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Abstract

This study presents an in-depth exploration of micro-credentials (MCs) in open and dis-
tance learning (ODL) through a combined bibliometric and content analysis of publica-
tions from 2015 to 2025, indexed in the Web of Science database. The findings reveal
that the USA, Australia, and Germany are among the most influential contributors to the
global MC research landscape, with a small number of institutions and authors shaping
much of the discourse. MCs—ranging from digital badges to nano degrees—are shown to
support lifelong learning, modular education, and personalized skill acquisition. However,
the study also identifies critical gaps in the literature, particularly the lack of consistent
theoretical frameworks and the limited diversity in research contexts. While mixed meth-
ods designs are prevalent, theoretical depth and conceptual clarity are often lacking. By
mapping citation networks, co-authorship patterns, and thematic clusters, the study uncov-
ers dominant research trends such as learner motivation, professional development, and
flexible learning models. These insights position MCs as a dynamic but unevenly theo-
rized area of educational innovation. The study concludes with practical recommendations
for future research, calling for greater interdisciplinary collaboration, inclusion-focused
approaches, and broader database integration to better understand and enhance the role of
MCs in addressing global educational challenges.
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1 Introduction

The Covid-19 pandemic has significantly increased the demand for Open and Distance
Learning (ODL), emphasizing the importance of Micro-Credentials (MCs) as modular
and accessible tools for acquiring job-specific skills in today’s rapidly changing market
(Gauthier, 2020; Hunt et al., 2020). Traditional degree programs no longer meet the needs
of the evolving workforce, pushing higher education institutions to adopt ODL and focus
on enhancing workforce competencies to address economic challenges (Davidson, 2020;
Tamoliune et al., 2023).

MCs are gaining attention in education and business; however, the lack of a univer-
sally accepted definition creates barriers to understanding and adoption, particularly among
employers (Beirne et al., 2020; Cirlan & Loukkola, 2020; Kato et al., 2020; UNESCO,
2022). This ambiguity limits the effective integration of MCs, even though they offer flex-
ibility by allowing learners to pursue modular and personalized learning paths (Pirkkalainen
et al., 2023). Oliver et al. (2019) describe MCs as short, verified educational achievements
that can stand alone or contribute to formal qualifications. The MicroHE Consortium simi-
larly defines them as sub-credentials, typically worth at least 5 ECTS, that reflect specific
learning outcomes assessed against transparent standards (Shapiro Futures et al., 2020;
Varadarajan et al., 2023).

MCs include various formats such as academic and professional certificates, micro-cer-
tificates, short courses, MOOCs, nano degrees, digital competencies, micro-masters, alter-
native competencies, and digital badges (Cirlan & Loukkola, 2020; European Union, 2022;
Gallagher, 2018; Malczyk, 2019; Milligan & Kennedy, 2017). These formats share com-
mon traits like short learning durations, flexibility, learner-centeredness, and the potential
for extended learning (OECD, 2021). Digital badges (DBs) signify digital competencies
acquired through mastery of particular knowledge areas (Clayton et al., 2014; Duklas, 2020;
Pitt et al., 2018). Introduced at the 2010 Mozilla-sponsored International Open Ed Confer-
ence in Barcelona, DBs include metadata about the issuer, criteria, and evidence of achieve-
ment (Greene, 2019; Hunt et al., 2020; Noyes et al., 2020). In some studies, the concept of
DBs has also been used within the broader framework of MCs.

Even for those unable to pursue traditional education degrees, MCs provide opportu-
nities to acquire in-demand job market skills (Msweli et al., 2022). Validated by higher
education institutions, professional associations, or industry partners, MCs enhance their
credibility and improve the employability of recipients (Rossiter & Tynan, 2019; Shapiro
Futures et al., 2020; Willis et al., 2016). University students particularly value MCs for
securing jobs after graduation and advancing their careers (Fisher & Leder, 2022). As flex-
ible and goal-oriented learning tools, MCs align with ODL principles, fostering continuous
learning, competence development, and new opportunities in education and employment.

Bibliometric analysis is crucial for assessing the development, current status, and future
potential of MCs, revealing their role in addressing ODL's evolving needs. MCs signifi-
cantly impact areas like educational policies, teaching methodologies, student achievement,
and business expectations, supporting personalized learning and professional development.
Figure 1 illustrates the growing academic interest in MCs, with a notable rise in publica-
tions in recent years. This study combines bibliometric and content analyses to objectively
reveal the growth rate, impact levels, and research trends of publications on MCs, alongside
an in-depth exploration of key themes and concepts. This dual approach offers strategic
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Fig. 1 Number of publications about MCs by year

and practical insights into how MCs are transforming ODL and optimizing their integration
into future ODL systems. By identifying the role and impact of MCs, this study contributes
significantly to the literature, serving as a valuable reference for educators, policymakers,
and researchers.

This study aims to capture the MC research landscape in ODL through a comprehensive
bibliometric and content analysis, focusing on articles from the globally recognized WoS
database for its high-quality publications (Ozdemir et al., 2023; Yavuz et al., 2021). Focus-
ing specifically on MC within ODL contexts, this study aims at addressing the following
research questions (RQ):

o What are the dynamics and trends in publications on MCs within the context of ODL
in bibliometric terms, including leading countries, institutions, journals, authors, and
outstanding keywords?

e How does thematic prevalence manifest within the MCs research community in the
domains of ODL, including theoretical/conceptual frameworks, research methods and
design, sample characteristics, and data collection tools?

2 Research Background

In recent years, several systematic literature reviews have explored the conceptualization,
implementation, and impact of MCs. Table 1 provides a comparative summary of these
reviews, highlighting research scope, publication sources (indexed databases), timelines,
and key findings.

The systematic reviews in Table 1, covering MCs and DBs, highlight their growing role in
higher education and professional development. MCs are recognized as adaptable, skill-spe-
cific tools to address job market demands, while DBs enhance competency-based education
models. Common themes include the need for robust frameworks, emerging technologies
like blockchain, and empirical research for validation. When these reviews are considered
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Table 1 Comparative summary of the review studies in literature

Author(s) Aim of the study NP Databases PYR  Highlights
used
Cartiset  To conceptualize 68  Scopus, WoS 2014— Emphasizes the need for a more
al. (2023) MCs within higher 2022  transparent and operational conceptual
education framework and suggests MCs can
significantly contribute to curricular
innovation
Rajabalee To understand the 38  Science 2012— Points to a global interest in MCs and
etal. implementation and Direct, Em- 2022 their role in acquiring skills quickly,
(2023) recognition of MCs in erald Insight, highlighting the peak in research inter-
education and profes- Google estin 2021
sional contexts Scholar,
Scopus,
IEEE, Taylor
& Francis
Tamoli-  To explore the poten- 32 EBSCO, 2015— Notes a diverse geographic distribu-
une etal.  tial of MCs in post- Taylor & 2022  tion of publications and an increase in
(2023) pandemic recovery Francis, publications related to MCs during the
through innovations SpringerLink COVID-19 pandemic
Msweli et To synthesize research 32  IEEE Xplore, 2011- Discusses the multidisciplinary nature
al.(2022)  and practice reports Scopus, Sci- 2020  of MCs and their impact on lifelong
on MCs ence Direct, learning and professional development
Google
Scholar,
ACM Digital
Library
Selvarat-  To provide an over- - Internet 2016  Highlights the limited focus on MCs
nam and  view of micro-creden- search -2019  in academic research, stressing the
Sankey tialing practice and need for empirical research on their
(2020) synthesize research technical implementation
into a conceptual
model
Varadara- To understand cur- 60  Scopus, 2015—- Emphasizes the need for MCs to meet
janetal.  rent conceptions and ProQuest, 2022  the requirements of stakeholders and
(2023) discourses of MCs in ERIC, WoS, the significant increase in micro-
higher education EBSCO credential research post-2019
Ahsanet  To investigate 56  Scopus, 2015— Highlights the momentum of micro-
al. (2023) research trends and Google 2021  credential research in higher education
the implementation Scholar starting in 2017 and suggests focusing
of MCs in higher on market needs and assessment
education
Wolz et To assess the state 147 Scopus, -2019  Reveals an increasing interest in digi-
al. (2021) of digital credentials EBSCO, tal credentials and identifies a research
in higher education ACM Digital gap in shared knowledge for their
institutions Library, implementation
ScienceDi-
rect, IEEE
Explore,
AlSeL
Alsobhi et To review blockchain- 18  IEEE Xplore, 2016- Indicates a significant interest in
al (2023)  based micro-creden- Spring- 2022  blockchain-based systems for manag-
tialing systems in erLink, ing MCs and the need for developing a
higher education and ProQuest, framework in higher education
identify research gaps ScienceDi-
rect, Scopus,
WosS, Google
Scholar
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Table 1 (continued)

