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micro-credentials, | Micro-credentials in higher education play a vital role in skills recognition,
higher education | wqrkforce readiness, and digital learning innovation. They offer a flexible,
skills-based approach aligned with industry demands. Understanding
research trends in this field is crucial for identifying future directions. This
study examined the research landscape and emerging themes in micro-
credential studies within higher education through a bibliometric analysis
of 551 publications indexed in the Scopus and Web of Science databases
from 2014 to 2024. Using the PRISMA model, relevant studies were
selected based on keywords related to micro-credentials. The leading
publication sources included TechTrends. The US was the most active
country, with Purdue and Kumamoto universities leading the institutional
contributions. This study highlights underexplored areas such as blockchain
applications, gamification, information literacy, personalised learning,
curriculum integration, educational technology, and blended learning.
Further research could enhance their implementation and impact in higher
education.

Introduction

The higher education sector has undergone a transformation in response to the rapid
advancement of digital technology. This shift has not only affected the way individuals access
learning resources but has also reshaped teaching methodologies and the dynamics of interaction
between educators and learners (Awidi & Paynter, 2024). One of the key innovations emerging
from these changes is micro-credentials, which provide learners with opportunities to acquire
specific skills and competencies in a flexible manner (Kayyali, 2025). Micro-credentials are
increasingly recognised as an innovative and personalised modality for professional development
(Hunt et al., 2020). Unlike conventional academic programmes, micro-credentials allow learners
to complete educational pathways in a shorter time frame while obtaining recognised
certification as proof of their mastery of specific skills (Moodie & Wheelahan, 2021).
Micro-credentials officially recognise specific skills obtained through various learning
pathways, including online courses, industry-based training, and work experience validated with
concrete evidence (Maina et al., 2022; Wheelahan & Moodie, 2024). Compared to traditional
academic degrees that take longer, micro-credentials facilitate a more flexible and efficient
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learning process tailored to individual and industry needs. In the context of an increasingly
dynamic job market, micro-credentials serve as a strategic solution for prospective workers who
want to acquire relevant skills in less time and increase their competitiveness (Bloomberg, 2024;
Tamoliune et al., 2023). The adoption of micro-credentials signals a paradigm shift from a
conventional degree-based education model to a more modular (Alangari, 2024), decentralised
(Kiiskild & Pirkkalainen, 2024), and skills-specific framework (Bruguera et al., 2024). The
increasing flexibility of digital learning further supports the micro-credential ecosystem by
providing wider access to high-quality learning materials, thus enabling individuals to customise
their educational paths. Although micro-credentials are gaining traction in the global education
ecosystem, challenges related to credential standardisation, accreditation, and recognition are
important issues that require further investigation (latrellis et al., 2024; Raj et al., 2024).

Market trend analysis shows that micro-credentials have become a rapidly growing sector
in global education. One study reviewing 450 micro-credentials across MOOC platforms like
Coursera projected a market value of $117 billion by 2025 (Pickard et al., 2018). Prior to Covid-
19, growth was driven by the MOOC-as-OPM model in collaboration with universities. The
pandemic accelerated this trend, with institutions and companies adopting micro-credentials to
minimise disruption in formal education. By 2021, the market value reached $61 billion,
exceeding pre-pandemic projections of $52 billion, and the Compounded Annual Growth Rate
(CAGR) rose from 14% to 17% (HolonlQ, 2021). This phenomenon highlights the accelerated
adoption of skills-based learning in response to evolving education and labour market demands.

Several other factors have contributed to this growth, including increased fragmentation
of postgraduate credentials, which facilitates a more flexible integration between education and
work (Selvaratnam & Sankey, 2021). In addition, many learning models now incorporate
pathway-based education, which allows learners to use micro-credentials as alternative pathways
to completing online degree programmes while maintaining employment (Davis et al., 2023;
Perea, 2020). This shift signals a growing paradigm in higher education, where modular and
skills-based learning is becoming increasingly dominant over traditional education models. The
ongoing expansion of microcredits is driven by technological advances, evolving societal needs,
and the transformation of learning (Pirkkalainen et al., 2023).

