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Abstract. The purpose of this work is to systematically analyze the main directions, thematic
structure, and scientific field of global scientific research on pedagogy and competence, based on
Scopus data. The study includes 3,876 scientific documents published between 2006 and 2024
containing the keywords “pedagogy” and “competence”. Using the Bibliometrix and Biblioshiny
tools, the thematic structure of publications, frequency indicators, co-occurrence networks, strategic
maps, and conceptual keyword clusters were analyzed. According to the results, the research field
was grouped into three main areas: medical education, which studies clinical and professional
competence; pedagogical areas, which include higher education, teaching methods, and professional
development; research on digital learning, e-learning, and information technology-based
competence research. Cluster and thematic analyses showed that pedagogical competence is
interdisciplinary, that is, it develops through the interconnections among the fields of education,
medicine, psychology, and digital technologies. The study systematizes global research directions in
the field of pedagogy and competence and assesses the relevance of future issues, such as digital
competence, intercultural competence, and the effectiveness of competency-based curricula.

Keywords: pedagogy; competence; pedagogical competence; bibliometric analysis; Scopus;
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Introduction

The competency-based approach has become one of the dominant paradigms in contemporary
educational research and practice. The growing complexity of professional activities, rapid
technological development, globalization, and the transformation of labor markets have shifted
educational priorities from the acquisition of knowledge to the development of competencies that
enable individuals to effectively respond to changing social and professional demands.
Consequently, concepts such as competence, competency, pedagogical competence, professional
competence, and digital competence have become central to educational discourse.

Although these concepts are frequently used in educational research, their definitions often
vary across scientific traditions and disciplinary contexts. Competence is generally understood as an
integrated capacity to successfully perform tasks and solve problems in a particular context through
the effective application of knowledge, skills, attitudes, and values. In contrast, competency refers
to specific measurable attributes, skills, or behaviors that contribute to overall competence. Within
educational research, pedagogical competence refers to the knowledge, skills, and dispositions
required for effective teaching and learning processes. Professional competence encompasses
broader professional knowledge, ethical values, self-regulation, and reflective capacities necessary
for successful professional performance. Digital competence has emerged as a distinct construct
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describing the confident, critical, and responsible use of digital technologies for learning, teaching,
communication, and professional development.

The increasing significance of digital technologies has substantially transformed the
understanding of competence in education. International frameworks developed by UNESCO and
the European Commission emphasize digital competence as a key component of lifelong learning
and educational quality. The COVID-19 pandemic further accelerated this transformation,
highlighting the importance of teachers' digital readiness and stimulating unprecedented growth in
research related to online learning, educational technologies, and artificial intelligence.

With the rapid development of science and the proliferation of research by different countries
and scientific schools, understanding the structure of scientific knowledge in this area, identifying
key areas and systematizing global research trends has become an important needs. In recent years,
bibliometric methods have been widely used in the evaluation of research in education, they allow
for the quantitative analysis of the volume, thematic evolution of scientific publications, research
areas and the structure of the scientific community.

In the 21st century, the relationship between pedagogy and competence has become a major
focus of educational research. Modern research explains the strengthening of this relationship
primarily through the widespread adoption of digital technologies in the educational process. In
particular, digitalization requires teachers and students to master not only subject knowledge but
also a new type of digital competence. In response to this trend, the European Union and UNESCO
have proposed competency frameworks aimed at the systematic development of teachers’ digital
skills [1]. This, in turn, indicates that the content of pedagogical competence has expanded over
time and shifted from a traditional understanding to a more complex structure that includes digital
components.

Research shows that digital technologies have fundamentally changed the forms and content
of education, and the development of teachers’ digital competence has become an important
condition for improving the quality of education. Especially during the COVID-19 pandemic, the
massive transition to distance learning has clearly highlighted differences in teachers' digital
preparation, increasing the relevance of research in this area [2]. Analysis of the concept of
pedagogical competence shows that it is not limited to mastering teaching methods but, on the
contrary, is understood as a unity of abilities to effectively organize the teaching process, to master
the content qualitatively, and to develop students' skills. In research, the content of this competence
is often associated with 21%-century skills, namely collaboration, innovative thinking, and problem-
solving, which are identified as priority areas [3]. However, although a number of works indicate
the priority of these skills, how they are actually implemented in pedagogical practice and their
interrelationships are not sufficiently revealed. This suggests that a deeper analysis of the structure
of pedagogical competence is needed.

In addition, in the scientific literature, pedagogical competence is often considered a
component of professional competence. Professional competence is described as a complex system
that includes a teacher's subject knowledge, the ability to apply it in teaching, professional
principles, motivation, and self-regulation skills [4]. Research shows that each of these components
affects the quality of education to varying degrees: for example, subject-pedagogical knowledge
and motivation increase teaching effectiveness, while self-regulation skills ensure a teacher's
professional stability. However, the mechanisms of interaction among these components and their
complex impact on educational outcomes are insufficiently systematized. Although studies
analyzing teacher education programs in Indonesia consider pedagogical and professional
competencies as key components, their integration is often described at a declarative level [5].