Author(s) Aim of the study NP  Databases PYR  Highlights
used
Haetal. To examine literature 29  Scopus, 2012— Points out the growing research inter-
(2023) on the characteristics, Google 2022  est in MCs and the predominant use of
awareness, benefits, Scholar, quantitative methodology in studies
challenges, and effec- ProQuest
tiveness of MCs
Noyes et A systematic review 30 MEDLINE, 2008— Notes the significant need for further
al. (2020) of DBs in health care Wos, 2019  research on the design, implementa-
education ScienceDi- tion, and effectiveness of DBs in
rect, CAB healthcare education within competen-
Abstracts cy-based models
Liyana-  Open badges: a Scopus, 2011— Highlights the limited empirical evi-
gunawar-  systematic review WosS, Google 2015  dence on the design and effectiveness
denaand  of peer-reviewed Scholar of open badges, emphasizing the im-
Scal- Published literature portance of customized badge systems
zavara (2011-2015) for different student groups
(2017)
Li& The Use of Badgesin 32  EBSCO, 2013— Points out the gap in understanding
Fryer Education: A System- ERIC, Psy- 2022 the effectiveness of DBs in varied de-
(2024) atic Review cINFO, WoS, signs and among different populations,
Scopus with most studies conducted in higher
education and of short duration
Moth- A scoping review of 41  EBSCO, 2011- Indicates that Mozilla’s digital open
eeram et digital open badge ERIC 2016  badges are reimagining accreditation
al. (2018) ecosystems in relation by accurately recognizing competen-
to resource-con- cies and achievements in various
strained environments learning contexts, particularly aiding
resource-constrained environments
Royand DBs,dotheyliveup 23  EBSCO, - Reveals that DBs generally enhance
Clark to the hype? ERiC, IEEE learning and student engagement, but
(2019) Explore, Sco- their effectiveness varies across stud-
pus, Google ies, underscoring the need for more
Scholar comprehensive research across diverse
educational disciplines
Johanet  To review and map 85  Scopus 2015— Focus on higher education; perfor-
al. (2025) micro-credential 2023  mance & science-mapping with VOS-
research in higher viewer; reports US-AU-CA as leading
education via countries; notes low co-authorship/
bibliometrics collaboration and rising output
Narong To analyse research 401 Scopus 2014— Broad, cross-disciplinary scope;
(2025) trends using keyword 2024  descriptive statistics +co-word
co-occurrence and analysis +science mapping; identifies
science mapping frontier topics (digital credentials,
blockchain, competency-based educa-
tion) and post-COVID surge
Yiiksel To reveal trends in 85  WoS 2015—- WoS-only set; keyword co-occurrence
(2025) micro-credential stud- 2025  yields clusters (employability, skills/

ies in higher education
using bibliometrics

learning, distance learning, digitalisa-
tion/technology, QA & sustainability);
highlights US—AU-CA leadership
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together, several methodological and contextual patterns emerge. First, many reviews are
primarily conceptual or descriptive in scope—for example, Cartis et al. (2023) emphasize
the need for clearer conceptual frameworks, while Selvaratnam and Sankey (2020) syn-
thesize practices into models without bibliometric evidence. Second, a group of studies
concentrate on specific technologies or subdomains, such as Alsobhi et al. (2023) focusing
on blockchain-based systems, or Noyes et al. (2019) and Li & Fryer (2024) narrowing the
lens to digital badges in healthcare or education more broadly. Third, several reviews adopt
bibliometric approaches but remain confined to particular datasets or sectors: Ahsan et al.
(2023) and Varadarajan et al. (2023) limit their analyses to higher education, while Johan
(2025), Narong (2025), and Yiiksel (2025) conduct larger-scale bibliometric mappings that
nevertheless exclude in-depth content analysis and largely remain tied to Scopus or WoS.
Fourth, a number of works highlight geographic or temporal shifts—Rajabalee et al. (2023)
and Tamoliune et al. (2023) stress the global surge in MC publications during and after the
COVID-19 pandemic, whereas Wolz et al. (2021) and Motheeram et al. (2018) underline
institutional or contextual adoption barriers.

Against this diverse but fragmented backdrop, our study advances the literature in three
distinct ways. It not only integrates bibliometric mapping with thematic and content analy-
ses but also directs its lens specifically to the ODL context, which remains underexplored
in prior reviews. In doing so, it moves beyond descriptive patterns to interrogate theo-
retical frameworks, methodological approaches, and contextual practices. Furthermore, it
contributes a structured identification of research gaps and future directions along three
axes—methodological insights, theoretical maturity, and cross-domain adaptability—thus
positioning itself as a comprehensive and integrative extension of existing reviews.

3 Research Design

This study employs a comprehensive bibliometric and content analysis approach, recog-
nized as an effective method for systematically examining academic fields to reveal trends,
patterns, and emerging themes. The methodological framework focuses on both the quan-
titative growth of publications on MCs in ODL and the qualitative exploration of their the-
matic content, providing an in-depth understanding of the field.

3.1 Procedures

The study incorporated the studies indexed in the WoS database. Although Scopus is also a
widely recognized and comprehensive database, WoS was preferred due to its higher selec-
tivity, rigorous indexing standards, and broader coverage of high-impact journals. WoS has
become a respected and extensive research platform that covers a wide range of topics. In
particular, it offers advanced citation tracking and visualization options, making it more
suitable for in-depth bibliometric analysis—one of the key approaches employed in this
study. Using this dataset gives a strong methodological framework for especially quantita-
tively analyzing academic literature on MCs, with a focus on ODL.

An essential consideration in bibliometric analyses is the robustness of the inclusion
and exclusion criteria for the publications to analyze. We made sure that relevant criteria
are well-defined. Figure 2 illustrates the data collection process and the main search terms
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IDENTIFICATION

SCREENING

INCLUDED

WOS DATABASE SEARCH

Records identified through keyword search
Query String:

("micro-credential*" OR "micro credential*" OR "digital credential*"
OR "micro-certification*" OR "micro certification*" OR "micro-
learning" OR "micro learning") AND (("distance" OR "Open" OR
"online" OR "flexible") AND ("education" OR "learning"))

n=253

Records filtered to

WoS Categories:
*Education Educational Research, n=145

*Education Scientific Disciplines

Records filtered to
Document Types:

> Records excluded

n=108

*Article, *Early Access, *Review Article 90
n=

v

Records filtered to

> Records excluded

n=55

3| Records excluded

n=2

3| Records excluded

n=2

3| Records excluded

n=4

Time Span:
*2015-2025
n=88
Records filtered to
Publishing Language:
#*English n=86
Records filtered to
Indexes:
#*ESCI, *SSClI, #SCI-EXPANDED, *A&HCI
n=82
Unique records
n=82

3| Duplicates

excluded Nn=0

Y

Documents included in bibliometric analysis

n=82

Fig. 2 PRISMA flowchart for outlining the procedures of the bibliometric analysis in this study
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identified through a comprehensive search of bibliometric analyses and systematic reviews
in the field of MCs in ODL based on the PRISMA methodology. We created a pool of
keywords from the reviews we examined and selected the most logical and relevant terms
suitable for the scope of our study. These terms cover a wide range of concepts and tools
related to MCs, credentials, certificates, etc., which we believe cover most, if not all, of the
literature. In this way, a sound framework for retrieving useful publications from the speci-
fied databases was established.

As shown in Fig. 2, our initial search revealed 253 publications through the WoS data-
base. The elimination process continued and, ended up with 82 publications encompassing
the publications relevant to our interest.

The procedures described so far provide information about the preparation of research
for bibliometrics. The remainder of the study involved content analysis. However, this study
is not a stand-alone content analysis but rather a combined bibliometric and content analy-
sis. Therefore, conducting content analysis on all retrieved publications was not feasible.
Instead, a purposeful selection strategy was employed to analyze the theoretical and the-
matic characteristics of the most influential studies in the field.

Based on the fact that the older the publication, the greater the potential to be cited, we
not only identified the most cited publications overall, but also handpicked the most cited
publications from each publication year to give more weight to recent publications that
would otherwise be under sampled (Tahamtan et al., 2016). Since no articles were available
from 2016 and only one from 2017, 19 that had been cited most frequently in all databases
by other researchers were identified (listed in Appendix 1) and analyzed for content. In this
way, the most recent trends were also represented in the present study.

3.2 Data Analysis

This study adopted a mixed analytical approach by combining bibliometric and content
analysis to provide a comprehensive understanding of research on micro-credentials. Bib-
liometric analysis focused on publication patterns, key contributors, collaboration networks,
citation impact, and keyword relationships. Content analysis explored thematic depth and
conceptual directions within the selected literature.

To enhance analytical rigor, VOSviewer and R-Studio were used in tandem. VOSviewer
supported the construction of co-authorship, citation, co-citation, and keyword co-occur-
rence networks, enabling visualization of structural patterns in the field. R-Studio was
particularly useful in the thematic mapping process, offering more advanced statistical pro-
cessing and flexible graphical outputs.

The joint use of these tools contributed to a richer interpretation of the intellectual and
thematic development of the micro-credential research landscape, enabling identification of
influential clusters, research trends, and potential gaps for future exploration.

