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 Mikro-kredensial telah menjadi inovasi penting dalam pendidikan tinggi 
seiring meningkatnya kebutuhan terhadap sistem pembelajaran yang 
fleksibel, berbasis kompetensi, dan berorientasi industri. Transformasi 
digital, disrupsi dunia kerja, dan kebutuhan pembelajaran sepanjang hayat 
telah meningkatkan perhatian akademik terhadap mikro-kredensial 
sebagai jalur alternatif untuk pengembangan keterampilan dan 
peningkatan employability. Penelitian ini bertujuan memetakan tren 
publikasi, struktur intelektual, tema dominan, dan arah penelitian masa 
depan terkait mikro-kredensial dalam pendidikan tinggi. Penelitian 
menggunakan pendekatan bibliometrik dengan data publikasi terindeks 
Scopus yang dianalisis melalui science mapping, co-occurrence analysis, 
Hukum Bradford, dan teknik visualisasi jaringan. Analisis dilakukan 
terhadap 341 publikasi yang diperoleh dari basis data terindeks Scopus, 
sehingga memberikan gambaran yang komprehensif mengenai struktur 
intelektual dan perkembangan penelitian mikro-kredensial. Hasil 
penelitian menunjukkan bahwa riset mengenai mikro-kredensial 
mengalami tingkat pertumbuhan publikasi tahunan sebesar 16,1%, 
terutama pada tema digital credentials, employability, lifelong learning, 
workforce development, online learning, dan educational technology. 
Amerika Serikat menjadi negara paling produktif, sementara jurnal dan 
universitas berbasis teknologi mendominasi lanskap publikasi. Analisis 
juga mengidentifikasi tema-tema baru seperti integrasi blockchain, 
personalized learning, quality assurance, dan artificial intelligence sebagai 
arah penelitian potensial di masa depan. Secara keseluruhan, temuan ini 
menunjukkan bahwa mikro-kredensial telah berkembang menjadi bidang 
kajian interdisipliner yang tumbuh pesat dan memiliki peran strategis 
dalam transformasi pendidikan tinggi, ekosistem pembelajaran digital, dan 
adaptabilitas tenaga kerja. 
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 Micro-credentials have become an important innovation in higher education 
due to growing demands for flexible, competency-based, and industry-
oriented learning systems. Digital transformation, workforce disruption, and 
lifelong learning needs have increased scholarly attention toward micro-
credentials as alternative pathways for skills development and employability 
enhancement. This study aims to map publication trends, intellectual 
structures, dominant themes, and emerging research directions related to 
micro-credentials in higher education. A bibliometric approach was 
employed using Scopus-indexed publications analyzed through science 
mapping, co-occurrence analysis, Bradford’s Law, and network visualization 
techniques. The analysis was based on 341 Scopus-indexed publications 
retrieved from the database, providing a comprehensive overview of the 
intellectual structure and development of micro-credentials research. The 
findings show that research on micro-credentials has grown at an annual 
rate of 16.1%, particularly in themes related to digital credentials, 
employability, lifelong learning, workforce development, online learning, and 
educational technology. The United States emerged as the most productive 
country, while technology-oriented journals and universities dominated the 
publication landscape. The analysis also identified emerging topics such as 
blockchain integration, personalized learning, quality assurance, and 
artificial intelligence as promising directions for future research. Overall, the 
study demonstrates that micro-credentials have evolved into a rapidly 
growing interdisciplinary field that plays an increasingly strategic role in 
higher education transformation, digital learning ecosystems, and workforce 
adaptability. 
. 