Research on digital competence shows that this concept has acquired strategic importance in
the education system. The European Union defines it as one of the eight core competencies
necessary for lifelong learning. Available research is often limited to describing the level of digital
skills or the ways in which they are developed, and does not pay sufficient attention to a
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comprehensive analysis of their relationship to pedagogical and professional competencies. In
general, the literature review shows that research on digital competence is concentrated in five main
areas: levels of competence, factors influencing it, teacher training, digital skills of learners, and
their relationship with learning outcomes. Although these areas show that research is structured,
they are often considered in isolation, and an integrative analysis is not conducted sufficiently. As a
result, the interrelationships among pedagogical, professional, and digital competences, and their
complex roles in the education system, are not fully revealed.

Thus, although the available research demonstrates the importance of competency-based
approaches, there is a lack of research that considers pedagogical, professional, and digital
competences as a single system and comprehensively analyzes their interaction and impact on
learning outcomes.

Although these concepts are frequently used in educational research, their definitions vary
considerably across disciplines and scientific traditions. In this study, competence is understood as
an integrated capacity to perform effectively in a specific context, whereas competency refers to
individual knowledge, skills, attitudes, and personal attributes contributing to that capacity.
Pedagogical competence relates to the effective organization of teaching and learning processes,
professional competence encompasses broader professional capacities, and digital competence
refers to the confident and critical use of digital technologies for educational and professional
purposes.

According to scholars, in the 1960s and 1970s, a competency-based approach began to take
shape in Western pedagogy and, in the late 1980s, in Soviet science, but the concepts of
“competence” and “competence” were not consistently defined. These terms are used with different
meanings and are considered alongside concepts such as “professionalism”, “qualification”, and
“pedagogical culture”, competence includes a system of knowledge, skills, abilities, and personal
characteristics that provide the acquisition of methods of action, setting, and achieving goals as a
result of education. In general, competence is understood as a set of potentials that characterize an
individual's ability to solve various tasks and the complex set of qualities necessary to carry out
professional activities. The UNESCO report (1996), the Bologna Declaration (1999) and other
European agreements influenced the structure and assessment system of higher education and
became the basis for rethinking educational outcomes through the concept of “competence”. As a
result of this process, the ultimate goal outcomes of education began to be rethought through the
concept of “competence”. As a result, it became clear that knowledge and skills alone are not
enough for student training, and that additional competencies need to be developed. In other studies,
the concept of “competence” is considered one of the main qualities of an individual and is
described as a factor that enables high-quality, effective work performance. According to authors,
competence includes a complex of motivation, personality traits, and situational aspirations, along
with knowledge, skills, and abilities that contribute to the effective solution of specific tasks in a
particular organizational setting. And the concept of “competence” is understood as a set of
established competencies that determine a specialist's general level of professionalism or readiness
in a given field of activity. This means not only the presence of knowledge and experience, but also
the ability to effectively use them in necessary situations. From this point of view, competence is
considered a potential opportunity that has not yet been fully realized, has not been reflected in
practice.

The ability of students to apply the skills they have acquired during their studies in situations
outside the learning environment is considered one of the most relevant areas of educational theory
and practice. In recent years, the widespread use of competency-based approaches in the global
education system has further heightened the importance of this issue. In this regard, the concept of
“competence” has been a central focus of scientific research in pedagogy for more than half a
century. Although many empirical studies have been conducted in this area and significant scientific
results and practical recommendations have been presented, the number of review studies that
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comprehensively summarize and systematize these findings remains insufficient. This situation
poses a significant challenge, given the complexity and multifaceted nature of the competency
issue. The diversity of theoretical approaches, research methodologies, and application contexts
complicates the systematization of accumulated knowledge and hinders the identification of leading
scientific directions and unexplored issues. Notably, there is a lack of systematic bibliometric
analysis of studies on this topic in the scientific space of education. In this regard, conducting a
bibliometric review of competence and pedagogy is of particular scientific and practical
importance.

The Scopus database is of particular importance in this regard, as it encompasses
internationally recognized publications and reflects a wide range of global scientific research. The
bibliometric analysis carried out on the keywords “Pedagogy” and “Competence” would make it
possible to determine how the concept of competence in pedagogy has developed, which areas
prevail and the general structure of the scientific field. Unlike previous bibliometric studies that
focused separately on teacher competence, digital competence, or specific educational sectors, the
present study investigates pedagogy and competence as an integrated interdisciplinary research
field. By analysing 3,876 Scopus-indexed publications, the study maps the intellectual structure,
thematic evolution, and emerging trends of competence research across educational contexts.
Unlike previous bibliometric studies that focused separately on teacher competence, digital
competence, or specific educational sectors, the present study investigates pedagogy and
competence as an integrated interdisciplinary research field. By analysing 3,876 Scopus-indexed
publications, the study maps the intellectual structure, thematic evolution, and emerging trends of
competence research across educational contexts.The purpose of this bibliometric review is to
systematically analyze the main directions, thematic structure and scientific field of world scientific
research on the topics of pedagogy and competence based on Scopus data. The aim of this paper is
to systematically analyze the main directions, thematic structure, and scientific field of global
scientific research on pedagogy and competence, based on Scopus data.