The data drawn from the database were analyzed using both VOSviewer and R-Studio to
generate illustrative graphs through four different analysis networks:

1) Investigating collaborations between authors and countries in the field of MCs, co-

authorship analysis illuminated the dynamics of collaborative efforts within this spe-
cific domain.
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2) Using citation analysis, this study focused on identifying the most referenced journals
in the field of MCs in ODL, providing insights into the key sources that contribute sig-
nificantly to the scholarly conversation.

3) By identifying influential research relationships, the co-citation analysis identified fre-
quently co-cited studies in the field of MCs, providing a nuanced understanding of the
interconnectedness of influential research within this specialized field.

4) Co-occurrence analysis meticulously selected and classified keywords from relevant
articles to visually represent the most prevalent themes and their interrelationships in
the context of MCs in ODL.

The findings from these four analyses are detailed in the Results and Analysis Section. For
content analysis, one researcher developed a coding scheme based on initial readings, fol-
lowing Erlingsson and Brysiewicz (2017). Three researchers independently evaluated the
articles, recording observations in separate tables according to the scheme. After comparing
these tables and re-evaluating the articles, the inter-rater reliability for the second coding
round was calculated as k=.937, indicating a 'very good' level of agreement (Altman, 1990).
Consensus on all findings finalized the content analysis. Themes were grouped into over-
arching categories, shaping the framework for findings and discussion.

4 Results and Analysis

The following sections present the findings from the bibliometric and content analysis of
articles retrieved from the WoS database. Each section is titled accordingly to address the
specific research questions investigated in this study.

4.1 Bibliometric Analysis
4.1.1 Main Information About the Data

The dataset includes 82 articles published between 2015 and 2025 across 52 different jour-
nals. The annual publication growth rate was calculated as 14.87%, indicating increasing
scholarly interest in micro-credentials over the last decade. A total of 277 authors contrib-
uted to the dataset, with an average of 3.61 co-authors per article. Only 6 articles (7.3%)
were single authored, reflecting a predominantly collaborative authorship pattern. Addition-
ally, 23.17% of the publications involved international co-authorship, pointing to growing
global engagement in the field. Despite the relatively recent emergence of the topic (average
document age: 2.84 years), the articles received an average of 10.61 citations, suggesting
strong academic visibility.

4.1.2 Leading Contributors: Countries and Institutions
Figure 3 presents the distribution of author affiliations by country, based on data retrieved
from the WoS database. The United States leads with 71 affiliations, followed by Australia

(22) and the United Kingdom (16), indicating strong research activity from English-speak-
ing countries in the field of micro-credentials.
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Fig. 3 The world graph of the distribution of the articles by country
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Fig.4 Most cited countries

Figure 4 displays the total number of documents and citations for authors from the most
prominent contributing countries. The United States leads with 19 documents and 314 cita-
tions, followed by Australia with 11 documents and 121 citations, and Spain with 8 docu-
ments and 94 citations. These results indicate that both publication volume and citation
impact are concentrated in these countries.

Figure 5 visualizes the co-authorship network in MC research, where circle size reflects
NCs and line thickness indicates collaboration intensity. Colors represent clusters, suggest-
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Fig.5 Co-authorship network of the countries
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Fig. 6 Number of MC publications of top 5 institutions

ing thematic similarities. The analysis includes 37 countries with at least one publication
and 10 citations (van Eck & Waltman, 2018).

The analysis shows that the USA occupies a central position in international co-author-
ship networks, maintaining strong collaborative links with Spain, England, Tiirkiye, Can-
ada, Malaysia, and New Zealand. These connections highlight the USA’s role as a hub in
global MC research collaboration, with particularly notable ties to both European and non-
European partners.

Figure 6 highlights key institutions in MC research, based on author affiliations in the
reviewed publications, offering insights into prominent academic and research organiza-
tions in the field.

According to Fig. 6, several institutions have contributed three publications each; how-
ever, among the most prominent ones, three are based in the United States, with others
located in the United Kingdom and Australia—highlighting that leading institutional contri-
butions in this field largely come from English-speaking countries.
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Table 2 The S r_nost—cited Journals NPs TCs
journals regarding MC research

between 2015 and 2023 Education and information technologies (EIT) 5 75
International review of research in open and distrib- 5 23
uted learning (IRRODL)

Journal of computing in higher education (JCHE) 4 55

Technology knowledge and learning (TKL) 4 93
NPs, Number of publications; Educational technology research and development 3 96
NCs, Number of citations (ETRD)

education@nd training

T— . journal of furthiér and higher ed

international réllew of research

turkish onlinejjournal of distan
etr&d-educatio@@l technology res

R

technology knoiilecgg and learnin

frontiers fieducation

techiiends

journal of com@iiting in higher e

education and iiformation techno

A VOsviewer I

Fig. 7 Citation network map of leading journals
4.1.3 Leading Journals and Authors

The 82 articles are spread across 50 journals. Table 2 ranks the top 5 journals by publication
frequency within the reviewed corpus.

Table 2 shows that Educational Technology Research and Development (ETRD) is the
most cited journal with 96 citations across 3 articles, followed by Technology, Knowledge
and Learning (93 citations, 4 articles) and Education and Information Technologies (EIT)
(75 citations, 5 articles). Journal of Computing in Higher Education (JCHE) and Interna-
tional Review of Research in Open and Distributed Learning (IRRODL) also contributed
notably, with 55 and 21 citations respectively.

Figure 7 presents a citation network map of journals with at least one article and 10 cita-
tions, showcasing their impact on MC research. Connections highlight the influence and
significance of these journals in shaping the field.

Figure 7, created with VOSviewer, reveals multiple clusters among leading journals,
with citation linkages connecting a subset of them. Metrics such as number of documents,
citations, and total link strength indicate a concentrated scholarly network in MC research.
Journals like Technology, Knowledge and Learning, Education and Training, and Distance
Education stand out for their strong citation connections, highlighting their central role in
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disseminating and shaping MC research. The overlay visualization shows that while some
journals have been influential for a longer period, others—such as Technology, Knowledge
and Learning—have gained prominence more recently, reflecting evolving trends in the
field.

Figure 8 depicts a network of 29 authors grouped into 11 clusters. The largest node, Spra-
tle, Michael, signifies high collaboration within its cluster. Prominent partnerships include
West—Cheng—Newby, Dudek—Bailie, and Green—Tereseviciene, indicating shared research
agendas. Bilateral collaborations, such as Devedzi¢—Law and Carey—Kumar, reflect more
focused research ties, while several smaller clusters highlight niche contributions in specific
areas of MC research.

The analysis shifts to co-citation patterns, exploring how authors are interconnected
through shared references and identifying influential works shaping academic discourse.
Figure 8 visually represents these co-citation patterns within the scholarly network.

Figure 8 presents three color-coded clusters of frequently co-cited authors. The larg-
est cluster, centered around the European Commission and several policy-focused authors,
dominates the network, while another cluster features influential figures such as Brown and
Abrandt Dahlgren. The third cluster connects authors like Oliver, who link across thematic
areas. Dense interconnections within and between clusters indicate strong thematic overlap,
with the European Commission emerging as a pivotal citation source in shaping the micro-
credential research landscape. Authors such as Abramovic, Gibson, and Gamrat, with the
highest TLS values, demonstrate significant cross-disciplinary influence, while thicker lines
on the map represent stronger co-citation links, reflecting the extent of shared citations and
their contribution to TLS scores.

4.1.4 Analysis of Keywords

Co-occurrence analysis maps the intellectual structure and thematic interrelations in MC
research. Figure 9 visualizes keywords from the WoS database, focusing on those appearing
at least twice. Circle size reflects keyword frequency, with yellow circles marking the most
popular themes.

Figure 9 illustrates the keyword co-occurrence network for MC research between 2015
and 2025. The term “micro-credentials” occupies the most central and prominent posi-
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Fig. 8 The most cited authors (co-citation analysis)
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tion, strongly linked with frequently used keywords such as “higher education,” “digital
badges,” “online learning,” and “lifelong learning.” Emerging and recent themes, shown in
yellow, include “professional development,” “adult learning,” and “COVID-19,” indicat-
ing a shift in research focus toward contemporary educational needs and challenges. The
network reveals interconnected thematic areas, highlighting the multidimensional nature of
MC-related scholarship.

4.1.5 Thematic Mapping

Figure 10 presents a thematic map of the literature on MC research, identifying clusters of
research themes according to their centrality and development level.

Figure 10 presents a thematic map of MC-related literature, categorizing research themes
by their degree of development (density) and relevance (centrality).

