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competencies development have demonstrated the value 
of this approach in identifying key concepts and shaping 
future research agendas (e.g., Deepa et al., 2024, or Su 
et al., 2022). Applying bibliometric analysis to the topic 
of researcher competencies provides a systematic founda-
tion for conceptualizing the field and validating emerg-
ing priorities such as research ethics, digital literacy, and 
open science.

T﻿﻿he objectives of this study are: 
	– To identify key themes and trends in researcher 
competencies studies.

	– To examine emerging topics such as research ethics, 
open science, and digital research skills.

	– To explore research gaps and propose directions for 
future studies from the perspective of the European 
Competence Framework for Researchers (Research-
Comp).

T﻿he following research questions were formulated for 
this study:

RQ1: What are the key themes in researcher compe-
tency studies?

RQ2: How do emerging trends, such as research 
ethics and digital literacy, influence the development 
of researcher competencies?

RQ3: What are the main gaps in the existing litera-
ture regarding researcher competencies?
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Abstract. This study aims to analyse the existing body of knowledge on researcher competencies in higher education 
institutions using bibliometric techniques. The principal objectives are to identify key themes, trends, and research 
gaps. This study explores how emerging themes such as research ethics, open science, and digital literacy are reshaping 
researcher competencies and serves as the foundation for a future empirical study based on the European Competence 
Framework for Researchers. The author analysed how annual publication dynamics relate to significant events that oc-
curred during peak years. The most popular journals were examined. A VOS viewer co-occurrence analysis was chosen 
as the method of examination, and all key terms were carefully analysed.

Keywords: researchers, competences, higher education institutions, bibliometric analysis, ResearchComp.

JEL Classification: I23, J24, D83.

1. Introduction 

Researcher competencies play a crucial role in shaping the 
higher education landscape. Due to the increasing impor-
tance of interdisciplinary collaboration, open-science initi-
atives, and digitalization, researcher competencies are con-
tinuously expanding. The ability to conduct high-quality 
research is linked not only to domain-specific knowledge 
but also to methodological and ethical awareness, as well 
as the ability to collaborate (Bouter, 2020).

The main aim of this study is to analyse the body 
of knowledge on researcher competencies in the context 
of higher education institutions by applying bibliometric 
techniques. 

While extensive knowledge about researcher com-
petencies has been accumulated, these competencies 
continue to evolve and expand in response to constantly 
changing circumstances.

Bibliometric analysis offers a rigorous and objective 
approach to understanding of rapidly evolving research 
domain of researcher competencies in higher education. 
Unlike traditional narrative reviews, bibliometric analy-
sis enables the identification of thematic clusters, citation 
patterns, and underexplored areas across large datasets 
(Donthu et  al., 2021; Zupic & Čater, 2015). Previous 
bibliometric studies in education, technical and nursing 
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This study contributes to the discussion about re-
searcher competencies by providing a structured bib-
liometric analysis of existing literature. The results 
of this study serve as a foundation for future empiri-
cal studies, particularly in relation to the European 
Competence Framework for Researchers. The paper 
is structured as follows: Section 2 provides the theo-
retical background of the study, Section 3 presents the 
methodology, Section 4 details the results and discus-
sion, including main themes, an analysis of citations 
and keyword net visualization, as well as the impli-
cations of findings in the context of European Com-
petence Framework for Researchers (ResearchComp). 
Finally, the author provides conclusions and recom-
mendations for future research.

2. Theoretical background

Discussions about researcher competencies reveal a mul-
tifaceted and scattered landscape, emphasizing the criti-
cal role of researcher competencies in educational and 
professional development.

The concept of competence is complex and explained 
through various definitions and perspectives that differ 
in educational and business contexts (Kesy & Antonie-
wicz, 2023). Some definitions emphasize critical think-
ing, self-directed learning, and organizational skills, 
highlighting the need for recognized frameworks and 
assessment tools (Matjašič & Vogrinc, 2024).