Research methods and materials

The data were retrieved from the Scopus database in January 2025 using the following search
query: TITLE-ABS-KEY ("pedagogy" AND "competence") AND PUBYEAR > 2005 AND
PUBYEAR <2025

The search was restricted to documents published between 2006 and 2024.Publications from
The initial search retrieved 4,536 records. Data were exported in BibTeX format and imported into
Bibliometrix (version 5.0). Duplicate records were identified and removed using the duplicate
matching functions available in Bibliometrix. Metadata inconsistencies involving author names,
affiliations, keywords, and source titles were standardized. Publications lacking essential
bibliographic information were excluded. Additionally, records not directly related to pedagogy and
competence were manually screened and removed.

The initial search retrieved 4,536 records. Data were exported in BibTeX format and imported
into Bibliometrix (version 5.0). Duplicate records were identified and removed using the duplicate
matching functions available in Bibliometrix. Metadata inconsistencies involving author names,
affiliations, keywords, and source titles were standardized. Publications lacking essential
bibliographic information were excluded. Additionally, records not directly related to pedagogy and
competence were manually screened and removed.

Results and discussion

According to the data covering the period from 2006 to 2024, a total of 3876 scientific
documents with the keywords “pedagogy” and “competence” were identified. These publications
have been published in 1476 different sources. The annual growth rate of the research industry is
15.21%, and the average age of documents is 6.28 years. The average citation rate per document is
14.77. 9515 author keywords and 4953 keywords plus (variable) are registered in the collected data.
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The total number of authors is 9675, of which 1072 have published unique (single—authored) works.
In total, 1158 individual author's documents are registered. Each document has an average of 2.8
authors. The share of international co — authorship is 14.45%. The structure of document types is
diverse. The majority of publications are scientific articles (2732). In addition, 88 books, 417 book
chapters and 363 conference materials were registered. As part of the study, 222 review Articles, 10
editorial materials, 10 brief reviews and 33 documents of other categories were identified.

Annual scientific performance indicators show stable growth dynamics from 2006 to 2024. In
2006, only 39 articles were published, and in subsequent years this figure gradually increased. Since
2016, there has been a significant breakthrough, reaching 223 articles in 2018 and 340 in 2019. In
2020-2022, growth continued, stabilizing at 359-402 annually. In 2023-2024, the indicator reached
its highest level, with 455 and 499 articles registered, respectively. These data show that the field of
research has developed rapidly over the past decade. This growth can be associated with the global
expansion of competency-based education reforms, increasing emphasis on learning outcomes, and
the growing importance of digital skills in contemporary education systems. The acceleration
observed after 2018 coincides with intensified international discussions on digital competence and
educational transformation.

The results of the simulation of the field life cycle show that the number of publications
increased smoothly at the initial stage, then accelerated rapidly. The high correspondence of annual
publications to the logistics curve determines the systematic growth of scientific production in this
direction. According to the model’s forecast, the maximum limit for publications falls on 2030, with
annual productivity set to reach about 657 jobs this year. After this point, there is a slowdown in the
pace of publication and it goes on a downward trajectory. The cumulative growth curve shows a
continuous increase in the number of publications in the research field over the years. Although
growth is slow in the early stages, there is an intense acceleration in subsequent years, and the total
volume of accumulated publications approaches the upper limit of the logistics curve. The carrying
capacity of the model (K=14736) represents the maximum total number of publications expected in
the industry. The gradual flattening of the cumulative curve over time means that the period of
natural saturation characteristic of scientific production is approaching. In general, the logistics
model is highly consistent with the data (R2 = 0.973), indicating that the publication dynamics are
consistent with the forecast curve. The combination of annual and cumulative publications clearly
shows that the industry has developed a trend of continuous growth, followed by stabilization.

The publication with the most publications in this dataset is Nurse Education Today (47
articles) (Table 1). Then, the journal Sustainability (Switzerland) is highlighted with 39 articles. 27
articles have been published in each of the journals BMC Medical Education and Nurse Education
in Practice. In addition, the journals Lecture Notes in Networks and Systems (23), Perspektivy
Nauki [ Obrazovania (21), Academic Medicine (19) and Journal of Nursing Education (19) stand
out for their activity and registered 18 materials in the journals Frontiers in Education and Vysshee
Obrazovanie v Rossii. These indicators show that industry publications are concentrated in certain
scientific journals.