In the upper right quadrant (Q1 — Motor Themes), topics such as lifelong learning, block-
chain, and employability are both central and well-developed, indicating that they drive
research in the field and have strong conceptual and practical significance. Closely related
motor themes also include online learning, gamification, and microlearning, which rep-
resent active and influential areas shaping MC discourse. The lower right quadrant (Q4
— Basic Themes) contains foundational topics like micro-credentials, higher education,
digital badges, and e-learning. These themes form the structural core of MC research and
are consistently addressed across studies. In the upper left quadrant (Q2 — Niche Themes),
areas such as professional development, teacher education, open and distance learning, and
open source show high specialization but lower connectivity with the broader thematic net-
work, indicating focused yet less widely integrated research. Finally, the lower left quadrant
(Q3 — Emerging or Declining Themes) includes learning analytics, micro-credentialing, and
COVID-19. These may represent either early-stage developments with growth potential or
topics experiencing a decline in research attention.

This thematic mapping illustrates the dynamic balance between established foundational
areas and more specialized or emerging topics, highlighting opportunities to bridge niche
and developing themes with the central core of MC research.

4.2 Content Analysis

Content analysis involved the review of 19 academic articles on MCs, selected from jour-
nals indexed in the WoS between 2015 and 2025. The selection criteria aimed at capturing
the most impactful works in the field by including the two most cited articles from each year.
The only exceptions were 2016, when no articles were published, and 2017, when only one
article was published. This methodical approach ensured a robust cross-section of scholarly
dialogue, providing a comprehensive overview of the evolving discourse on MCs within
educational research over the past decade.

4.2.1 Thematic Analysis of the Articles about MCs
This thematic analysis delves into the pivotal themes that surfaced within articles included

in this content analysis. Four themes, each encapsulating a critical aspect of how MCs are
reshaping educational paradigms have emerged:
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The first theme, Conceptual Foundations and Ecosystem Perspectives, covers studies
defining MCs and exploring their roles within educational systems. DevedZzi¢ and Jovanovi¢
(2015) and Jovanovic and Devedzic (2015) focus on open badges—viewed here as an early
and closely related form of MC—highlighting their potential for recognizing diverse skills,
supporting participatory learning, and fostering openness. Carey and Stefaniak (2018) ana-
lyze strategic factors for MC/DB implementation, stressing the importance of evidence-
based validation and transferability. Systematic reviews by Ha et al. (2023) and Tamoliune
et al. (2023) position MCs as tools for lifelong learning, post-pandemic recovery, and insti-
tutional innovation, while noting early-stage adoption challenges.

The second theme, Design Principles and Technological Integration, addresses how MCs
are structured and supported through digital environments. Jahnke et al. (2020) identify 15
design principles for mobile micro-learning systems that can underpin MC delivery. Ger-
baudo et al. (2021) introduce a multimedia micro-content model for continuing professional
education, and Leach and Hadi (2017) show how modular MOOCs can integrate MC-style
recognition—sometimes via digital badges—to acknowledge partial achievement. Shamir-
Inbal and Blau (2022) emphasize the role of self-regulation in micro-learning-based MC
programs, while Carter and Youssef-Morgan (2022) compare delivery modes, finding online
and micro-learning effective for skill development.

The third theme, Applications in Education and Workforce Development, captures sec-
tor-specific uses of MCs for upskilling, reskilling, and professional growth. Martin-Monje
et al. (2018) recommend integrating micro-credentialing into MOOC:s to recognize partial
engagement and performance. Panwale and Vijayakumar (2025) investigate Al-personal-
ized learning in MBA programs, aligning adaptive content with MC principles. Datta et al.
(2025) evaluate MC programs for the energy sector, finding strong outcomes in workforce
transition. Scott et al. (2024) report that literacy-focused MCs improved teacher practice
and student literacy skills, while Vordenberg et al. (2024) explore MC adoption in pharmacy
education, identifying benefits and barriers.

The fourth theme, Effectiveness, Challenges, and Future Directions, examines how MCs
impact learning outcomes and the factors influencing sustainable adoption. Morris et al.
(2019) provide insight into recognition mechanisms—both MCs and related DBs—and
their influence on motivation and performance, noting that implementation context matters
greatly. Qian et al. (2022) show that micro-learning-based MC models, when combined
with active pedagogies, can improve retention and professional attitudes in medical educa-
tion. Sectoral and integrative reviews emphasize the need for clear alignment with learning
outcomes, quality assurance, and employer recognition to ensure MC credibility and long-
term viability.

Overall, the literature presents MCs as adaptable, technology-enabled credentials capa-
ble of bridging formal, informal, and workplace learning. When DBs are used as part of
the MC ecosystem, they function as a visible and verifiable mechanism for recognizing
achievement. Across contexts, successful MC implementation depends on robust ecosystem
design, effective integration with learning technologies, alignment with learner and labor
market needs, and systematic evaluation of impact.
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Table 4 Distribution of MCs Method f %  Model/design
Publications by Research Quantitati 7 37 3
Method and Model/Design uanitative urve?f
Experimental
Qualitative 3 16  Case study

Phenomenology
Mixed 2 10 Explanatory sequential

Convergent parallel
Network analytics 1 5 Learning analytics
Theoretical / descriptive 8 42 Literature review

Report

Technical papers

Position paper

O = o= NN —m o — = N W N

f, frequency Systematic review

4.2.2 Theoretical/Conceptual Framework

Of the analyzed articles, only seven are grounded in theoretical foundations, drawing on
a diverse range of concepts such as self-regulated learning theory, achievement goal the-
ory, self-efficacy theory, skill acquisition theory, multiple intelligences theory, goal-setting
theory, multimedia learning theory, cognitive load theory, human capital theory, principles
of individualized learning, and adaptive education. This variety reflects a multifaceted
approach to exploring micro-credentials through cognitive, motivational, and skill develop-
ment perspectives.. In contrast, 12 articles lack specific theoretical frameworks, suggesting
a greater emphasis on practical applications or empirical observations.

4.2.3 Research Design

The research designs utilized in the articles have been categorized into five groups: quanti-
tative, qualitative, mixed methods, network analytics, and theoretical/descriptive. Detailed
information on all the research designs and models used in the articles is available in Table 4.
It should be noted that a single study may employ multiple methods, models, or designs.

Among the selected articles, 37% employed quantitative methods, 16% qualitative meth-
ods, 10% used mixed methods, 5% applied network analytics, and 42% were theoretical or
descriptive in nature. Quantitative studies included survey and experimental designs, while
qualitative research primarily involved case studies and phenomenology. Mixed methods
comprised explanatory sequential and convergent parallel designs, and the single network
analytics study utilized learning analytics. Theoretical and descriptive studies encompassed
literature reviews, reports, technical papers, position papers, and systematic reviews, reflect-
ing a broad and varied approach to examining MC in the field.

4.2.4 Data Collection Tools
The most frequently used data collection tools, in order of prevalence, are questionnaires
(31.6%), interviews (21.1%), pre- and post-tests (15.8%), and scales (10.5%). Other tools

include database searches (10.5%), learning analytics (10.5%), MOOC platform logs (5.3%),
panel discussions (5.3%), and standardized rubrics (5.3%). This distribution reflects a strong
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reliance on structured instruments and direct participant engagement, with notable use of
standardized assessments and secondary data searches. The integration of digital trace data,
such as platform logs and learning analytics, further indicates an increasing emphasis on
data triangulation and technology-driven evidence in micro-credentials research.

4.2.5 Participants

Employees and professionals (26.7%), undergraduate students (20%), graduate students
(20%), and instructors or academic staff (20%) constitute the majority of participants in
the reviewed studies, with the remaining 13.3% classified as other kind of learners, such
as MOOC participants or university graduates. This distribution shows that MC research
engages a broad spectrum of stakeholders, from current students to industry professionals
and academic staff. While the balanced representation suggests diverse perspectives, the
relatively high proportion of participants from higher education contexts highlights a con-
tinued emphasis on MCs’ role in formal learning environments.

4.2.6 Variables/Research Interests

“Academic Success” and “Engagement/Achievement” have been the most frequently used
dependent variables, each appearing in 26.3% of the studies (n=5). These are followed
by workplace application and career-related outcomes (15.8%), performance or skill-based
outcomes such as fluency and accuracy (15.8%), and satisfaction or perception measures
(10.5%). Goal achievement appears in one study (5.3%). This distribution indicates that
while academic performance and learner engagement remain central focal points in MC
research, there is a growing interest in exploring broader impacts such as workplace appli-
cability, skill development, and perceived value.

5 Discussion and Conclusion

The bibliometric analysis of MC literature from 2015 to 2025 highlights the field’s growth,
with studies like Cartis et al. (2023) and Rajabalee et al. (2023) emphasizing its conceptual
development in ODL. A significant increase in publications, especially after 2017, noted
by Varadarajan et al. (2023) and Ahsan et al. (2023), reflects the rising demand for lifelong
learning in a dynamic job market. This trend is likely driven by the rapid digitalization of
industries and the increasing recognition of the need for continuous skills upgrading. MCs
address this demand by offering targeted and flexible opportunities for learners to align
education with specific workforce needs. Msweli et al. (2022) further links this trend to
professional development in ODL contexts. Advancements in digital technologies, enabling
accessible and skill-specific credentials, are crucial drivers of this shift, as noted by Wolz
et al. (2021) and Alsobhi et al. (2023), underscoring MCs' alignment with flexible and cost-
effective ODL solutions.