 
A. INTRODUCTION 

The rapid transformation of higher education in the digital era has intensified 
global attention toward flexible, competency-based, and industry-oriented learning 
systems. Traditional degree structures are increasingly criticized for limited 
responsiveness to changing labor market demands, technological disruption, and the 
growing need for continuous reskilling and upskilling. In this context, micro-credentials 
have emerged as alternative educational mechanisms designed to provide short, 
modular, and competency-validated learning experiences supporting lifelong learning 
and workforce adaptability [1]. The increasing relevance of micro-credentials is closely 
associated with digital transformation, online learning ecosystems, and demand for 
flexible educational pathways capable of reducing the gap between higher education 
and employment sectors. Brown et al. argued that micro-credentials represent a new 
credential ecology emphasizing modularity, stackability, and learner-centered 
flexibility within lifelong learning systems (Brown et al. 2021). Carțiș et al. (2023) also 
explained that micro-credentials have become increasingly important because they 
support personalized competency development and rapid adaptation to labor market 
transformation. 

The growing adoption of micro-credentials reflects broader structural changes in 
higher education institutions worldwide. Universities increasingly integrate digital 
credentials, short courses, professional certifications, and competency-based modules 
into formal educational systems to improve graduate employability and strengthen 
collaboration with industry stakeholders. Recent findings indicate that micro-
credentials are widely perceived as mechanisms capable of supporting workforce 
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readiness, professional development, and lifelong learning (Rullyana, Siregar, and 
Kustandi 2025). This trend intensified after the COVID-19 pandemic, which accelerated 
online learning expansion and highlighted the importance of flexible and accessible 
educational models. Pirkkalainen et al. (2023) emphasized that micro-credentials 
empower learners through targeted skill acquisition aligned with evolving occupational 
demands while supporting institutional innovation within higher education. Yılık also 
argued that micro-credentials provide strategic value by connecting higher education 
systems with dynamic labor market expectations and rapidly changing skill ecosystems 
(Wheelahan and Moodie 2022). 

Another important dimension underlying the rise of micro-credentials concerns 
technological innovation and digital credential ecosystems. The integration of 
blockchain, artificial intelligence, learning management systems, and digital badges 
increasingly shapes discussions on micro-credential implementation (Rullyana, Siregar, 
and Kustandi 2025). Digital badges and blockchain-based verification systems are 
frequently promoted as mechanisms capable of improving transparency, 
interoperability, portability, and trust in digital credentials. Rustemi et al. highlighted 
that the combination of blockchain and artificial intelligence may strengthen credential 
security and automated verification processes in higher education ecosystems (Rustemi 
et al. 2024). Cuya and Palaoag (2024) also argued that blockchain technology offers 
substantial potential for advancing academic credential verification by reducing fraud 
risks and enabling decentralized credential management systems. These technological 
developments indicate that micro-credentials are no longer viewed solely as 
pedagogical innovations but also as digital infrastructures supporting new forms of 
credential governance and educational transformation. 

The literature also demonstrates that employability and workforce development 
constitute central rationales behind micro-credential implementation. Numerous 
studies emphasize that micro-credentials support the development of specific technical 
and soft skills aligned with industry expectations, thereby improving graduate 
competitiveness in increasingly volatile labor markets (Rullyana, Siregar, and Kustandi 
2025). Thi Ngoc Ha et al. (2024) found that employers increasingly value micro-
credentials because they provide targeted evidence of competencies and practical skills 
compared with traditional academic transcripts. Li and Ironsi (2024) also demonstrated 
that micro-credential learning environments contribute significantly to the 
development of twenty-first-century skills, including communication, critical thinking, 
teamwork, and problem-solving abilities. The increasing focus on employability, skills 
gaps, and lifelong learning suggests that micro-credentials are becoming strategic tools 
for enhancing workforce adaptability and supporting continuous professional 
development in digital economies. 

Despite growing scholarly attention toward micro-credentials, the literature still 
reveals substantial conceptual, methodological, and policy-related fragmentation. 
Existing studies frequently emphasize definitions, implementation models, 
technological integration, or employability outcomes independently, while 
comprehensive understanding of the intellectual structure and thematic evolution of 
the field remains limited. Several publications highlighted that micro-credential 
frameworks vary considerably across countries and institutions, resulting in 
inconsistent definitions, fragmented quality assurance systems, and uneven employer 
recognition (Rullyana, Siregar, and Kustandi 2025). Fisher and Leder (2022) explained 
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that New Zealand has developed relatively advanced operational frameworks for micro-
credentials through formal recognition mechanisms and integration into vocational 
education systems. Other countries still face significant challenges concerning 
standardization, transferability, and governance. Keoy et al. (2024) emphasized that 
unclear implementation standards, institutional readiness, and insufficient policy 
frameworks remain major barriers to effective micro-credential adoption in higher 
education institutions. 