Researcher competencies face various challenges, 
such as insufficient management of academic staff, insti-
tutional shortcomings, and student disengagement, em-
phasizing the necessity of innovative strategies in higher 
education institutions, as noted by Duche-Pérez et  al. 
(2024). For example, for designers, researcher competen-
cies are essential for their professional success, but as dis-
cussed by Rivera-Gutiérrez et al. (2024), core researcher 
competencies such as evaluating research or communi-
cating findings are often insufficiently developed. In this 
regard, Tillaeva (2022) discusses the need for the early 
development of researcher skills through engagement 
in small research tasks that foster problem-solving skills 
and creative thinking. The integration of research skills 
into academic reading and writing, combined with in-
terdisciplinary approaches, could contribute to the com-
prehensive development of graduate profiles (Castillo-
Martínez & Rmírez-Montoya, 2021).

As presented in the literature, researcher compe-
tencies make a significant contribution to the overall 
research environment in higher education institutions. 
For example, the influence of researcher competencies 
on integrity is an important factor in ensuring scientific 
reliability, transparency, and ethical conduct. Research 
integrity is defined here as a commitment to ethical 
standards, values, and practices that are important 
for maintaining public trust and fostering a culture of 
research integrity within institutions (Colbert et  al., 
2018).

Research competencies play a central role in uphold-
ing these standards, as they directly impact research 
quality, rigor, and ethical conduct (Nguyen & Tuamsuk, 
2024). For example, the ability to interpret and present 
research data accurately without manipulation or falsifi-
cation is a fundamental research competence that ensures 
the reliability of research (Rao et al., 2024). Additionally, 
transparency in research requires disclosing conflicts of 
interest, methods, and limitations, all of which are essen-
tial for public trust and reliability (Tomassi et al., 2024).

Other research competencies closely related to re-
search integrity include the ability to conduct rigorous 
experiments, avoid biases, and apply appropriate statisti-
cal methods (Farahani, 2022). Researchers must be able 
to identify and prevent potential sources of error, such as 
biased sampling or data fabrication, which threaten the 
integrity of their work (Rao et al., 2024).

Research ethics is the cornerstone of research in-
tegrity, encompassing principles such as respect for re-
spondents, confidentiality, and commitment to ethical 
guidelines. Competencies such as awareness of informed 
consent, protection of respondents’ privacy, and avoid-
ance of conflicts of interest are highly relevant to ethi-
cal standards (van den Hoven et al., 2023). Additionally, 
researchers must be aware of the impact of new digital 
technologies (like Gen AI) on ethical conduct and ensure 
the responsible and transparent application of AI (Chen 
et al., 2024).

Studies show that the development of researcher 
competencies is not only an individual responsibility but 
also requires institutional support and training. Educa-
tional programs that foster research ethics, integrity, and 
responsible conduct are essential for creating a culture 
of research integrity (Tammeleht et  al., 2022; van den 
Hoven et al., 2023). Higher education institutions must 
implement transparent policies and integrity guidelines, 
ensure appropriate training, and create an environment 
that supports ethical research practices (Lõuk, 2023). The 
issue of researcher competencies development must be 
addressed systematically, involving all stakeholders – re-
searchers, institutions, funding agencies, and publishers 
(Evans et al., 2022).

Several prior studies have discussed systemic prob-
lems related to research integrity, despite its crucial im-
portance. Among these challenges are the “pressure to 
publish”, insufficient understanding of ethical norms, 
and a lack of institutional support (Jin et al., 2024; Yu & 
Wang, 2024). To address these issues, researchers must 
be equipped with appropriate competencies, while higher 
education institutions must prioritize research integrity 
and ethical conduct, providing support in cases of ethical 
dilemmas (Bouter, 2020).

In this study, European Competence Framework for 
Researchers (ResearchComp) was applied to establish a 
baseline for analysing various research competencies de-
scribed in the literature.