The analysis reveals that the USA, Australia, Germany, and England lead MC research,
particularly in ODL systems, as supported by Rajabalee et al. (2023) and Tamoliune et al.
(2023). Identifying key countries and institutions highlights global research dynamics and
informs targeted research agendas. Their approaches set examples that other regions can
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adapt to expand MC adoption globally. International collaboration is significant, with nota-
ble bibliometric coupling and co-authorship networks, such as the USA’s strong partner-
ships with Tiirkiye (Ahsan et al., 2023; Wolz et al., 2021) and collaborations by Australia,
China, and Germany (Msweli et al., 2022). This emphasizes the importance of cross-border
collaborations and leveraging shared expertise to advance the field further. The USA’s domi-
nance stems from its robust R&D budget, prestigious universities, and an innovation-driven
academic culture (Cartis et al., 2023; Alsobhi et al., 2023; Hebebci, 2021; Talan, 2021),
underscoring its leadership in ODL-focused MC research.

This leadership may be institutionally reinforced by the consistent contributions of US-
based universities such as Kent State, Purdue, and Miami University. Their visibility in the
literature suggests that these institutions may have adopted strategic approaches aligned
with the development of micro-credential research within ODL systems. In addition, the
prominence of international institutions such as The Open University (UK) and Victoria
University (Australia) points to the global diffusion of micro-credentials and implies that
ODL-focused universities are becoming key actors in this expanding domain. The strong
representation of American institutions reflects the country’s central role in driving both
research productivity and the strategic direction of institutional engagement in the field of
micro-credentials.

Among the most influential journals in the field, ETRD stands out with 96 citations
across three articles, followed closely by TKL (93 citations) and EIT (75 citations). These
journals serve as critical outlets for micro-credential research, particularly in ODL con-
texts, reflecting a strong focus on technology-enhanced learning. Journals such as JCHE and
IRRODL also play a notable role, consolidating the scholarly network around a few high-
impact publication venues. This visibility helps shape academic discourse and guides future
submissions toward impactful publication channels (Ahsan et al., 2023; Hebebci, 2021).

Regarding authorship, the co-authorship network reveals 29 active authors across 11 clus-
ters, suggesting a modest but growing level of collaboration. Scholars like Spratle, Michael
appear as central figures within their clusters, while bilateral ties (e.g., Carey—Kumar;
Devedzi¢-Law) suggest more focused research efforts. The relatively limited collabora-
tion landscape still indicates an early-stage research field, where individual or small-team
initiatives prevail. Strengthening interdisciplinary cooperation may help address complex
challenges and expand the impact of MC research globally (Rajabalee et al., 2023; Alsobhi
et al., 2023).

Co-citation analysis highlights the European Commission and policy-oriented authors
as central nodes, reflecting the field’s strong policy underpinnings. The European Commis-
sion’s centrality in the co-citation network may suggest its ongoing role in shaping policy
frameworks and funding strategies aligned with micro-credentialing efforts in higher educa-
tion. Influential contributors such as Brown, Abrandt Dahlgren, and Oliver appear to bridge
conceptual frameworks and thematic domains, while scholars like Abramovic, Gibson, and
Gamrat—identified with high Total Link Strength—demonstrate notable cross-disciplinary
relevance. These patterns point to an evolving ecosystem where policy, pedagogy, and prac-
tice are increasingly interconnected.

Keyword co-occurrence analysis reveals that the term “micro-credentials” holds a central
position within the knowledge structure of the field, strongly associated with keywords such
as “higher education,” “digital badges,” “online learning,” and “lifelong learning” (Ahsan et
al., 2023). The appearance of newer themes like “professional development,” “adult learn-
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ing,” and “COVID-19” suggests a gradual shift in scholarly attention towards emerging
societal and educational demands. This evolution may reflect how MCs are increasingly
positioned as agile instruments to address upskilling needs during global disruptions and in
response to labor market transitions. Thematically, the field demonstrates both continuity in
foundational concepts and diversification into newer directions, offering fertile ground for
future research.

Building upon the keyword co-occurrence analysis, which highlighted the central role of
terms like “micro-credentials,” “higher education,” “digital badges,” and “online learning,”
the thematic mapping further elucidates how these foundational concepts shape the field’s
intellectual structure. These keywords not only dominate the co-occurrence network but
also appear as central nodes in the Basic Themes quadrant of the thematic map, reinforcing
their status as conceptual anchors in MC research.

Motor themes such as lifelong learning, blockchain, and employability emerge as well-
developed and highly relevant areas, possibly due to their alignment with global workforce
transformation agendas and the rising demand for flexible learning pathways. Complemen-
tary themes like microlearning, gamification, and online learning suggest a growing peda-
gogical focus on personalized, modular education—hallmarks of the micro-credentialing
movement.

Conversely, niche areas like professional development, teacher education, and open
source show high density but lower centrality, indicating specialization without broad the-
matic integration. Meanwhile, emerging or declining themes such as learning analytics and
COVID-19 may reflect either transient surges in research interest or the repositioning of
these topics within broader domains like Al in education and digital transformation.

Taken together, the co-occurrence and thematic mapping analyses reveal a dynamic and
multilayered landscape in which core themes are well-established, while newer or periph-
eral topics present opportunities for deeper integration. Future research could benefit from
bridging these zones—aligning exploratory themes with dominant constructs—to enhance
theoretical cohesion and policy relevance in MC scholarship.

In addition to the keyword-based thematic clusters derived from co-occurrence analy-
sis—which revealed the prominence of concepts like micro-credentials, higher education,
digital badges, and online learning—the complementary content-driven thematic analysis
presented in this study brings a broader pedagogical perspective. Unlike the bibliometric
mapping techniques generated through tools like R-Studio, this second analysis was con-
ducted through qualitative content examination of selected articles.

The findings highlight four major thematic directions: Digital Badges and Motivation
(Roy and Clark, 2019), Micro-learning and Educational Technologies (Ahsan et al., 2023),
E-learning Environments and Assessment (Hills & Hughes, 2016; Xiong & Suen, 2018),
and Teacher Professional Development (Tamoliune et al., 2023). These themes reflect a
growing emphasis on flexible, competency-based, and learner-centered approaches. DBs
are increasingly used to support motivation and recognition in both formal and informal
contexts, particularly in ODL settings like MOOCs (Gamrat et al., 2014; Jobe, 2013).
Micro-learning addresses the need for modular, just-in-time education (Jahnke et al., 2020;
Olsson et al., 2015), while online assessment practices are evolving to reflect workforce-
aligned competencies (Xiong & Suen, 2018).

This content-focused analysis complements the bibliometric results by highlighting
not only conceptual patterns but also instructional innovations and policy-driven shifts.
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Together, they provide a holistic view of how micro-credentials are being integrated into the
broader educational landscape, particularly in open and distance learning contexts (Carter
& Youssef-Morgan, 2022; Ward et al., 2023).

The review of the most-cited studies on micro-credentials (MCs) reveals a limited incor-
poration of well-established theoretical frameworks, exposing a critical gap in the current
literature (Ahsan et al., 2023). While theories such as self-regulated learning, cognitive
load, and skill acquisition have been utilized sporadically, only a minority of studies embed
these systematically. This underlines the need for stronger theoretical grounding to enhance
explanatory power and enable cross-study comparisons, particularly as MCs continue to
evolve within complex learning ecosystems.

In terms of research design, the field demonstrates a methodological diversity: 37%
of the studies employed quantitative designs—mostly experimental—while 16% adopted
qualitative approaches, 10% used mixed methods, and 42% were conceptual or descriptive
(e.g., technical papers, systematic reviews). This distribution suggests a growing interest
in practical exploration alongside theoretical reflection (Tamoliune et al., 2023; Thi Ngoc
Ha et al., 2023). The emergence of network analytics and learning analytics in some recent
studies also points to an increasing reliance on data-driven approaches, particularly in large-
scale open platforms like MOOCs.

With regard to participants, MC studies primarily engage higher education students, aca-
demic staff, and professionals, reinforcing the field’s relevance to both formal education and
lifelong learning. The most frequently studied variables—academic success, engagement,
and career-related outcomes—highlight MCs’ potential in addressing both institutional
goals and individual advancement.

Additionally, data collection strategies indicate a strong preference for structured tools
such as questionnaires and standardized assessments, yet there is a visible trend toward tri-
angulation via MOOC logs and platform data. This shift may reflect increasing emphasis on
real-world evidence and scalable evaluation strategies in MC deployment.

Overall, the findings suggest that while MC research is gaining conceptual and meth-
odological maturity, it remains an emerging domain in need of more cohesive theoreti-
cal scaffolding and rigorous empirical validation. A promising path forward may involve
integrating adaptive learning models, learner analytics, and workplace-oriented metrics to
better capture the evolving role of MCs in diverse educational and professional contexts.

