63 links, emphasizing the critical role of educators in teaching and learning. The third
cluster (blue, 12 keywords) emphasized teacher training, featuring “teacher education” as the most
frequent keyword with 19 occurrences and links to key terms like “higher education,” “online learning,”
“COVID-19,” and “pre-service teacher training,” demonstrating strong connections with “professional
development” and “teaching competencies.” The fourth cluster (yellow, 3 keywords) addressed learner
learning and perception, showing strong links to “teaching” in the first cluster and “educator” in the
second cluster. These findings reveal the central themes and interconnectedness of research in teaching
competencies, highlighting the prominence of professional development, educator roles, and adaptation
to digital and pandemic-related challenges.

4, Discussion

Recent research on teaching competencies and professional development of educators indicates that
studies in this field can be categorized into four main clusters, each playing a crucial role in improving
educational quality and enhancing teaching skills. The first cluster focuses on continuous professional
development, particularly the improvement of teaching competencies. Continuous learning, knowledge
sharing, and creating efficient educational environments are key factors for enhancing teaching
effectiveness (Hou & Chang, 2009). Modern professional development programs have shifted from
short-term workshops to continuous assessment and standardization of teaching practices (Philipsen et
al., 2019). The second cluster emphasizes educators as a key human resource in the learning process,
highlighting that teachers need facilitation, teamwork, and innovation skills to nurture self-directed and
creative learners (Nessipbayeva, 2012). The third cluster addresses higher education, teacher education,
online learning, and the impact of the COVID-19 pandemic, demonstrating how the crisis accelerated
the transition from face-to-face to online learning and necessitated the upskilling of educators to meet
emerging demands (Scherer et al., 2020). Technology, particularly artificial intelligence and digital
tools, plays a pivotal role in professional development, enhancing teaching quality, student engagement,
and critical thinking (Liesa-Orus et al., 2020). The fourth cluster focuses on learner cognition and
perception; today’s students, or “digital natives,” require educators proficient in technology and capable
of fostering active learning environments (Goktalay & Ozeke, 2015). Overall, 21st-century skills for
educators encompass content knowledge, analytical and critical thinking skills, creativity, self-
regulation, collaboration, creative use of digital technologies, media literacy, leadership, and
metacognition. Professional development directly enhances learning quality and student success, and
educational reforms are impossible without investing in the professional growth of educators (Kim et
al., 2019). Therefore, cultivating educators with deep expertise, sustained intrinsic motivation, cognitive
flexibility, and professional commitment is essential for achieving educational goals and advancing
society.

5. Conclusion
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The overall conclusion is that teaching competencies and the professional development of educators
play a fundamental role in the quality of education and student success. The four identified clusters—
professional development, educational human resources, teacher training, and technology and learner
cognition—all emphasize the need for capable, multidimensional educators who can keep pace with
rapid technological changes and global challenges. Continuous professional development, mastery of
emerging technologies, analytical and creative skills, and the ability to manage learning processes are
key characteristics of 21st-century educators. Research also indicates that without targeted investment
in enhancing educators’ professional competencies, educational reforms and improved learning
outcomes for students are unattainable. In other words, the quality of the educational system and societal
success are directly linked to educators’ capabilities, motivation, and professional commitment.
Therefore, policymakers and educational leaders must invest in the training, support, and continuous
development of educators to create rich, active, and learner-centered environments that meet the needs
of 21st-century students and effectively achieve educational and social objectives.
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