Academic research on micro-credentials in higher education has expanded notably over
the past decade. Bibliometric analysis shows that terms like digital certification emerged in the
literature as early as the late 1990s, while micro-credential began appearing in the Scopus
database in 2014. This reflects the growing academic interest in micro-credentials as tools for
skills-based learning and flexible competency recognition. Despite this growth, the volume of
scholarly publications on micro-credentials in higher education remains modest compared to
more established fields such as e-learning. This highlights an ongoing shift in educational models
towards modular, competency-based learning aligned with lifelong education and evolving
workforce needs. Bibliometric mapping serves as a valuable approach to trace the development
of micro-credential research, offering insights into conceptual trends, institutional contributions,
and emerging areas for future inquiry.

Research Objective

Although academic interest in micro-credentials is growing, bibliometric studies in this area
remain limited. Prior analyses have explored their potential in post-pandemic educational reform
and the application of blockchain technologies for credential validation (Srivastava et al., 2023;
Tamoliune et al., 2023). This study aims to map research trends and thematic developments in
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micro-credential literature within higher education using a bibliometric analysis of Scopus and
Web of Science data from 2014 to 2024. The findings are expected to highlight dominant
themes, reveal underexplored areas, and inform future strategies for inclusive and scalable
micro-credential implementation.

Methods

This bibliometric study was conducted to identify research opportunities and examine the
relationship between keywords in micro-credential research in higher education. The data for this
study was retrieved from the Scopus and Web of Science databases using a search based on
relevant keywords. The analysis used scientific performance analysis and mapping science
(Donthu et al., 2021). Performance analysis was conducted to evaluate publication volume,
citation impact, research collaborations, and academic productivity. Meanwhile, mapping
science was applied to explore relationships between publications, authors, keywords, and
emerging research trends.

Sample

The sample for this study comprises 931 scientific publications retrieved from the Scopus and
Web of Science databases for the period 2014-2024. The search was conducted using the
following query: TITLE-ABS-KEY (“micro-credential*” OR “microcredential*” OR “open
credential*” OR “digital badge*” OR “digital-certification” OR “open-certification” OR “micro-
certification” AND “higher education” OR “university” OR “college”).

Data Collection and Analysis

The article search was conducted using the keywords described in the sample section. The initial
search yielded 931 scientific publications, comprising 443 from the Scopus and 488 from the
Web of Science databases. To enhance the relevance and quality of the dataset, additional
screening was conducted. One-hundred-and-eighty-one duplicate records were removed,
resulting in 710 unique publications for further review. During the screening phase, 143 records
were excluded as they were not peer-reviewed journal articles or conference proceedings. These
publication types were selected for their credibility and academic rigour, as journal articles offer
validated research findings, while conference proceedings often capture emerging trends and
innovations within the field. Subsequently, 16 additional records were excluded because they
were either in press or not published in English. Only final, English-language publications were
retained to ensure consistency, validity, and accessibility for an international scholarly audience.
As aresult, 551 scientific publications were included in the final analysis. The search results
were exported in CSV format and analysed using VOSviewer and Rstudio. The selection
procedure in this study followed the PRISMA model designed by Moher et al. (2009), which is
presented in Figure 1.
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Figure 1: The PRISMA Flow Chart

Results

Performance Analysis

Documents by Years

At the beginning of the period (2014-2017), the number of publications was relatively low and
stable, ranging from 22 to 31 articles per year. Starting in 2018, the trend began to show an
upward trajectory, with 38 articles published. This was followed by gradual growth, reaching 66
articles in 2022. A more significant increase occurred between 2022 and 2024, with the number
of publications rising to 86 in 2023 and peaking at 102 in 2024, marking the highest figure
recorded over the past decade. Data on the frequency of publication of this research is presented
in Figure 2 to provide an overview of the development of research trends.
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Figure 2: Documents by year