This study has several limitations, each of which stems from informed methodological
choices and practical considerations:

Scope of Analyzed Publications: The content analysis was limited to 19 highly cited pub-
lications. This deliberate choice aimed to capture the most influential contributions shaping
the field. Moreover, conducting a full thematic analysis on a significantly larger corpus
would have required considerable time and labor. Given that this study already incorporates
a comprehensive bibliometric analysis, a focused sample was selected to maintain analytical
depth while ensuring manageability. However, this may have excluded emerging perspec-
tives or recent works with low citation counts. Future research could extend this scope to
include a broader range of publications—including less-cited and newer studies—to capture
more diverse insights and evolving trends.

Exclusive Use of WoS Database: This study relied solely on the Web of Science (WoS)
database. WoS is widely recognized as one of the most prestigious and influential indexing
platforms in academia (Durak et al., 2024). Therefore, it was chosen to ensure data reliability
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and methodological consistency. However, limiting the analysis to WoS may have excluded
important studies indexed in Scopus, ERIC, Google Scholar, or other domain-specific data-
bases. To address this limitation, future research is encouraged to utilize multiple databases.

Citation-Based Selection Criteria: In content analysis section, the selection of articles
was based on publication year, with the two most cited articles from each year being
included in the analysis. This approach ensured representation across different time periods
and minimized temporal bias. However, a limitation remains in that only the most highly
cited articles per year were selected, which may exclude other relevant but less frequently
cited contributions.

Beyond methodological considerations, the review also identified several thematic gaps
and future research directions regarding the contextual scope, equity dimensions, and long-
term impact of micro-credentials. Most of the reviewed studies focused on higher education
contexts, reflecting the strong association between MCs and formal learning environments.
However, micro-credentials are increasingly relevant in other sectors, including K—12
education, vocational training, and workplace learning. Expanding research across these
domains would help reveal sector-specific challenges and opportunities, as well as the
broader societal impact of MCs.

Although several studies addressed learner engagement and academic success, there
remains a need for more focused investigation into how micro-credentials support equity,
inclusion, and accessibility—particularly for underserved communities. Future research
could explore these dimensions more directly, especially in relation to global education
challenges and digital divides.

The cross-sectional nature of most studies in the current corpus limits our understanding
of the sustained effects of micro-credentials. Longitudinal studies would be instrumental in
assessing their long-term influence on learners’ career advancement, motivation, and life-
long learning trajectories.

Acknowledgements The authors have no acknowledgements to declare.

Author contributions Giirhan Durak, Semiral Oncii, Serkan Cankaya: Played an active role in all stages of
the manuscript. They were directly involved in every phase of the research, from study design, data collec-
tion, and analysis to conducting the literature review and writing and editing the manuscript.

Funding The authors received no financial support for the research, authorship, and/or publication of this
article.

Data availability The data is not publicly available but is available to reviewers upon reasonable request.
Declarations

Conflict of Interests We have no conflicts of interest to disclose. We confirm that this work is original and has
not been published elsewhere, nor is it currently under consideration for publication elsewhere.

References

Ahsan, K., Akbar, S., Kam, B., & Abdulrahman, M. D. A. (2023). Implementation of micro-credentials in
higher education: A systematic literature review. Education and Information Technologies, 28(10),
13505-13540.

@ Springer



Unveiling Research Trends on Micro-Credentials in ODL: A Combined...

Alsobhi, H. A., Alakhtar, R. A., Ubaid, A., Hussain, O. K., & Hussain, F. K. (2023). Blockchain-based micro-
credentialing system in higher education institutions: Systematic literature review. Knowledge-Based
Systems, 265, Article 110238. https://doi.org/10.1016/j.knosys.2022.110238

Altman, D. G. (1990). Practical statistics for medical research (0 ed). Chapman and Hall/CRC. https://doi.
org/10.1201/9780429258589

Beirne, E., Nic Giolla Mhichil, M., & Brown, M. (2020). Micro-credentials: An evolving ecosystem. https://i
cbe.ie/wp-content/uploads/2020/12/Micro-Credentials-Insight-Paper Aug2020-compressed.pdf.

Besser, E. D., & Newby, T. J. (2020). Impact of performance feedback for effective use of digital badges.
Journal of Education and Learning, 9(3), 79-91.

Bostan Sarioglan, A., & Celik, A. (2022). Thematic content analysis of science lesson videos uploaded to
YouTube platform in the COVID-19 era. Journal of Educational Technology and Online Learning, 5(4),
1185-1202. https://doi.org/10.31681/jetol.1151197

Carter, J. W., & Youssef-Morgan, C. (2022). Psychological capital development effectiveness of face-to-face,
online, and micro-learning interventions. Education and Information Technologies, 27(5), 6553—6575.

Cartis, A., Leoste, J., Tucu, R., Kikkas, K., Tammemde, K., & Minnik, K. (2022, July). Conceptualising
micro-credentials in the higher education research landscape. A literature review. In Conference on
Smart Learning Ecosystems and Regional Development (pp. 191-203). Singapore: Springer Nature
Singapore.

Cheng, Z., Richardson, J. C., & Newby, T. J. (2020). Using digital badges as goal-setting facilitators: A mul-
tiple case study. Journal of Computing in Higher Education, 32(2), 406—428.

Cirlan, E., & Loukkola, T. (2020). European project MICROBOL: Micro-credentials linked to the Bologna
Key Commitments. https://eua.eu/downloads/publications/microbol%20desk%20research%20report.pd
f

Clayton, J., Elliott, R., & Iwata, J. (2014). Exploring the use of micro-credentialing and digital badges in
learning environments to encourage motivation to learn and achieve. In T. Bastiaens (Ed.), Proceedings
of EdMedia + Innovate Learning (pp. 351-365). Association for the Advancement of Computing in
Education (AACE).

Davidson, M. (2020). The future of Ontario s workers: How micro-credentials can be a vital part of the post-
pandemic recovery. https://www.wilsoncenter.org/article/future-ontarios-workers-how-microcredential
s-can-be-vital-part-post-pandemic-recovery

Duklas, J. (2020). Micro-credentials micro-credentials trends in credit transfer and credentialing. https://file
s.eric.ed.gov/fulltext/ED610420.pdf.

Durak, G., & Cankaya, S. (2025). The Rise of Micro-Credentials: A New Certification System for Career
Development. /n Integrating Micro-Credentials With Al in Open Education (pp. 1-18). IGI Global
Scientific Publishing.

Durak, G., Cankaya, S., Ozdemir, D., & Can, S. (2024). Artificial intelligence in education: A bibliometric
study on its role in transforming teaching and learning. International Review of Research in Open and
Distributed Learning, 25(3), 219-244.

van Eck, N. J., & Waltman, L. (2014). Visualizing bibliometric networks. In Y. Ding, R. Rousseau, & D.
Wolfram (Eds.), Measuring Scholarly Impact (pp. 285-320). Springer. https://doi.org/10.1007/978-3-3
19-10377-8_13

Erlingsson, C., & Brysiewicz, P. (2017). A hands-on guide to doing content analysis. African Journal of
Emergency Medicine, 7(3), 93-99. https://doi.org/10.1016/j.afjem.2017.08.001

Fanfarelli, J. R., & McDaniel, R. (2017). Exploring digital badges in university courses: Relationships
between quantity, engagement, and performance. Online Learning, 21(2), n2.

Fisher, R. M., & Leder, H. (2022). An assessment of micro-credentials in New Zealand vocational education.
International Journal of Training Research, 20(3), 232-247. https://doi.org/10.1080/14480220.2021.2
018018

Gallagher, S. (2018). Educational credentials come of age: A survey on the use and value of educational
credentials in hiring. https://www.northeastern.edu/cthets/wp-content/uploads/2018/12/Educational C
redentials_ Come of Age 2018.pdf

Gamrat, C., Zimmerman, H. T., Dudek, J., & Peck, K. (2014). Personalized workplace learning: An explor-
atory study on digital badging within a teacher professional development program. British Journal of
Educational Technology, 45(6), 1136—-1148.

Gauthier, T. (2020). The value of microcredentials: The employer’s perspective. The Journal of Competency-
Based Education, 5(2), 1-6. https://doi.org/10.1002/cbe2.1209

Gerbaudo, R., Gaspar, R., & Gongalves Lins, R. (2021). Novel online video model for learning information
technology based on micro learning and multimedia micro content. Education and Information Tech-
nologies, 26(5), 5637-5665.