Another important issue concerns uneven development of research themes 
within the field. Existing studies predominantly focus on employability, digital badges, 
online learning, and workforce development, while emerging topics such as blockchain 
interoperability, quality assurance systems, personalized learning, institutional 
governance, artificial intelligence integration, and learner-centered assessment remain 
relatively underexplored (Rullyana, Siregar, and Kustandi 2025). Reed (2023) argued 
that evidence-based assessment and learner-centered credentialing models are still 
insufficiently integrated into current micro-credential systems despite their importance 
for transparency and inclusivity. Varadarajan, Koh, and Daniel (2023) also emphasized 
the need for stronger stakeholder collaboration involving learners, higher education 
institutions, employers, and governments to support sustainable micro-credential 
ecosystems. These findings indicate that the field continues to evolve without a fully 
consolidated theoretical and conceptual structure. 

Methodologically, previous studies largely relied on systematic literature 
reviews, conceptual discussions, policy analyses, and case studies focusing on specific 
institutional or regional contexts. While these studies provide important insights into 
micro-credential implementation and policy development, relatively few studies 
comprehensively map the intellectual structure, thematic evolution, collaboration 
networks, and emerging research trends using bibliometric approaches. Existing 
bibliometric studies also remain limited in scope and often focus on narrow datasets or 
specific educational contexts (Rullyana, Siregar, and Kustandi 2025). Rullyana, Siregar, 
and Kustandi (2025) conducted a bibliometric analysis using Scopus and Web of Science 
databases, identifying publication growth and major thematic trends related to micro-
credentials. However, the rapid expansion of publications after 2023 indicates the need 
for updated and more comprehensive bibliometric mapping capable of capturing recent 
developments, intellectual structures, and emerging thematic directions within the 
field. Limited studies also integrate bibliometric mapping with deeper thematic 
interpretation explaining how micro-credentials evolve conceptually across higher 
education, workforce development, and digital transformation discourses. 

This study addresses these research gaps by conducting a comprehensive 
bibliometric analysis of micro-credentials research in higher education using Scopus-
indexed publications. Unlike previous studies focusing primarily on conceptual reviews 
or limited bibliometric scopes, this study systematically maps publication trends, 
productive authors, influential sources, institutional contributions, country 
collaboration patterns, thematic evolution, and keyword networks within the field. The 
study also identifies emerging research opportunities and underexplored themes related 
to blockchain integration, digital credential ecosystems, personalized learning, quality 
assurance, employability, and lifelong learning. Through science mapping and network 
visualization approaches, this research provides a more comprehensive understanding 
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of the intellectual structure and future directions of micro-credentials research in 
higher education. 

The significance of this study lies in its contribution to theoretical and practical 
development of micro-credential ecosystems. Theoretically, this study enriches 
understanding of how micro-credentials evolve as interdisciplinary educational 
phenomena intersecting higher education transformation, educational technology, 
digital governance, workforce development, and lifelong learning. Practically, the 
findings provide insights for higher education institutions, policymakers, employers, 
and technology developers regarding dominant research trends, emerging innovations, 
and critical challenges affecting micro-credential implementation. The study also 
contributes to the growing global discourse on flexible learning systems and digital 
credential transformation by highlighting the importance of governance frameworks, 
technological infrastructure, employability alignment, and learner-centered 
educational strategies in shaping sustainable micro-credential ecosystems for future 
higher education systems. Furthermore, the findings contribute to knowledge on 
learning design and Islamic education by demonstrating how micro-credentials can 
support flexible, competency-based, and lifelong learning models that may be adapted 
within Islamic higher education institutions to enhance graduate employability, digital 
learning innovation, and continuous professional development. 