An analysis of the authors’ scientific performance over time shows that the publication and
citation activity of leading scientists in the field is heterogeneous. The visualized data on the time
scale suggest that some authors are distinguished by long-term, consistently high scientific activity,
while others have begun publishing intensively in recent years. The “Na Na” symbol visible on the
graph does not indicate the actual author; this is a technical error that occurs if the author's name is
incorrectly recognized during data processing. That is, the author’s information across several
different written or Invalid formats is combined into a single non-common value and displayed in
the visualization as “Na Na”. Among the active authors, Chen S, Arias-Estero JL, Kééridinen M,
and Liu Y have stood out in recent years for increased publication volumes and high citation counts.
Chen S’s work has shown steady growth since 2019 and is recognized for research focused on
pedagogical competence, educational effectiveness, and systematic reviews. Arias-Estero JL's
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publications include sports pedagogy, digital pedagogy, and methodologies that affect students
learning outcomes. Kééridinen M was particularly active in 2019-2022, conducting research on the
professional competence of health and social educators. Liu Y. stands out for his work in the field
of online learning, the tpack model and nursing education. In addition, authors such as Wang Y.,
Mikkonen K., Morales-Belando M.T. and Olmos-Miguelafiez S. have also contributed to the
development of the industry, but their publications are episodic and have a relatively low citation
density. In general, the increase in the activity of authors in recent years proves the growth of
scientific interest on the topic of pedagogy and competence, and the publications of leading authors
play an important role in the formation of the main scientific discourse of the research direction.

Table 1 - Top-25 Most relevant sources

Sources Articles
1 NURSE EDUCATION TODAY 47
2 SUSTAINABILITY (SWITZERLAND) 39
3 BMC MEDICAL EDUCATION 27
4 NURSE EDUCATION IN PRACTICE 27
5 LECTURE NOTES IN NETWORKS AND SYSTEMS 23
6 PERSPEKTIVY NAUKI I OBRAZOVANIA 21
7 ACADEMIC MEDICINE 19
8 JOURNAL OF NURSING EDUCATION 19
9 FRONTIERS IN EDUCATION 18
10 VYSSHEE OBRAZOVANIE V ROSSII 18
11 ASEE ANNUAL CONFERENCE AND EXPOSITION, CONFERENCE 17

PROCEEDINGS
12 EDUCATION SCIENCES 17
13 RETOS 16
14 MEDICAL TEACHER 15
15 PHYSICAL EDUCATION AND SPORT PEDAGOGY 15
16 FRONTIERS IN PSYCHOLOGY 14
17 NURSING EDUCATION PERSPECTIVES 14
18 ACM INTERNATIONAL CONFERENCE PROCEEDING SERIES 13
19 CEUR WORKSHOP PROCEEDINGS 13
20 INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH 13
AND PUBLIC HEALTH
21 INTERNATIONAL JOURNAL OF NURSING EDUCATION 13
SCHOLARSHIP

22 JOURNAL OF DENTAL EDUCATION 13
23 JOURNAL OF TEACHING IN PHYSICAL EDUCATION 13
24 PROFESORADO 13
25 COGENT EDUCATION 12

Note: Generated by the author through Bibliometrix software

The organization that made the most publications in this data is Monash University (40
articles). Griffith University is distinguished by 33 publications, and Kazan Federal University by
30. At each of the major universities, including Pennsylvania State University, Universitat de
Valéncia, the University of California, and the University of Toronto, 29 articles were registered.
Also among the organizations with the highest activity are Universidad de Sevilla (26) and
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Universidad de Granada (25). The structure of the Faculty of Education completes the list with 23
articles. These universities, which show high results, show that the field of research is widely
distributed geographically and institutionally.

According to the results, the United States has the most publications, clearly in the lead with
519 documents (Figure 1). Then, Great Britain (186), Spain (168), and Australia (162) showed high
levels of scientific activity. China, Canada, Germany, and Northern European countries (Finland,
Sweden, Norway) also contributed significantly. Although domestic authors predominate in many
countries, the proportion of international collaborative articles is also high, especially in the UK,
China, Canada, and Ireland.

Corresponding Author's Countries

Countries Usa-
UNITED KINGDOM -
SPAIN-
AUSTRALIA-
CHINA-
CANADA -
GERMANY -
FINLAND =
FRANCE -
Collaboration
scP
MCP

TALY -

SWEDEN-

SOUTH AFRICA -

NORWAY =

INDONESIA =

INDIA -

HONG KONG -

POLAND -

IRELAND -

DENMARK =

KAZAKHSTAN -

0 100 200 300 400
N. of Documents
SCF: Single Country Publications, MCP: Multiple Country Publications

Figure 1 - Corresponding author's countries
Source: Generated by the author through Bibliometrix software

Although Kazakhstan is at the bottom of the list with 26 publications, all works are written
only by domestic authors (MCP = 0). This suggests that Kazakhstani researchers are less involved
in international joint research projects. In general, the dynamics of publications between countries
prove that research on the topic of pedagogy and competence has spread across a wide geography.

The top-20 most cited articles cover a wide range of theoretical and applied areas in the field
of research (Table 2). The highest total number of quotes is for Hazari et al., Sugand et al., and
Lozano et al., each of which is recognized as a fundamental study in its field. Topics such as
sustainable development, STEM, professional and language competence, physical education
pedagogy, nursing education, digital and online learning occupy a leading position. According to
the annual Citation Index, Chiu (2024) differs significantly because it covers the most relevant
direction at the present stage — generative Al and the topic of higher education transformation. The
general list shows the formation of highly influential works in the fields of pedagogy, language
teaching, professional development, sustainable development, education, and educational
technologies.