Gibson, D., Ostashewski, N., Flintoff, K., Grant, S., & Knight, E. (2015). Digital badges in education. Educa-
tion and Information Technologies, 20(2), 403-410. https://doi.org/10.1007/s10639-013-9291-7

@ Springer


https://doi.org/10.1016/j.knosys.2022.110238
https://doi.org/10.1201/9780429258589
https://doi.org/10.1201/9780429258589
https://icbe.ie/wp-content/uploads/2020/12/Micro-Credentials-Insight-Paper_Aug2020-compressed.pdf
https://icbe.ie/wp-content/uploads/2020/12/Micro-Credentials-Insight-Paper_Aug2020-compressed.pdf
https://doi.org/10.31681/jetol.1151197
https://eua.eu/downloads/publications/microbol%20desk%20research%20report.pdf
https://eua.eu/downloads/publications/microbol%20desk%20research%20report.pdf
https://www.wilsoncenter.org/article/future-ontarios-workers-how-microcredentials-can-be-vital-part-post-pandemic-recovery
https://www.wilsoncenter.org/article/future-ontarios-workers-how-microcredentials-can-be-vital-part-post-pandemic-recovery
https://files.eric.ed.gov/fulltext/ED610420.pdf
https://files.eric.ed.gov/fulltext/ED610420.pdf
https://doi.org/10.1007/978-3-319-10377-8_13
https://doi.org/10.1007/978-3-319-10377-8_13
https://doi.org/10.1016/j.afjem.2017.08.001
https://doi.org/10.1080/14480220.2021.2018018
https://doi.org/10.1080/14480220.2021.2018018
https://www.northeastern.edu/cfhets/wp-content/uploads/2018/12/Educational_Credentials_Come_of_Age_2018.pdf
https://www.northeastern.edu/cfhets/wp-content/uploads/2018/12/Educational_Credentials_Come_of_Age_2018.pdf
https://doi.org/10.1002/cbe2.1209
https://doi.org/10.1007/s10639-013-9291-7

G. Durak et al.

Greene, P. (2019). Education micro-credentials 101: Why do we need badges? https://www.forbes.com/sites
/petergreene/2019/02/16/education-micro-credentials-101-why-do-we-need-badges/

Hebebci, M. T. (2021). The bibliometric analysis of studies on distance education. International Journal of
Technology in Education, 4(4), 796-817. https://doi.org/10.46328/ijte.199

Hills, L., & Hughes, J. (2016). Assessment worlds colliding? Negotiating between discourses of assessment
on an online open course. Open Learning, 31(2), 108-115.

Homer, R., Hew, K. F., & Tan, C. Y. (2018). Comparing digital badges-and-points with classroom token
systems: Effects on elementary school ESL students’ classroom behavior and English learning. Journal
of Educational Technology & Society, 21(1), 137-151.

Hunt, T., Carter, R., Zhang, L., & Yang, S. (2020). Micro-credentials: The potential of personalized profes-
sional development. Development and Learning in Organizations: An International Journal, 34(2),
33-35. https://doi.org/10.1108/DLO-09-2019-0215

Jahnke, 1., Lee, Y.-M., Pham, M., He, H., & Austin, L. (2020). Unpacking the inherent design principles of
mobile microlearning. Technology, Knowledge and Learning, 25(3), 585-619. https://doi.org/10.1007
/s10758-019-09413-w

Jobe, W. (2013). A Kenyan cloud school. Massive open online & ongoing courses for blended and lifelong
learning. Open Praxis, 5, 301-313. https://doi.org/10.5944/openpraxis.5.4.86

Johan, R. C., Rullyana, G., Susilana, R., & Emilzoli, M. (2025). Micro-credentials in higher education: A
review and bibliometric. Journal of Education and Learning (EduLearn), 19(2), 1103—1116. https://do
i.org/10.11591/edulearn.v19i2.21281

Kato, S., Galan-Muros, V., & Weko, T. (2020). The emergence of alternative credentials. https://doi.org/10.
1787/b741f39¢-en.

Li, C., & Fryer, L. K. (2024). The use of badges in education: A systematic review. Paper presented at the
2024 AERA Annual Meeting SIG Technology as an Agent of Change in Teaching and Learning, Phila-
delphia, PA, USA. https://doi.org/10.13140/RG.2.2.36366.74560.

Liyanagunawardena, T., Scalzavara, S., & Williams, S. (2017). Open badges: A systematic review of peer-
reviewed published literature (2011-2015). European Journal of Open, Distance and E-Learning,
20(2), 1-16. https://doi.org/10.1515/eurodl-2017-0013

Ma, N., Zhao, F., Zhou, P. Q., He, J. J., & Du, L. (2023). Knowledge map-based online micro-learning:
Impacts on learning engagement, knowledge structure, and learning performance of in-service teachers.
Interactive Learning Environments, 31(5), 2751-2766.

Malczyk, B. R. (2019). Self-care: There’s a badge for that. Journal of Human Behavior in the Social Environ-
ment, 29(1), 76-84. https://doi.org/10.1080/10911359.2018.1476198

Maxwell, N., & Gallagher, S. (2020). Building a consistent terminology in the market for new credentials.
New Directions for Community Colleges, 2020(189), 103—107. https://doi.org/10.1002/cc.20401

Milligan, S., & Kennedy, G. (2017). To what degree? Alternative micro-credentialing in a digital age. Visions
for Australian tertiary education, 41-53.

Morris, B. J., Dragovich, C., Todaro, R., Balci, S., & Dalton, E. (2019). Comparing badges and learning goals
in low- and high-stakes learning contexts. Journal of Computing in Higher Education, 31, 573—603.
https://doi.org/10.1007/s12528-019-09228-9

Motheeram, P., Botha, A., & Herselman, M. (2018). A scoping review of digital open badge 17 ecosystems
in relation to resource-constrained environments. 7D. THe Journal for Transdisciplinary Research in
Southern Africa, 14(1), 1-10.

Msweli, N. T., Twinomurinzi, H., & Ismail, M. (2022). The international case for micro-credentials for life-
wide and life-long learning: A systematic literature review. Interdisciplinary Journal of Information,
Knowledge, and Management, 17, 151-190. https://doi.org/10.28945/4954

Narong, D. K. (2025). Research trends on micro-credentials: A keyword co-occurrence analysis and science
mapping. Journal of Further and Higher Education, 49(7), 919-937. https://doi.org/10.1080/0309877
X.2025.2509578

Noyes, J. A., Welch, P. M., Johnson, J. W., & Carbonneau, K. J. (2020). A systematic review of digital badges
in health care education. Medical Education, 54(7), 600-615. https://doi.org/10.1111/medu.14060

OECD. (2021). Micro-credential innovations in higher education: Who, What and Why? https://doi.org/10.
1787/f14ef041-en

Oliver, B. (2019). Making micro-credentials work for learners, employers and providers. Deakin University.
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-O
liver-Deakin-2019-full-report.pdf.

Olsson, M., Mozelius, P., & Collin, J. (2015). Visualisation and gamification of e-learning and programming
education. Electronic Journal of e-Learning, 13(6), 441-454.

Ozdemir, A., Tekin, A., & Saragoglu, Y. (2023). Bibliometric analysis of research on digital transformation
and education. Journal of Educational Technology and Online Learning, 6(4), 1078—1095. https://doi.
org/10.31681/jetol. 1331297

@ Springer


https://www.forbes.com/sites/petergreene/2019/02/16/education-micro-credentials-101-why-do-we-need-badges/
https://www.forbes.com/sites/petergreene/2019/02/16/education-micro-credentials-101-why-do-we-need-badges/
https://doi.org/10.46328/ijte.199
https://doi.org/10.1108/DLO-09-2019-0215
https://doi.org/10.1007/s10758-019-09413-w
https://doi.org/10.1007/s10758-019-09413-w
https://doi.org/10.5944/openpraxis.5.4.86
https://doi.org/10.11591/edulearn.v19i2.21281
https://doi.org/10.11591/edulearn.v19i2.21281
https://doi.org/10.1787/b741f39e-en
https://doi.org/10.1787/b741f39e-en
https://doi.org/10.13140/RG.2.2.36366.74560
https://doi.org/10.1515/eurodl-2017-0013
https://doi.org/10.1080/10911359.2018.1476198
https://doi.org/10.1002/cc.20401
https://doi.org/10.1007/s12528-019-09228-9
https://doi.org/10.28945/4954
https://doi.org/10.1080/0309877X.2025.2509578
https://doi.org/10.1080/0309877X.2025.2509578
https://doi.org/10.1111/medu.14060
https://doi.org/10.1787/f14ef041-en
https://doi.org/10.1787/f14ef041-en
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-Deakin-2019-full-report.pdf
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-Deakin-2019-full-report.pdf
https://dteach.deakin.edu.au/wp-content/uploads/sites/103/2019/08/Making-micro-credentials-work-Oliver-Deakin-2019-full-report.pdf
https://doi.org/10.31681/jetol.1331297
https://doi.org/10.31681/jetol.1331297

Unveiling Research Trends on Micro-Credentials in ODL: A Combined...