Author with the Most Citations

A number of authors have contributed to research on micro-credentials in higher education, with
a total number of publications that have had a significant impact in the form of citations. To
identify the authors with the highest number of citations, an Authors' Local Impact analysis was
performed using RStudio. The results of the analysis show that the three authors with the highest
number of citations were Jirgensons, M. and Kapenieks, J., each with 175 citations, followed by
Watson, S. with 131 citations. In addition, other authors with high citation numbers were Davis,
K., with 124, Mah, D., with 112, and Newby, T., with 107. Furthermore, Moodie, G., and
Wheelahan, L. each had 103, while Brown, M. had 102 and Olcott, D. had 98. Complete data on
the authors with the highest number of citations is presented in Figure 3.
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Sources that Published the Most Articles on Micro-Credentials

Based on the results of the analysis, a list of sources that published the most research articles on
micro-credentials in higher education was obtained. The analysis was carried out using RStudio
with the Bradford Law approach. TechTrends emerged as the most productive journal,
accounting for 10 publications. This was followed by Sustainability (8) and the ASEE Annual
Conference and Exposition (7). Other prominent sources included the International Journal of
Educational Management and Education Sciences, contributing six and five publications,
respectively. Furthermore, the International Review of Research in Open and Distributed
Learning, AERA Open, and Frontiers in Education were represented by seven, six and five
publications, respectively. Complete data on these core publication sources are shown in Table 1,
and visualised in Figure 4 based on the results of Bradford's Law analysis.

Table 1: The Most Productive Sources Based on the Number of Publications
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Figure 4: The most productive sources based on Bradford's Law
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Countries and Institutions that Were the Most Productive

Based on data obtained from the Scopus and Web of Science databases, the United States was

490

the most productive country in micro-credentials research. Australia ranked second, followed by

several other countries with notable publication output. Complete data on the most productive

countries in micro-credentials research is presented in Table 2.

Table 2: The Most Productive Countries

Rank Country N. Document
1 USA 136
2 Australia 40
3 United Kingdom 24
4 Canada 23
5 Ireland 18
6 Malaysia 18
7 Spain 18
8 China 17
9 Germany 17
10 Italy 14

The results of the analysis show that Purdue University was the most productive

organisation, with 19 publications related to micro-credentials. Icahn School of Medicine at

Mount Sinai, the Institute for the Future of Education and the University of Washington were in
second place with 15 publications, followed by Pennsylvania State University, with 14
publications. Other institutions showing high productivity in micro-credentials research included
Deakin University and the University of Pittsburgh, with 12 publications each, as well as Edith
Cowan University, Griffith University, and Stanford University, each with 10 publications. Full
data on the most productive organisations in micro-credentials research are presented in Table 3.

Table 3: The Most Productive Institutions

Rank Institutions

N. Document
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Mapping Science

Research Themes and Focuses in Micro-Credentials Studies

The topic trend mapping analysis was carried out with the help of Rstudio, with a minimum
frequency of word occurrence set at five times and the number of words per year at three words.
The results of the analysis showed that workforce development was one of the main trends. In
addition, the terms digital education and the concept of lifelong learning also displayed an
increasing trend. Other topics that developed in this study were employability, blockchain,
assessment, and e-learning. Full data on topic trends can be seen in Figure 5.
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Figure 5: Trend topics