 
 

A. METHOD  
This study employed a bibliometric analysis approach to systematically map 

and visualize the development of research on micro-credentials in higher education. 
Bibliometric analysis is widely recognized as an effective quantitative method for 
identifying publication trends, research productivity, citation structures, collaboration 
patterns, and thematic evolution within a specific scientific field (Rullyana, Siregar, and 
Kustandi 2025). The approach is also useful for revealing intellectual structures, 
dominant themes, and emerging research directions through the analysis of keywords, 
authors, institutions, citations, and countries (Donthu et al. 2021). The use of 
bibliometric analysis in this study was motivated by the rapid growth of micro-
credential research and the need to comprehensively understand its conceptual 
development, institutional contributions, and future research opportunities within 
higher education ecosystems. 
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Figure 1. The PRISMA Flow Chart adapted from Rullyana, Siregar, and 
Kustandi (2025) 

 
The bibliographic data were retrieved from the Scopus database in March 2026 

using the following Boolean search string: (“micro-credentials” OR microcredentials OR 
“digital credentials” OR “alternative credentials”) AND (“higher education” OR “tertiary 
education” OR “postsecondary education” OR universities). The search was conducted 
through article titles, abstracts, and keywords to ensure the relevance of the retrieved 
publications to the research topic. Scopus was selected because it is one of the largest 
and most comprehensive international indexing databases, covering high-quality peer-
reviewed journals, conference proceedings, and multidisciplinary scholarly 
publications. Previous bibliometric studies frequently utilized Scopus because of its 
broad coverage, standardized metadata structure, reliable citation tracking system, and 
compatibility with bibliometric software such as VOSviewer and Biblioshiny. These 
features make Scopus particularly suitable for science mapping and bibliometric 
network visualization studies. 

The data collection and selection procedures followed the PRISMA framework 
proposed by (Page et al. 2021) to ensure transparency and methodological rigor during 
the identification, screening, and inclusion processes. As presented in Figure 1, the 
initial search identified 465 publications from the Scopus database. No duplicate 
records were found during the identification stage. During the screening process, 20 
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records were excluded because they were not categorized as journal articles or 
conference proceedings. Four additional documents were excluded because they were 
still in press or not published in English. As a result, 341 publications were included in 
the final bibliometric analysis. The inclusion of journal articles and conference 
proceedings was intended to maintain academic rigor while capturing recent 
innovations and emerging discussions related to micro-credentials in higher education. 

The selected bibliographic data were exported in CSV format and analyzed using 
VOSviewer and Biblioshiny in RStudio. VOSviewer was employed to construct and 
visualize bibliometric networks involving authors, keywords, institutions, citations, and 
countries through VOS mapping techniques. The software was selected because of its 
capability to process large bibliometric datasets, generate visual network mapping, 
perform text mining, and identify relationships among scientific entities efficiently. 
Biblioshiny was utilized to support descriptive bibliometric analysis and publication 
performance evaluation. The analysis consisted of two main approaches: performance 
analysis and science mapping (Donthu et al. 2021). Performance analysis was conducted 
to identify publication productivity, influential journals, highly cited documents, 
leading authors, institutional contributions, and country productivity. Science mapping 
was applied through co-authorship, co-occurrence, citation, and thematic network 
analyses to examine conceptual structures, research collaborations, dominant themes, 
and emerging research directions in micro-credentials research within higher 
education. 