The most frequent terms in the frequency analysis indicate that the field of study focuses on
the human factor and educational processes. The priority of basic concepts such as human,
education, students, teaching, learning, and pedagogy suggests that research in the field is largely
concerned with pedagogical experience, the learning process, and student development. At the same
time, the high frequency of the terms clinical competence, professional competence, and
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competence indicates that competence is the central research topic. The large number of concepts,
such as nursing, medical education, nursing education, and nursing students, indicates that a
significant portion of the research falls within medical and nursing education. The terms
curriculum, higher education, and pedagogy define the content of training and the role of higher

education institutions.

Table 2 - Top-20 most globally cited documents

Paper DOI Total TC Normalize
Citation per dTC
S Year

(Hazari et al., 2010)  https://doi.org/10.1002/tea.20363 835 52,19 15,48
[7]
(Sugand, Abrahams,  https://doi.org/10.1002/ase.139 742 46,38 13,75
& Khurana, 2010)
[8]
(Lozano et al., 2017)  https://doi.org/10.3390/su9101889 576 64,00 23,84
[9]
(Whitehead, 2010) https://doi.org/10.4324/9780203881903 533 33,31 9,88
[10]
(Rainey et al., 2018)  https://doi.org/10.1186/s40594-018-0115-6 503 62,88 23,54
[11]
(Kramsch, 2014) https://doi.org/10.1111/].1540- 436 36,33 16,46
[12] 4781.2014.12057 .x
(Lee & Tsai, 2010) https://doi.org/10.1007/s11251-008-9075-4 421 26,31 7,80
[13]
(Kioupi & https://doi.org/10.3390/sul1216104 414 59,14 24,22
Voulvoulis, 2019)
[14]
(Abrams & Moio, https://doi.org/10.5175/JSWE.2009.200700109 391 23,00 13,02
2009) [15]
(Risager, 2007) [16]  https://doi.org/10.2307/jj.27710858 343 18,05 7,24
(Tynjdla, 2013) [17]  https://doi.org/10.1007/s12186-012-9091-z 339 26,08 17,34
(Foronda et al., https://doi.org/10.1097/STH.000000000000041 325 54,17 20,12
2020) [18] 1

https://doi.org/10.1097/ACM.00000000000007 317 28,82 16,23
(Wald, 2015) [19] 31
(Beni, Fletcher, & Ni  https://doi.org/10.1080/00336297.2016.122419 292 32,44 12,08
Chréinin, 2017) [20] 2
(May, 2013) [21] https://doi.org/10.4324/9780203113493 272 20,92 13,91
(Chiu, 2024) [22] https://doi.org/10.1016/].caeai.2023.100197 267 133,50 85,57
(Van den Berghe et https://doi.org/10.1080/17408989.2012.732563 255 21,25 9,63
al., 2014) [23]
(Celce-Murcia, https://doi.org/10.1007/978-1-4020-5639-0_3 251 13,21 5,30
2007) [24]
(Harvey & Jarrett, https://doi.org/10.1080/17408989.2012.754005 245 20,42 925
2014) [25]
(Segalas, Ferrer- https://doi.org/10.1016/j.jclepro.2009.09.012 241 15,06 4,47

Balas, & Mulder,
2010) [26]

Note: Generated by the author through Bibliometrix software

A brief description of the thematic trends from 2008 to 2024 according to the following
graph: at the initial stage (2008-2012), such topics as assessment and health, program evaluation
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and questioning predominated; at the intermediate stage (2012-2018), educational programs,
methodologies and training models intensified, and attention was paid to educational interventions
and continuing professional training; in recent years (2018-2024), along with the growth of general
pedagogical topics such as “education”, “learning”, “students”, new, rapidly developing areas such
as mental health, distance learning, electronic education and artificial intelligence (AI), which arose
under the influence of COVID-19, are clearly visible.

The emergence of artificial intelligence, online learning, and mental health as trend topics
reflects broader transformations in education following the COVID-19 pandemic. The rapid
transition to remote learning increased demand for digital competence among teachers and students
and stimulated research on technology-enhanced learning environments. Furthermore, the growing
presence of artificial intelligence among recent research topics indicates a new stage in competence
research, where digital, data, and Al-related skills are becoming increasingly important components
of educational practice and professional development.

The network of interconnections of these words divides the main thematic areas in the field of
research into several large clusters. The red cluster covers the field of medical and clinical
education and shows that the concepts of “education”, “human”, “clinical competence”, “medical
education” often coexist. The green cluster is associated with general pedagogical terms such as
"learning", “article”, “pedagogics”, and elements of cultural context. The blue cluster is the most
extensive, in which higher education and training technologies such as “students”, “pedagogy”,
“higher education”, “e-learning”, and “professional development” are intertwined. The purple
cluster combines concepts specific to nursing education (“nursing”, “nursing student”,
“simulation”). At the same time, some terms such as “intercultural competence” remain isolated
from the network, suggesting that this direction is not yet fully formed or studied independently of
other topics. In general, the network structure shows that the areas of medical, general pedagogical,
and technological education are closely interconnected.