Pirkkalainen, H., Sood, I., Padron Napoles, C., Kukkonen, A., & Camilleri, A. (2023). How might micro-
credentials influence institutions and empower learners in higher education? Educational Research,
65(1), 40-63. https://doi.org/10.1080/00131881.2022.2157302

Pitt, C. R., Bell, A., Strickman, R., & Davis, K. (2018). Supporting learners’ STEM-oriented career pathways
with digital badges. Information and Learning Sciences, 120(1/2), 87-107. https://doi.org/10.1108/IL
S-06-2018-0050

Qian, Y., Li, C. X., Zou, X. G., Feng, X. B., Xiao, M. H., & Ding, Y. Q. (2022). Research on predicting learn-
ing achievement in a flipped classroom based on MOOC:s by big data analysis. Computer Applications
in Engineering Education, 30(1), 222-234.

Rajabalee, Y. B. (2023). The implementation of micro-credentials in formal and informal learning: A system-
atic literature review. International Journal of Learning and Teaching, 9(4), 328-336. https://doi.org/1
0.18178/1j1t.9.4.328-336

Resei, C., C. Friedl, T. Staubitz, & T. Rohloff. (2019). Result 1.1c micro-credentials in EU and global micro-
credentials in EU and global. https://openhpi-public.s3.openhpicloud.de/pages/research/27kLG703NB
axDgjuaNjOWe/Corship-R1.1c_micro-credentials.pdf

Rossiter, D., & Tynan, B. (2019). Designing & implementing micro-credentials: A guide for practitioners. h
ttps://oasis.col.org/items/e2d0be25-cbbb-441f-b431-42f74f715532.

Roy, S., & Clark, D. (2019). Digital badges, do they live up to the hype? British Journal of Educational
Technology, 50(5), 2619-2636.

Selvaratnam, R., & Sankey, M. (2020). Survey of micro-credentialing practice in Australasian universities
2020. ASCILITE Publications, 1-4.

Shamir-Inbal, T., & Blau, I. (2022). Micro-learning in designing professional development for ICT teacher
leaders: The role of self-regulation and perceived learning. Professional Development in Education,
48(5), 734-750.

Shapiro Futures, H., Andersen, T., & Nedergaard Larsen, K. (2020). A European approach to micro-creden-
tials final report. https://doi.org/10.2766/50302

Tahamtan, 1., Safipour Afshar, A., & Ahamdzadeh, K. (2016). Factors affecting number of citations: A com-
prehensive review of the literature. Scientometrics, 107(3), 1195-1225. https://doi.org/10.1007/s1119
2-016-1889-2

Talan, T. (2021). Artificial intelligence in education: A bibliometric study. International Journal of Research
in Education and Science, 7(3), 822—837. https://doi.org/10.46328/ijres.2409

Tamoliune, G., Greenspon, R., Tereseviciene, M., Volungeviciene, A., Trepule, E., & Dauksiene, E. (2023).
Exploring the potential of micro-credentials: A systematic literature review. Frontiers in Education, 7,
1-15. https://doi.org/10.3389/feduc.2022.1006811

Thi Ngoc Ha, N., Spittle, M., Watt, A., & Van Dyke, N. (2023). A systematic literature review of micro-
credentials in higher education: A non-zero-sum game. Higher Education Research & Development,
42(6), 1527-1548.

Topal, M., Istanbullu, A., & Kiigiik-Avei, S. (2021). COVID-19 effects on distance education in higher edu-
cation: A comparison with bibliometric analysis before COVID-19 pandemic and the COVID-19 pan-
demic periods. Journal of Educational Technology and Online Learning, 4(4), 864-879. https://doi.or
2/10.31681/jetol.1016705

Uggeri, M., & Barlassina, L. (2019). Briefing paper on the award, recognition, portability and accreditation
of micro-credentials: An investigation through interviews with key stakeholders & decision makers.
http://hdl.voced.edu.au/10707/590350

UNESCO. (2022). Towards a common definition of micro-credentials. http://www.unesco.org/open-access/
terms-use-ccbysa-en

European Union. (2022). 4 European Approach to Micro-Credentials. https://education.ec.europa.eu/educat
ion-levels/higher-education/micro-credentials.

Varadarajan, S., Koh, J. H. L., & Daniel, B. K. (2023). A systematic review of the opportunities and chal-
lenges of micro-credentials for multiple stakeholders: Learners, employers, higher education institu-
tions and government. International Journal of Educational Technology in Higher Education, 20(1),
1-24. https://doi.org/10.1186/s41239-023-00381-x

Ward, R., Crick, T., Hanna, P., Hayes, A., Irons, A., Miller, K., & Walters, J. (2023). Using skills profiling
to enable badges and micro-credentials to be incorporated into higher education courses. Journal of
Interactive Media in Education, 2023(1), 1-22.

Willis, J., Strunk, V., & Hartner, T. (2016). Micro-credentials and educational technology: A proposed ethical
taxonomy. Educause Review. https://er.educause.edu/articles/2016/4/microcredentials-and-educationa
I-technology-a-proposed-ethical-taxonomy.

Wolz, E., Gottlieb, M., & Pongratz, H. (2021). Digital credentials in higher education institutions: A litera-
ture review. Innovation Through Information Systems: Volume IlI: A Collection of Latest Research on
Management Issues, 125-140.

@ Springer


https://doi.org/10.1080/00131881.2022.2157302
https://doi.org/10.1108/ILS-06-2018-0050
https://doi.org/10.1108/ILS-06-2018-0050
https://doi.org/10.18178/ijlt.9.4.328-336
https://doi.org/10.18178/ijlt.9.4.328-336
https://openhpi-public.s3.openhpicloud.de/pages/research/27kLG703NBaxDgjuaNjOWe/Corship-R1.1c_micro-credentials.pdf
https://openhpi-public.s3.openhpicloud.de/pages/research/27kLG703NBaxDgjuaNjOWe/Corship-R1.1c_micro-credentials.pdf
https://oasis.col.org/items/e2d0be25-cbbb-441f-b431-42f74f715532
https://oasis.col.org/items/e2d0be25-cbbb-441f-b431-42f74f715532
https://doi.org/10.2766/50302
https://doi.org/10.1007/s11192-016-1889-2
https://doi.org/10.1007/s11192-016-1889-2
https://doi.org/10.46328/ijres.2409
https://doi.org/10.3389/feduc.2022.1006811
https://doi.org/10.31681/jetol.1016705
https://doi.org/10.31681/jetol.1016705
http://hdl.voced.edu.au/10707/590350
http://www.unesco.org/open-access/terms-use-ccbysa-en
http://www.unesco.org/open-access/terms-use-ccbysa-en
https://education.ec.europa.eu/education-levels/higher-education/micro-credentials
https://education.ec.europa.eu/education-levels/higher-education/micro-credentials
https://doi.org/10.1186/s41239-023-00381-x
https://er.educause.edu/articles/2016/4/microcredentials-and-educational-technology-a-proposed-ethical-taxonomy
https://er.educause.edu/articles/2016/4/microcredentials-and-educational-technology-a-proposed-ethical-taxonomy

G. Durak et al.

Xiong, Y., & Suen, H. K. (2018). Assessment approaches in massive open online courses: Possibilities, chal-
lenges and future directions. International Review of Education, 64(2), 241-263.

Yavuz, M., Kayali, B., & Tutal, O. (2021). Trend of distance education research in the covid-19 period: A bib-
liometric and content analysis. Journal of Educational Technology and Online Learning, 4(2),256-279.
https://doi.org/10.31681/jet0l.922682

Yiksel, A. O. (2025). Investigation of studies on micro-credentials by bibliometric analysis method.
Kastamonu Egitim Dergisi, 33(4), 753—767. https://doi.org/10.24106/kefdergi.1795795

Publisher's Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under a

publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted manu-
script version of this article is solely governed by the terms of such publishing agreement and applicable law.

@ Springer


https://doi.org/10.31681/jetol.922682
https://doi.org/10.24106/kefdergi.1795795

	﻿Unveiling Research Trends on Micro-Credentials in ODL: A Combined Bibliometric and Thematic Review
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Research Background
	﻿3﻿ ﻿Research Design
	﻿3.1﻿ ﻿Procedures
	﻿3.2﻿ ﻿Data Analysis

	﻿4﻿ ﻿Results and Analysis
	﻿4.1﻿ ﻿Bibliometric Analysis
	﻿4.1.1﻿ ﻿Main Information About the Data
	﻿4.1.2﻿ ﻿Leading Contributors: Countries and Institutions
	﻿4.1.3﻿ ﻿Leading Journals and Authors
	﻿4.1.4﻿ ﻿Analysis of Keywords
	﻿4.1.5﻿ ﻿Thematic Mapping


	﻿4.2﻿ ﻿Content Analysis
	﻿4.2.1﻿ ﻿Thematic Analysis of the Articles about MCs
	﻿4.2.2﻿ ﻿Theoretical/Conceptual Framework
	﻿4.2.3﻿ ﻿Research Design
	﻿4.2.4﻿ ﻿Data Collection Tools
	﻿4.2.5﻿ ﻿Participants
	﻿4.2.6﻿ ﻿Variables/Research Interests

	﻿5﻿ ﻿Discussion and Conclusion
	﻿References