ResearchComp (European Commission, n.d.) is 
a comprehensive tool developed to enhance research 
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quality by identifying different research competencies 
across various domains. The framework includes com-
petencies such as research management, making an im-
pact, self-management, cognitive abilities, collaboration, 
research tool management, and conducting research. 
All these competencies play a vital role in fostering in-
novation and career development within the European 
Research Area. This framework aligns with broader ini-
tiatives such as the European Green Deal and the Euro-
pean Qualifications Framework, which aim to integrate 
sustainability and interdisciplinary practices (Tomassi 
et  al., 2024). The framework encourages researchers 
to develop their competencies, enabling them to solve 
complex problems and diversify their career paths (Penca 
et al., 2024).

3. Methodology

This study is based on bibliometric analysis, a well-rec-
ognized method for mapping the structure of a research 
field (Donthu et al., 2021; van Eck & Waltman, 2014). Bib-
liometric analysis allows for the systematic evaluation of 
research trends, key topics, and the identification of gaps 
by analysing patterns in scientific publications (Zupic & 
Čater, 2015). This is especially important in the context 
of research competencies, that are dynamic and rapidly 
changing and expanding. In this study, co-occurrence 
analysis was performed to identify new themes and con-
ceptual connections in academic discourse in researcher 
competence landscape (Aria & Cuccurullo, 2017).

The dataset was extracted from the Web of Science 
(WoS) database, a widely recognized source of high-
quality, peer-reviewed literature frequently used in bib-
liometric research (Mongeon & Paul-Hus, 2016). WoS is 
a reliable and curated source for bibliometric studies in 
the social sciences, particularly when aiming to map con-
ceptual development, research trends, and co-authorship 
patterns over time (e.g., Yi et  al., 2023 or Sezgin et  al. 
2022). As Sezgin et al. (2022) highlights, the structured 
nature of WoS and its compatibility with bibliometric 
tools such as VOS viewer make it especially suitable for 
uncovering thematic clusters and disciplinary shifts with-
in education and competence-related fields.

The search strategy was designed to capture publi-
cations focusing on research competencies and research 
skills among researchers. The following search query was 
applied:

Keywords: “research competencies” OR “research skills” 
AND “researchers”. Initial results: 774 publications.

To enhance focus and relevance, the results were fil-
tered by Web of Science Categories, selecting disciplines 
closely related to researcher competencies: Business, 
Economics, Ethics, Education, and Management. This 
refinement resulted in a final dataset of 321 publications, 
ensuring a targeted and high-quality selection for biblio-
metric analysis.

To explore the thematic structure of the field, key-
word co-occurrence analysis was conducted using VOS 

viewer, a specialized software designed for bibliometric 
mapping (van Eck & Waltman, 2014). This method is 
particularly useful for revealing relationships between 
frequently occurring terms, thus identifying dominant 
research themes and emerging trends (Aria & Cuccu-
rullo, 2017).

The co-occurrence network analysis was performed 
with the following parameters: a minimum keyword oc-
currence threshold of three occurrences per keyword; 
the association strength clustering technique, which 
enhances the detection of distinct thematic groupings 
(van  Eck & Waltman, 2014); and visualization for op-
timal readability, ensuring that key clusters were clearly 
distinguishable.

The resulting co-occurrence network was analysed 
to detect major research clusters within the field. Each 
cluster was examined in terms of its central keywords, 
thematic significance, and contribution to the broader 
discourse on researcher competencies. By mapping 
these relationships, the study provides a structured un-
derstanding of how research competencies have evolved 
across disciplines and identifies gaps in the existing lit-
erature.

4. Results and discussion

Understanding the landscape of researcher competencies 
in higher education is essential for aligning academic 
training with contemporary research demands. 

This Section presents a bibliometric analysis of re-
search trends, leading publication venues, and thematic 
clusters related to researcher competencies. The findings 
are discussed in relation to the European Competence 
Framework for Researchers (ResearchComp) to assess 
which competencies are well-established in the literature 
and which remain underexplored.

The analysis is structured as follows:
1.	Publication trends: Examining the evolution of re-

search on researcher competencies (Figure 1).
2.	Leading journals: Identifying key publication out-

lets contributing to this field (Figure 2).
3.	Keyword Co-occurrence network: Analysing the-

matic clusters to understand core and emerging 
research areas (Figure 3, Table 1).