 
 

C. RESULT AND DISCUSSION  
Main Information 

The main information in Figure 2 indicates that research on micro-credentials in 
higher education has experienced substantial development during the 2003–2026 
period. A total of 341 documents were published across 225 different sources, reflecting 
the growing academic attention and interdisciplinary expansion of this topic. The 
annual growth rate of 16.1% demonstrates a consistently increasing publication trend, 
suggesting that micro-credentials have become an emerging and rapidly evolving issue 
within higher education research. The dataset involved 1,070 authors, indicating broad 
scholarly participation and expanding research collaboration networks. However, only 
47 publications were produced by single authors, implying that this field is largely 
dominated by collaborative research practices. This is further supported by the average 
of 3.5 co-authors per document and an international co-authorship rate of 18.18%, 
showing that research collaboration across institutions and countries has become 
increasingly important in studying micro-credentials. In addition, the presence of 1,017 
author keywords reflects a highly diverse conceptual landscape, suggesting that micro-
credential research intersects with various themes such as digital learning, 
employability, lifelong learning, educational technology, competency-based education, 
and workforce development. The database also contains 10,740 references, indicating a 
strong theoretical and empirical foundation within the literature. Meanwhile, the 
average document age of 2.95 years confirms that the field is relatively new and rapidly 
developing, while the average citation per document of 10.54 suggests that publications 
in this area have gained considerable academic visibility and scholarly impact. 
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Figure 2. Main Information on Micro-Credentials in Higher Education 

Source: Biblioshiny (2026) 
 
Document by Years 

Figure 3 presents the annual scientific production related to micro-credentials in 
higher education during the 2003–2026 period. The publication trend shows that 
research on micro-credentials remained relatively limited and stagnant between 2003 
and 2014, indicating that the topic had not yet become a major focus within higher 
education research. A gradual increase began to emerge after 2015 and became more 
significant after 2020, reflecting the growing importance of flexible learning pathways, 
digital transformation, lifelong learning, employability, and competency-based 
education in higher education institutions. The most substantial growth occurred 
between 2023 and 2025, where publication output increased sharply and reached its 
peak in 2025, demonstrating that micro-credentials have evolved into a rapidly 
expanding and globally relevant research area. This growth also reflects increasing 
academic and institutional interest in digital badges, alternative credentials, industry 
collaboration, and workforce reskilling. Meanwhile, the decline observed in 2026 should 
be interpreted cautiously because the data collection process was conducted in March 
2026, meaning that publications for the year had not yet been fully indexed in the 
Scopus database. 
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Figure 3. The Annual Scientific Production in the field of Micro-Credentials in Higher 
Education 

Source: Biblioshiny (2026) 
 
 
Most Relevant Sources in Micro-Credentials Research 

Table 1 presents the most relevant publication sources in research related 
to micro-credentials in higher education. The findings indicate that Lecture Notes 
in Networks and Systems emerged as the most productive source with 11 
publications, followed by CEUR Workshop Proceedings with 7 publications and the 
International Journal of Information and Learning Technology with 6 publications. 
The dominance of conference proceedings and technology-oriented publication 
outlets demonstrates that micro-credential research is strongly associated with 
digital learning innovation, educational technology, online certification systems, 
and competency-based education. In addition, journals such as Distance Education 
and Journal of Learning for Development highlight the growing relevance of flexible 
learning pathways, lifelong learning, and open education in discussions 
surrounding micro-credentials. The presence of IEEE, ACM, and engineering 
education conference proceedings further indicates that the field is 
interdisciplinary and highly connected to technological advancement, digital 
platforms, and workforce-oriented educational transformation. Overall, the 
distribution of publication sources suggests that micro-credentials research is 
evolving through the intersection of higher education, digital technology, 
professional development, and alternative learning ecosystems. 

 
Table 1. Most Relevant Sources in Micro-Credentials Research 

No Sources 
Number of 

Articles 
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1 Lecture Notes in Networks and Systems 11 

2 CEUR Workshop Proceedings 7 

3 International Journal of Information and Learning Technology 6 

4 Distance Education 5 

5 IEEE Global Engineering Education Conference (EDUCON) 5 

6 Journal of Learning for Development 5 

7 Proceedings – Frontiers in Education Conference (FIE) 5 

8 ACM International Conference Proceeding Series 4 

9 
ASEE Annual Conference and Exposition, Conference 
Proceedings 

4 

10 Communications in Computer and Information Science 4 

 
Figure 4 presents the distribution of publication sources based on Bradford’s Law 