This strategic map shows the place and level of development of research topics within the
industry. In the lower right part, such concepts as “education”, “people”, and “clinical competence”
are highly centralized, that is, basic topics that are basic for the industry, but are not yet fully
developed. “Human”, “article”, and “learning” in the upper right are all central and well-developed
leading (motor) topics, the main driving force of the research field. In the upper-left part, “nursing”,
“nursing education”, and “nursing student” are niche topics that are well-developed in their own
right but are less related to the industry. “Pedagogy”, “students”, and “teaching” in the lower-left
part are among the topics that are either ascending or weakening, both centrally and at a low level
of development. The map shows that general education, the human factor, and clinical competence
are the main areas, while nursing education is a separate, specialized field.

This factor map (MCA) illustrates the relationships among key concepts in the field of
research (Figure 2). The first criterion (87.68%) determines the difference in directions in the field
of general education: on the left — medical and nursing education (“medical student”, “medical
education”, “nursing”), and on the right — concepts related to general pedagogical and higher
education (“e-learning”, “higher education”, “pedagogy’). The second dimension (6.47%) mainly
reflects the differentiation between medical and nursing specialties.

In the central area on the map, such general educational terms as “education”, “teaching”,
“students”, and “curriculum” are concentrated, which means that they are the main, unifying topic
in the industry. The right panel indicates the areas of technological and innovative training (“e-
learning”, “competence”, “professional development”), while the topics of nursing education in the
upper left appear as a separate cluster. Overall, the map shows that research is grouped into three
major areas: medical/nursing education, general pedagogical concepts, and topics related to higher

education and digital learning.
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Conceptual Structure Map - method: MCA
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Figure 2 — Factorial analysis — conceptual structure map — method: MCA
Source: Generated by the author through Bibliometrix software

The map of scientific cooperation among countries reflects the clear geography of
international partnerships in pedagogy and competence. The most active hub is the United States,
which has close ties with Europe, Asia, and Australia. The countries of Western Europe (Great
Britain, Germany, France, Italy) cooperate extensively, both with one another and with the United
States. Australia maintains permanent scientific partnerships with the United States and Europe.
The ties between China and Japan with the United States and Europe are also quite visible. In
contrast, many developing countries are less well represented on the map, which may be due to a
low number of publications in Scopus and a low level of international co-authorship. The map
shows that, in general, the center of scientific cooperation is concentrated in North America and
Western Europe.

The relatively low representation of Kazakhstan suggests the need for stronger participation in
international research networks. Although Kazakhstan has demonstrated growing interest in
competence-related studies, the absence of internationally co-authored publications in the dataset
indicates limited integration into global scientific collaboration. Strengthening international
partnerships may increase research visibility, citation impact, and contribution to the global
discourse on pedagogy and competence.

The results obtained confirm, at a concrete empirical level, the multifaceted nature of the
concept of competence described in the literature and its different interpretations across scientific
traditions. As shown in the literature review, the lack of a consistent definition of the concepts of
“competence” and “competency” [28], [29] also leads to the fragmented development of research
areas. This trend was also reflected in the results of the bibliometric analysis: the division of topics
into several independent clusters (medical education, general pedagogy, digital learning) indicates
that the issue of competence is considered not on a single theoretical basis, but in different contexts.
In recent years, the rapid development of areas such as digital learning, distance learning, and
artificial intelligence suggests that the process of rethinking educational outcomes through
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“competence,” as noted by Zimnyaya [30], has entered a new phase. In particular, amid the
COVID-19 pandemic, digital competence has gained prominence, becoming one of the main
research areas alongside pedagogical and professional competences. Analysis of cluster structures
shows that, although pedagogical, professional, and digital competences are interconnected, they
are often studied separately. For example, in the field of medical and clinical education, the concept
of “clinical competence” is leading, while in general pedagogical research, concepts such as
“learning,” “students,” and “pedagogy” dominate. This situation demonstrates that, despite the
complex nature of competence, as shown by Efimova et al. [31], its components remain fragmented
in scientific research. In addition, the isolation of concepts such as “intercultural competence” from
the network suggests that some areas are insufficiently integrated or studied independently. The
results of the factor analysis showed that the research was grouped into three main areas -
medical/nursing education, general pedagogy, and higher education and digital learning. This
classification demonstrates that although the concept of competence is universal, its specific content
varies with the context of application. In addition, the unifying role of concepts such as “education”,
“teaching”, and “students”, located at the center of the map, indicates that the theoretical basis of
competence research remains grounded in general pedagogical categories.

Thus, the results obtained, which confirm the main conclusions expressed in the literature,
highlight an important issue: although the concept of competence has been widely studied, the
relationship among its various types (pedagogical, professional, digital) has not been sufficiently
systematized. The sectoral and thematic division of research indicates the need for integrative,
comprehensive analyses in this direction. Therefore, future research should aim to consider
competence not as a set of separate components but as a holistic, interconnected structure within the
education system.