4.	Comparison with ResearchComp: Evaluating how 
well the literature addresses key researcher compe-
tencies (Table 2).

By mapping the existing body of literature, this study 
identifies well-described fields, such as research method-
ologies and collaborations, while also highlighting gaps 
in leadership, digital literacy, and researcher well-being. 
The results of this study will be valuable for researchers, 
academic institutions, teachers, and policymakers who 
aim to improve competency-based research training and 
overall institutional integrity.

The publication dynamics of studies on researcher 
competencies in higher education, as depicted in Figure 
1, demonstrate a clear upward trend from 2006 to 2024. 
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The number of publications indexed in Web of Science 
(WoS) has significantly increased, suggesting growing 
academic interest in this domain.

The period from 2006 to 2015 shows a gradual in-
crease in publication volume, with fluctuations likely due 
to limited theoretical development and the fragmented 
nature of early research in the field (Zupic & Čater, 
2015). A notable rise in publications is observed after 
2016, indicating a shift toward formalized frameworks 
for researcher competencies. The peak in 2019–2020 
aligns with increased discussions on digital research 
skills, open science, and ethical research conduct, which 
have become priority areas in global research policy 
(Dodds, 2019).
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Figure 1. Publication dynamics (WoS)

The continued growth post-2020, despite minor 
fluctuations, suggests sustained research momentum. 
The sharp increase in 2021 might be attributed to COV-
ID-19’s impact on research methodologies, digital liter-
acy, and the need for competency adaptation in remote 
academic environments (Hashim et al., 2022). The peak 
in 2024 suggests that researcher competencies remain an 
evolving and expanding field, with recent studies explor-
ing AI-driven research methodologies, interdisciplinary 
collaboration, and research integrity training (Herman 
et al., 2024).

Figure 2 presents the top 10 journals publishing stud-
ies on researcher competencies in higher education. The 

distribution of publications suggests a strong focus on 
educational research, interdisciplinary approaches, and 
applied competency development.

The majority of leading journals belong to the edu-
cation research domain, with outlets such as Revista 
Conrado (16 publications), Frontiers in Education (9 
publications), Education Sciences (7 publications), and 
Innovations in Education and Teaching International (5 
publications). This aligns with the broader trend of com-
petency-based education models, which emphasize the 
integration of research skills into teaching and academic 
training (Baartman & de Bruijn, 2011).

Three major international conference proceedings – 
INTED Proceedings, EDULEARN Proceedings, and ICERI 
Proceedings – appear in the top 10. This suggests that re-
search on researcher competencies is actively presented 
at global education and learning conferences, facilitating 
rapid knowledge dissemination (Oldac & Olivos, 2025). 
The high number of proceedings-based publications may 
indicate emerging or rapidly evolving research themes 
that have yet to fully mature in peer-reviewed journal 
articles (De Leon & McQuillin, 2018).

BMC Medical Education (14 publications) highlights 
the growing interest in research competencies within 
medical education, particularly in evidence-based prac-
tice and research integrity (Harden & Laidlaw, 2020), 
also focusing on assessment of research competencies in 
medical education programmes (e.g., Ianni et al. 2019). 

Social Work Education (5 publications) suggests a fo-
cus on research skills for the social sciences and applied 
professional fields, where competency-based learning is 
crucial (Francis et al., 2020).

The diversity of leading journals reflects a multidiscipli-
nary approach to researcher competencies, primarily within 
education, medical training, and the social sciences. Future 
research could explore publishing trends in additional dis-
ciplines, such as engineering, data science, and business re-
search, to identify broader competency applications.

The keyword co-occurrence network (Figure 3) re-
veals a highly interconnected thematic structure, indicat-
ing that studies on researcher competencies are multidis-
ciplinary and well-integrated.