in the field of micro-credentials in higher education. The findings indicate that the 
literature is concentrated within a relatively small group of highly productive core 
sources, followed by a larger number of moderately and less productive publication 
outlets. The core zone consists of 27 highly influential sources that contribute the 
largest share of publications, while Zone 2 and Zone 3 contain 85 and 113 sources, 
respectively, reflecting the wider dispersion of research across multidisciplinary 
journals and conference proceedings. The Bradford multiplier value (k = 2.24) 
demonstrates a substantial expansion pattern of publication sources across zones, while 
the high coefficient of determination (R² = 0.9188) confirms a strong fit between the 
observed distribution and Bradford’s theoretical model. In addition, the significant KS 
p-value (0.000787) indicates that the dataset follows the Bradford distribution pattern 
effectively. These results suggest that research on micro-credentials remains 
concentrated within several dominant educational technology and digital learning 
outlets, although the field has increasingly expanded into broader areas such as lifelong 
learning, competency-based education, workforce development, and professional 
training within higher education. 
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Figure 4. Bradford’s Law in the field of micro-credentials in higher education  

Source: Biblioshiny (2026) 
 
 
The Most Productive Authors 
Figure 5 illustrates the most productive authors in the field of micro-credentials in 
higher education based on the number of published documents. The findings show that 
Pirkkalainen H and Reed A emerged as the most productive authors, each contributing 
four publications to the field. Several other authors, including Abramovich S, Brown M, 
Cheng Z, Isawasan P, Ismail IA, Keoy KH, Kiiskilä P, and Kloos CD, each contributed 
three publications. The relatively balanced distribution of publications among authors 
indicates that research on micro-credentials is still developing and has not yet been 
dominated by a single leading scholar or research group. In addition, the diversity of 
productive authors reflects the interdisciplinary nature of micro-credential research, 
which involves scholars from educational technology, online learning, digital credential 
systems, lifelong learning, workforce development, and higher education policy. These 
findings also suggest that the field continues to expand globally through collaborative 
and cross-disciplinary research contributions. 
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Figure 5.  Most Productive Authors in the field of micro-credentials in higher 

education  
Source: Biblioshiny (2026) 

 
 
Authors with Most Citation 
Figure 6 presents the most locally cited authors in the field of micro-credentials in 
higher education. The findings indicate that McGreal R is the most influential author 
with 84 local citations, followed by Olcott D Jr with 79 citations, while Moodie G and 
Wheelahan L each received 78 local citations. Other highly influential authors include 
Brown M with 73 citations and Pirkkalainen H with 57 citations. The high number of 
local citations demonstrates that these authors play a central role in shaping the 
intellectual foundation and conceptual development of micro-credential research. Their 
works are frequently referenced within the same research domain, indicating strong 
scholarly influence on discussions related to digital credentials, lifelong learning, 
competency-based education, employability, and higher education transformation. In 
addition, the presence of several frequently cited authors suggests that the field has 
begun to develop a more consolidated theoretical and conceptual structure, particularly 
regarding flexible learning ecosystems, alternative credential systems, and digital 
learning innovation in higher education 
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Figure 6. The Most Locally Cited Authors in the field of micro-credentials in higher 

education  
Source: Biblioshiny (2026) 

 
 
Most Productive Countries 

Figure 7 presents the country production over time in research related to micro-
credentials in higher education. The findings show that the United States emerged as 
the most productive country, demonstrating a substantial increase in publication 
output particularly after 2020 and reaching the highest number of publications by 2026. 
This dominance indicates that the United States plays a central role in shaping the 
development of micro-credential research, especially in areas related to digital learning 
innovation, workforce development, employability, and alternative credential 
ecosystems. Australia and Malaysia also demonstrated significant publication growth, 
particularly between 2021 and 2026, reflecting increasing institutional and 
governmental interest in flexible learning pathways and competency-based education 
within higher education systems. Meanwhile, Canada, Indonesia, and Spain showed 
moderate but steadily increasing research productivity, indicating the expanding global 
adoption of micro-credentials across different educational and policy contexts. Overall, 
the figure demonstrates that research on micro-credentials has evolved into an 
internationally growing field, with developed countries leading publication productivity 
while emerging economies increasingly contribute to the global research landscape. 
 