Research Focus

Based on the findings of the co-occurrence analysis using VOSviewer, this study was categorised
into four clusters, which reflected the main direction and focus of the current research. The co-
occurrence map was generated using a minimum threshold of eight keyword occurrences,
resulting in 69 keywords out of a total of 2,407 being selected for analysis. The first cluster
focuses on micro-credentials, digital badges, higher education, educational technology, and
related topics such as credentials, employability, learning, and quality. The second cluster relates
to learning motivation, gamification, engagement, and learner-centred approaches, including
intrinsic motivation, performance, rewards, and personalised learning. The third cluster
emphasises educational innovation, e-learning, digital credentials, engineering education, and
professional development, with growing attention to students, teaching, and workforce
development. The fourth cluster stands alone with information literacy, indicating an emerging
but isolated focus in this domain. Complete data on co-occurrence analysis can be seen in Figure
6.
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Figure 6: Co-occurence analysis using VOSviewer

Opportunities and Novelties for Future Research

The opportunities for further research and the novelties identified in this study are based on
visualising density using VosViewer. Based on the results of density visualisation mapping, there
are several research areas that were still under-explored and have great potential for
development. Some research topics that have great opportunities for further study include:
blockchain, gamification, information literacy, personalised learning, curricula, educational
technology, and blended learning. The results of this analysis are visualised in Figure 7.
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Figure 7: Density visualisation analysis using VOSviewer
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Discussion

Based on the results of bibliometric analysis, research on micro-credentials in higher education
shows a significant upward trend. This increase reflects the growing attention of academics to
the role of micro-credentials in the transformation of higher education, digital certification, and
the recognition of professional skills. Overall, this trend confirms that micro-credentials research
is not only experiencing quantitative growth but is also increasingly diverse in its scope of topics.

Based on Scopus and Web of Science data, 1,680 authors contributed to 551 publications
on micro-credentials, with 87 of these documents authored individually. As shown in Figure 3,
the most cited authors have made key contributions to the field. Jirgensons and Kapenieks
contributed to research related to the validation of blockchain-based credentials. They
emphasised that the integration of blockchain in micro-credentials allows digital credentials to be
more secure, unalterable, and globally recognised (Jirgensons & Kapenieks, 2018). Another
explored the use of Open Digital Badges (ODBs), showing that their alignment with goal-setting
strategies can improve learning outcomes beyond simple credentialing (Cheng et al., 2018).
Additionally, existing evidence indicates that while digital badges have the potential to enhance
learner credibility, their effectiveness is contingent upon recognition by key external
stakeholders such as higher education institutions and employers (Davis & Singh, 2019).

In addition, several studies have highlighted the relationship between micro-credentials
and competency-based learning systems, where this approach encourages learning flexibility and
skills that are more in line with industry needs (Moodie & Wheelahan, 2020). They argue that
micro-credentials have an important role in higher education reform, especially in improving the
employability of graduates. In addition, those authors highlight the gap between higher education
and industry needs and how micro-credentials can be a solution to bridge academic skills and
practical work skills (Wheelahan & Moodie, 2024).

Regarding the sources that published the most research on micro-credentials in higher
education, TechTrends led with 10 articles on micro-credentials in higher education, followed by
Sustainability (8) and IRRODL (7). Also, the ASEE Annual Conference and Exposition had
seven publications. Other prominent sources included the International Journal of Educational
Management and Education Sciences, contributing six and five publications, respectively.
Furthermore, the International Review of Research in Open and Distributed Learning, AERA
Open, and Frontiers in Education were represented by seven, six and five publications,
respectively. These findings indicate that micro-credential research was concentrated in journals
and conferences focused on educational technology and innovation. As interest grows, more
specialised publication venues dedicated to micro-credentials may emerge.