Figure 2. Top 10 journals (WoS)
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Central concepts such as “research competencies,” 
“research skills,” and “higher education” form a well-
connected core, suggesting that these topics are widely 
recognized and discussed in the literature. Strong associ-
ations with terms like “education,” “university,” and “stu-
dents” indicate a dominant focus on academic training 
and competency development in higher education (Old-
ac & Olivos, 2025). While some clusters exhibit strong 
internal connectivity, others are more loosely connected, 
indicating fragmented or emerging areas of study. The 
presence of terms like “digital literacy,” “innovation,” and 
“mentoring” suggests increasing attention to modern re-
search skills but a potential lack of integration with the 
broader competency discourse (Herman et al., 2024).

Table 1. Major topics in bibliometric net (created by author)

Themes in 
bibliometric net Keywords, examples Author’s 

comments

Research training 
and methodology 
(green cluster)

“Research training,” 
“research methodology,” 
“performance,” 
“knowledge transfer”

Well explored

Action research 
and pedagogy 
(red cluster)

“Action research,” 
“teacher education,” 
“curriculum,” 
“qualitative research”

Well explored 
in educational 
settings

Students and early 
career researchers 
(blue cluster)

“Students,” “doctoral 
education,” “learning,” 
“professional 
competence”

Well explored 
on student 
level

Leadership 
and research 
management

Few connections, like 
“leadership,” “research 
impact,” or “project 
management.”

Under
developed

Open science 
and digital 
competencies

Few connections to 
terms like “open access,” 
“open science,” “data 
management.”

Under
developed

Themes in 
bibliometric net Keywords, examples Author’s 

comments

Ethical research 
and integrity

Weak co-occurrence 
of keywords related 
to research ethics, 
integrity, or responsible 
conduct.

Under
developed

The bibliometric analysis revealed that both well-
described and underexplored competencies exist in the 
observed literature. The central and well-established 
themes in the co-occurrence network include research 
training and methodology, pedagogy, and a focus on stu-
dents and early-career researchers. The strong connec-
tions between “research methodology” and “higher edu-
cation” indicate a well-developed understanding of how 
research competencies are built within formal education 
structures (Baartman & de Bruijn, 2011). The strong 
representation of early-stage research skills suggests that 
competency development is well-explored at the student 
level, but further research is needed on postdoctoral and 
senior researcher competencies (Tomassi et  al., 2024). 
These themes align with the core competencies in the 
ResearchComp, particularly Research Knowledge and 
Intellectual Abilities (European Commission, n.d.).

Several competencies included in the ResearchComp 
receive less attention in the keyword network, indicating 
potential gaps in the literature. In the ResearchComp, 
Leadership and Project Management is a core research 
competency, yet it appears underdeveloped in the exist-
ing literature (European Commission, n.d.). This sug-
gests that while research training is widely studied, how 
researchers lead projects and manage interdisciplinary 
teams is less explored (Herman et  al., 2024). The Re-
searchComp highlights Open Science and Digital Litera-
cy as critical competencies, yet bibliometric results show 

Figure 3. Co-occurrence keyword net (VOSviewer)

End of Table 1
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a weak presence of these themes. This reflects an ongoing 
challenge in academia – transitioning towards open and 
reproducible research practices (Dodds, 2019). Ethical 
considerations are fundamental to research integrity, but 
bibliometric findings suggest they remain a secondary 
topic rather than a central competency (Bouter, 2020). 
This gap calls for stronger integration of research ethics 
training in competency frameworks.

The bibliometric analysis reveals both strengths and 
gaps in how researcher competencies are explored in the 
literature.

Well-explored areas: Doing research (research meth-
odology, training, qualitative/quantitative skills) is the 
most established competence area. Cognitive abilities, 
such as critical thinking and reflexivity, are well-covered 
in educational research. Collaboration and interdiscipli-
nary research (Working with others) is widely discussed, 
especially in the context of higher education and teacher 
training.

Underdeveloped or missing areas: Leadership and 
research management (Managing research) receive very 
little attention, despite their importance for senior re-
searchers. Digital literacy and research tools (Managing 
research tools) are weakly represented, despite the in-
creasing role of AI, big data, and open science in mod-
ern research. Science communication and societal im-
pact (Making an impact) are rarely mentioned, indicat-
ing a gap in how researchers engage with the public and 
policymakers. Self-management is almost entirely absent, 
highlighting a lack of research on academic well-being, 
stress management, and career resilience.