The dominance of medical and nursing education observed in this study may be explained by
the long-standing tradition of competency-based assessment in healthcare professions. Clinical
competence is closely linked to professional accountability and quality assurance, making it a
particularly active area of competence research.

The rapid growth of digital competence research reflects the broader digital transformation of
education. The COVID-19 pandemic accelerated this trend by exposing differences in teachers'
technological readiness and highlighting the importance of digital literacy for effective teaching and
learning.

The emergence of artificial intelligence as a new research theme suggests that future
competence frameworks may increasingly include Al literacy, data literacy, and technology-
supported decision-making skills.

Conclusion

This bibliometric review, based on Scopus data, clearly demonstrated the broad and
multifaceted structure of global research on pedagogy and competence. An analysis of 3,876
publications covering the period from 2006 to 2024 showed that the concept of competence in
pedagogical science has consistently attracted scholarly attention and has become increasingly
prominent each year. The results showed that the main thematic areas related to competence are
concentrated in three broad groups: medical education focused on clinical and professional
competence; higher education and teaching methodologies; and the development of competences
based on digital technologies and e-learning. Keyword networks and thematic maps showed that
research on pedagogical competence is interdisciplinary, with close relationships among education,
medicine, psychology, and information technology. The geographical analysis showed that the
United States, the United Kingdom, Spain, Australia, and China are the main research centers,
while the limited number of studies from Kazakhstan underscores the need to strengthen
international cooperation in this area.

Overall, the rapid development of global research on pedagogy and competence contributes to
the expansion of theoretical concepts in this area, the formation of new learning models, and the
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modernization of educational processes. Digital competence assessment, the long-term
measurement of the effectiveness of competency-based curricula, and the development of
intercultural competences are proposed as promising areas for future research. The use of
bibliometric methods made it possible to systematize the structure of the research field
quantitatively and opened the way to a deeper understanding of how the concept of competence has
developed in pedagogical science at the global level.

Theoretical contribution: This study contributes to the literature by integrating pedagogical,
professional, clinical, and digital competence research within a single bibliometric framework.

Practical contribution: The findings may support policymakers, teacher educators, and
educational institutions in identifying emerging competence-related priorities and designing
evidence-based educational strategies.

Future studies should explore the integration of competence frameworks, artificial intelligence
literacy, intercultural competence, and the long-term effectiveness of competency-based curricula.
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Ilegaroruka xoHe Ky3bIpeTTilik 00lbIHIIA kahaHABIK 3epTTey ypAicTepiHiH Scopus 1epekTepiHe
Heri3eJreH OUOTHOMETPHUSJIBIK LIOTYbI

Anjarna. Byt )KyMBICTBIH MaKCaThl - «IEeJarorukay KoHe «KY3bIPETTUTIKY TYHIH CO3JepiH KaMTUTHIH
Scopus jgepektepi HeTi3iHAEe oJEeMIIK FHUIBIMU 3epTTeyNiep/iH Heri3ri OarmapiapblH, TaKbIPBIITHIK
KYPBUIBIMBIH KOHE FBUILIMH OaFbITTapblH JKyienm Ttanmay. 3eprreyre 2006-2024 >xpiimap apaibIFbIHIAQ
«TeJIaTOTHKa» JKOHE «KY3BIPETTINIK» TYHiH ce3nepi KamThuraH 3876 FeUTBIME KyKaT Kipai. Bibliometrix
xoHe Biblioshiny Kypammapsl apKpUIBl SKapUsUIAaHBIMIAPIBIH  TaKbIPHINTHIK ~ KYPBUIBIMBI, JKHLTIK
KOepCceTKilTepi, co-occurence networks Tamjgaybl, CTpPAaTEerHsUIBIK KapTajap >oHE KIIT Co3/epiiH
TYKBIpBIMJIAMANIBIK KiacTepiaepi TangaHabl. HoTmwkenep OoliblHIIA 3epTTEy Ccanachl YII HETi3ri OarbITKa
TONTACTHIPBUIIBI: KIIMHUKAJIBIK XKOHE KOCIOM KY3BIPETTLIIKTI 3€pPTTEUTIH MEIUIIMHAIIBIK, OLTiM; dKOFaphl OLTiM,
OKBITY 9JIICTEMEC] oHe OUTIKTUIIKTI apTTBIPyabl KAMTUTBHIH MEIarorHKalblK OarbITTap; HUQPIBIK OKBITY,
AJIEKTPOHJIBI OKBITY JKOHE aKMapaTThIK TEXHOJOTHsUIApFa HETI3AeNTeH KY3bIpeTTiKTI 3eprrey. Kiacreprik-
TaKBIPBINTHIK TAJAAY KOPCETKEH IEH, ITeIarOTUKaJIbIK KY3bIPETTUIIKTIH IIOHAPAIIBbIK OaiilaHbICh! Oap, SIFHH OJ1
OuiM Oepy, MEAMIIMHA, TICUXOJIOTHS KoHE IU(PIIBIK TEXHOJOTHIIAP CallaiapbiHbIH ©3apa O0aliJaHbICBIMEH
JaMHUIbl. 3epTTey IMeAaroruka >KOHE KY3bIPETTUIIK cajachiHAarbl kahaHABIK FBUIBIMH  OarbITTapibl
KYHenen 1l xoHe OoamaxkTa MH(PIBIK KY3BIPETTLTIK, MOICHUETAPANBIK KY3BIPETTLUIIK KoHE KY3BIPETTITIKKE
HETi3/IeNTeH OKy OaFaapiaMaapbIHbIH THIMIUTITT CHSIKTBI MOCEIIENIeP IiH ©3€KTUIITH aHbIKTal IbI.