The results of the bibliometric analysis show that the United States was the most
productive country, followed by Australia, the United Kingdom, and Canada. The high number
of publications from the United States indicated the country's dominance in the development of
micro-credentials as part of the higher education ecosystem. This confirmed that research
contributions from the United States had a broad academic influence, both in policy development
and in the adoption of digital credentialing systems in educational institutions (Olcott, 2022).
Australia, the United Kingdom, and Canada also demonstrated high productivity and citation
impact, indicating their strong academic relevance in this field (Desmarchelier & Cary, 2022;
Schultz, 2024; Sharma et al., 2024b). Interestingly, Malaysia was among the top six countries
with the highest number of publications, which indicated that countries in Asia, especially in
Southeast Asia, were starting to increase their contributions in this field (Cheng et al., 2024;
Kumar et al., 2022).
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Microcredentials have grown rapidly in the higher education ecosystem as a means of
digital recognition of the specific skills that students acquire. With their ability to provide more
flexible and rapid skills-based training, microcredentials enable students and the workforce to
obtain certifications that meet the demands of modern industry (Adnan Ali & Khan, 2023). The
application of blockchain technology in micro-credentials also strengthens transparency, validity,
and accessibility for students and employers (Alsobhi et al., 2023; Bigiotti et al., 2024). The
application of micro-credentials in online learning has become a major trend in higher education,
especially in supporting flexible learning methods that can be accessed anytime and anywhere.
Research shows that micro-credentials are often integrated into e-learning and MOOC platforms
(Griffiths et al., 2024; Pickard et al., 2018). In addition, other studies emphasise the importance
of learning system design to ensure validity and effectiveness in recognising student
competencies (Griffiths et al., 2024; Ward et al., 2023).

Furthermore, micro-credentials contribute significantly to the professional development
of educators, enabling continuous skill enhancement in teaching, assessment, and curriculum
adaptation (White, 2021). Career-focused micro-credential programmes have also gained traction
in improving students’ employability (Gregg et al., 2022), and motivating skill development
beyond traditional curricula (Pirkkalainen et al., 2023). Recent studies show that faculty with
prior MOOC experience display greater confidence and readiness for digital teaching,
emphasising the need for professional development that integrates both instructional design and
learner experience (Al-Mamari & Kumar, 2025). Furthermore, micro-credentials offer inclusive,
portable learning opportunities for marginalised groups such as refugees, promoting
empowerment and access to professional pathways (Read et al., 2024).

Gamification in micro-credentials is growing as a strategy to increase student
engagement in learning. By combining the principles of gamification and digital badges,
educational institutions can create more engaging and interactive learning experiences (Gish-
Lieberman et al., 2021; Gregg et al., 2022). In addition, research shows that micro-credentials are
becoming a form of competency recognition that is increasingly accepted by employers as proof
of student skills (Braxton, 2023; Miller & Jorre de St Jorre, 2022). With the adoption of digital
technology, the use of micro-credentials in academic environments is growing as part of a
competency certification system that is flexible and adaptable to industry needs. Educational
computing has become an integral part of the development of micro-credentials, especially in
supporting digital infrastructure for the issuance, validation, and storage of digital credentials.
Recent research shows that the implementation of digital technology in micro-credentials
requires a solid infrastructure and efficient metadata management (Chakravorty et al., 2023).

Areas that require further research and exploration include blockchain implementation,
gamification, information literacy, personalised learning, curricula integration, educational
technology, and blended learning. Blockchain has been recognised as a technology that can
improve transparency and security in the verification of digital credentials but its implementation
in micro-credentials systems is still in the early stages of exploration. Several studies show that a
blockchain can be a decentralised solution for issuing and verifying academic credentials,
reducing the risk of certificate forgery and increasing accessibility and trust in micro-credentials
(Alsobhi et al., 2023; Bigiotti et al., 2024). The blockchain-based approach also enables the
decentralisation of the university credential issuance and verification process through a
distributed trust model (Karavidas et al., 2023).

However, despite its great potential, the adoption of blockchain in the verification of
micro-credentials still faces challenges in terms of integration with the existing higher education
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system. Several studies have highlighted the need to develop technical standards for the issuance
of blockchain-based digital credentials, as well as to strengthen the regulatory framework to
ensure interoperability and widespread adoption at the global level (Reegu et al., 2023). Thus,
future research could focus on how blockchain can be effectively applied in micro-credentials
systems, including the development of smart contracts for the automation of credential
verification and analysis of its impact on the recognition of skills in the world of work and higher
education.