5. Conclusions and future research

The aim of this study was to explore main topics and 
gaps around researcher competencies in higher educa-
tion institutions. By aligning bibliometric analysis results 
with European Competence Framework for Researchers, 
this study highlighted well-discussed competence areas 
and identified the gaps, suggesting future directions for 
research.

Answering RQ1 “What are the key themes in re-
searcher competency studies?”, the results of bibliometric 
analysis showed, that researcher competencies are pri-
marily connected to research training, methodology, and 
interdisciplinary collaboration. These align with several 
core areas in ResearchComp framework, particularly: 
Doing research, Cognitive abilities, Working with others. 
In literature such topics, like competency-based educa-
tion, research methodologies, early-career development 
are widely discussed. 

Answering RQ2 “How do emerging trends, such as 
research ethics and digital literacy, influence the develop-
ment of researcher competencies?”, the results of the study 
revealed, that emerging trends such as research integrity, 
open science, and digital literacy are reshaping and ex-
panding researcher competencies, but they are not fully 
integrated into mainstream competence development 
discussions. 

Answering RQ3 “What are the main gaps in the ex-
isting literature regarding researcher competencies?”, the 
bibliometric analysis highlighted notable gaps in the Re-
searchComp areas like: Managing research, that suggests 
a critical gap in preparing researchers for management 

Table 2. Comparison of bibliometric findings with ResearchComp competence areas (created by author)

ResearchComp competence area Well-explored in literature Underdeveloped areas

Cognitive abilities (critical thinking, 
problem-solving, creativity)

Strong presence of critical thinking, 
qualitative research, reflexivity

Limited focus on cognitive flexibility, 
metacognition, and interdisciplinary 
problem-solving

Doing research (research design, 
methodology, data analysis)

Research methodology, research skills, 
training, qualitative/ quantitative 
methods are well-established

Advanced data science, AI-driven 
research methods, open science, and 
reproducibility practices receive limited 
attention

Managing research (project 
management, funding acquisition, 
leadership)

Minimal presence of leadership, research 
impact, and project management in 
bibliometric network

Lack of research on academic leadership, 
research funding strategies, and 
interdisciplinary project coordination

Managing research tools (digital literacy, 
open science, technology use)

Scattered mentions of educational 
technology and innovation

Underdeveloped discussion on data 
management, open science practices, 
digital research tools, and AI-assisted 
research

Making an impact (science 
communication, societal impact, policy 
engagement)

Few references to research impact, 
knowledge transfer, and public 
engagement

Limited focus on science 
communication, research dissemination 
strategies, and measuring societal impact

Working with others (collaboration, 
networking, interdisciplinary teamwork)

Strong presence of collaborative 
research, interdisciplinary education, 
action research

Limited discussion of cross-sector 
collaboration, industry partnerships, and 
international research networks

Self-management (resilience, time 
management, work-life balance)

Almost no presence in bibliometric 
network

A major gap in literature on self-
regulation, mental health in academia, 
stress management, and career resilience 
for researchers
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roles; Managing research tools, that suggests the need 
for transition towards reproducibility, open data, and 
digital research tools; Making an impact, indicating the 
need for improved training in public engagement; Self-
management, suggesting the need for closer attention to 
researcher well-being, career resilience, and stress man-
agement.

To bridge these gaps future studies should address 
leadership and research management training problems, 
ensuring the development of such competencies like 
project and funding management. Deeper exploration 
of digital competencies, open science, and AI-driven re-
search tools is needed, integrating these into researcher 
competencies development frameworks. Important topic, 
that must be addressed in the future is societal impact, 
preparing researchers to engage with policymakers and 
the public. Additionally, researcher well-being and self-
management skills must be addressed in the context of 
sustainable academic career. 

By closing these gaps, academia can better align re-
searcher training with real-world demands, ensuring that 
scholars are equipped with the full set of competencies 
needed for success in modern research environments.
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financial, professional, or personal interests from other 
parties.
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