KiaT ce3nep: megaroruka, Ky3bIpeTTiliK, eJaroruKabIK KY3bIPETTiTIK, OMOINOMETPHUSITBIK Taay,
Scopus, Bibliometrix.

bubauoMeTpuyeckuii 0630p rj100aJbHBIX TEHIEHIMA UCCIeT0BAHUN B 00,1aCTH NeAATOTMKHN U
KOMIIETEHTHOCTH HA OCHOBeE JIaHHBIX Scopus

AHHoTamus. llenpio HacTOSIIEro WCCIEAOBAaHUS SBISIETCA CHCTEMAaTHYECKMH aHalM3 OCHOBHBIX
HaNpaBJICHUH, TEMAaTHYECKON CTPYKTYPBI H UCCIIEIOBATEILCKOTO TOJISI MUPOBBIX HAYYHBIX HCCIEIOBAHUHA B
00JIaCTH MeAaroruki W KOMIIETEHTHOCTH Ha OCHOBE JaHHBIX Scopus. Marepuan HcclieIoBaHHsI COCTaBHIIH
3876 HAayYHBIX TOKYMEHTOB, OITyOJUKOBaHHBIX B mepuos ¢ 2006 mo 2024 roasl, 0TOOpaHHBIX O KITIOUYEBEIM
CIIOBAM «IIEIarOTHKa» M «KOMIETEHTHOCThY. C moMoIpio nHCTpyMeHToB Bibliometrix u Biblioshiny Obumn
MIPOaHaIM3UPOBAHBl TEMATUYECKas CTPYKTypa IMyOJUKalMi, YaCTOTHOCTh YNOTPEOJICHUS KIIOYEBBIX CJIOB,
CeTH WX COBMECTHOH BCTPEUAaEMOCTH, CTPATErHMYECKHE KapThl W KOHIIENTYaJbHBIE KIACTEPHI KITFOUEBBIX
cnoB. Ilo pesympraram OMOIMOMETPUYECKOTO aHaMW3a OBUIM BBIZEIEHBI TP OCHOBHBIX TEMAaTHYECKHX
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HampaBlieHUS: MeEIWIHMHCKoe oOpa3oBaHWe, B paMKaxXx KOTOpPOTO WCCIEAYIOTCS KIMHHUYECKHE H
npoecCuoHaIbHBIE KOMIIETCHIINY; MTEJarornYeCKUe UCCIEI0BaHuUs, OXBAaThIBAIOIIUE BBICIICE 00pa30BaHUE,
METOJIMKY NPEToAaBaHus U MpodeccnoHaIbHOe pa3BUTHE MEJAroroB; NU(poBOe U AIEKTPOHHOE 00yUeHHeE,
a TaKKe HCCICIOBAHUS KOMIICTCHITMH, CBS3aHHBIX C HCIOJB30BaHHMEM HWH()OPMAITMOHHBIX TEXHOJIOTHH.
KnactepHsiif 1 TemMaTH4eCKUN aHAIU3bl MOKA3ald, YTO MCCICIOBAHUS MEIAaroruiyeckoil KOMIETEHTHOCTH
HOCSIT MEXIMCIUIUTMHAPHBIN XapakTep, MOCKOJBKY JaHHAs MPOoOJIeMaTHKa Pa3BUBACTCS HA IMEPECCUYCHHUU
MearoTuKH, METUIIHEI, TICHXOJIOTUN U MICCIeTOBaHUN TU(POBBIX TEXHOJIOTHA. Pe3ynmpTaTel ncciemoBanus
MO3BOJISIOT CUCTEMAaTU3UPOBATh III00ALHBIC HANPABIICHUS HAYYHBIX HCCICIOBAaHUIA B 00JIACTH MEAaroruku
U KOMIIETCHTHOCTH W OIpPEIENSIeT IMEPCICKTHBHOCTh TAKWUX HAINPABJICHWH, KaKk W3y4yceHHe HudpoBod u

MEXKKYJIBTYpPHOI KOMITETEHTHOCTH " 3G PEKTUBHOCTD KOMITETEHTHOCTHO-OPUEHTUPOBAHHBIX
00pazoBaTeILHBIX TPOTPAMM.
KaoueBble  cjioBa:  Megarorunka, KOMIICTEHTHOCTb,  MENAroruyeckas  KOMIICTCHTHOCTD,

OmbImoMeTpHUecKui aHamu3, Scopus, Bibliometrix.
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