Gamification has been recognised as an innovative approach to enhance motivation and
engagement in learning. Although its application in micro-credentials remains limited, some
studies have shown positive impacts. For example, gamification has been found to increase
student engagement in earning digital credentials (Copenhaver, 2017), and badge systems have
been used to improve motivation and social recognition in digital learning environments (Sousa-
Vieira et al., 2022). Despite these promising findings, more research is needed to explore the
effective integration of gamification into the micro-credential ecosystem, including the influence
of specific game elements on credentialing outcomes.

Personalised learning is an approach that allows individuals to learn according to their
own pace, needs, and learning style (Shemshack & Spector, 2020). In the context of higher
education, micro-credentials have great potential to support the personalisation of learning.
Micro-credentials allow individuals to choose and complete learning modules that suit their
needs without having to follow a rigid traditional curriculum (Mah, 2016). While studies linking
personalised learning and micro-credentials remain limited, technological advancements offer
great potential. Al-driven adaptive systems, for instance, could recommend tailored credential
pathways based on learner data (Messaoud et al., 2022), and micro-credentials have been
proposed as tools for personalised professional development (Hunt et al., 2020). Future research
could further examine how Al and machine learning can improve micro-credential design,
evaluation, and support for experiential and adaptive learning in higher education.

Other underexplored but important themes include curricula and educational technology.
Recent studies have shown that micro-credentials can be integrated into both curricular and co-
curricular structures to enhance student engagement and skill recognition. For example, co-
curricular digital badging platforms have been found to motivate student learning outside of
traditional coursework through a blend of extrinsic and intrinsic incentives (Coleman, 2018). In
curricular contexts, micro-credentials have been successfully applied to incorporate specialised
technical content, such as renewable energy concepts in engineering education, demonstrating
their potential to align with industry needs and emerging academic fields (Shirvani et al., 2024).
Further supporting these developments, a recent publication underscores the strategic importance
of quality assurance in micro-credentialing systems. The guide emphasises rigorous standards,
structured assessments, and practical implementation strategies, positioning micro-credentials as
a forward-looking solution for aligning education with evolving workforce needs (Ferreira-
Meyers, 2025).

Although widely studied in e-learning, blended learning has received limited attention in
micro-credential research. Recent findings suggest that blended models enhance accessibility and
employability when used to deliver micro-credentials in higher education (Sharma et al., 2024a).
By combining online and offline instruction, this approach supports personalised learning while
maintaining structure. Students have also reported positive experiences with digital badges in
blended settings, particularly when leaderboards and feedback systems are employed (Zhou et
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al., 2019). These findings highlight the need for further research into how blended learning can
optimise micro-credential delivery, improve engagement, and support workforce readiness.

Conclusion and Recommendations

The findings of this research show that since 2014, research on micro-credentials has continued
to increase, with significant growth in recent years. These findings indicate that micro-
credentials have become an important aspect of higher education, especially in supporting digital
learning, skills recognition, and workforce readiness. Some international journals that were used
as the main reference in this study include the TechTrends, Sustainability, International Review
of Research in Open and Distributed Learning. Based on the results of the bibliometric analysis,
several topics that are still rarely studied in micro-credentials research are the use of blockchain
technology in digital credentials, the adoption of gamification to enhance engagement, and the
role of information literacy in supporting micro-credential. These topics could be research
opportunities in the future to deepen understanding of the impact of micro-credentials in higher
education.

As a recommendation for further research, the use of various academic databases could
provide a broader and deeper understanding of the development of this study. In addition,
research that explores the influence of micro-credentials on the readiness of prospective workers,
the impact on increasing employability, and more inclusive implementation strategies in various
higher education institutions should contribute more significantly to the understanding and
development of policies in this field. Thus, the results of this study could be a basis for
academics, education practitioners, and policy makers in developing a more integrated and
sustainable micro-credentials system in the higher education ecosystem.
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