 



1112 
 

 
Figure 7. The Country Production Over Time In Research Related To Micro-

Credentials In Higher Education 
Source: Biblioshiny (2026) 

 
 
Most Productive Universities 

Table 2 presents the most relevant universities contributing to research on 
micro-credentials in higher education. The findings indicate that UCSI University 
emerged as the most productive institution with 8 publications, followed by Universiti 
Teknologi MARA with 7 publications and Purdue University with 6 publications. Several 
other institutions, including Ajman University, Edith Cowan University, Medical 
University of South Carolina, Norwegian University of Science and Technology, and the 
University of Calgary, each contributed 5 publications. The presence of universities from 
Malaysia, the United States, Australia, Canada, Norway, the United Arab Emirates, and 
Indonesia demonstrates that research on micro-credentials has developed into a 
globally collaborative and internationally distributed field. The dominance of 
technologically oriented and innovation-driven universities also reflects the strong 
connection between micro-credentials, digital learning ecosystems, workforce 
development, lifelong learning, and higher education transformation. In addition, the 
inclusion of Bina Nusantara University among the most productive institutions 
indicates that developing countries, particularly in Southeast Asia, are increasingly 
engaging in research and implementation of micro-credential systems within higher 
education contexts. 
 
Table 2. Most Relevant Universities in Micro-Credentials Research 

No University 
Number of 

Articles 

1 UCSI University 8 
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2 Universiti Teknologi MARA 7 

3 Purdue University 6 

4 Ajman University 5 

5 Edith Cowan University 5 

6 Medical University of South Carolina 5 

7 Norwegian University of Science and Technology 5 

8 University of Calgary 5 

9 Bina Nusantara University 4 

10 McMaster University 4 

 
Research Mapping and Network Analysis 
Trend Topics in Micro-Credentials Research 

Figure 8 illustrates the evolution of research topics in micro-credentials within 
higher education from 2017 to 2025. The findings indicate that early discussions were 
initially dominated by themes such as open badges, digital badges, learning management 
systems, and assessment, reflecting the technological foundations of digital credential 
ecosystems and online learning environments. Over time, the research focus shifted 
toward broader themes including alternative credentials, digital credentials, 
microcredentials, and e-learning, particularly between 2021 and 2023, suggesting 
increasing scholarly attention to flexible certification systems, competency-based 
education, and digital learning pathways. In the most recent period, micro-credentials, 
micro-credential, and higher education emerged as the most dominant and highly 
frequent topics, indicating that the field has entered a more mature and specialized 
stage of development. Additionally, emerging themes such as personnel training, 
education computing, and curricula demonstrate that micro-credentials are increasingly 
associated with workforce development, curriculum innovation, employability, and 
digital transformation in higher education institutions. 
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Figure 8. The Evolution Of Research Topics In Research Related To Micro-Credentials 

In Higher Education 
Source: Biblioshiny (2026) 

 
 
 

Research Focus in Micro-Credentials Studies 
Figure 9 presents the network visualization of research focus in the field of 

micro-credentials in higher education based on keyword co-occurrence analysis using 
VOSviewer. The visualization shows that micro-credentials, higher education, and 
micro-credential occupy the central positions within the network, indicating that these 
concepts serve as the core foundation of the research landscape. The strong 
interconnections among keywords demonstrate that micro-credential research has 
developed into an interdisciplinary field integrating educational technology, digital 
learning, competency-based education, workforce development, and lifelong learning. 
Several major thematic clusters can be identified from the network structure. One 
cluster emphasizes educational transformation and curriculum innovation through 
keywords such as curricula, engineering education, education computing, MOOCs, 
computer aided instruction, and digital transformation, reflecting the integration of 
micro-credentials into modern digital learning systems and pedagogical practices. 
Another prominent cluster focuses on employability and professional development, 
represented by terms such as lifelong learning, employment, workforce development, 
skills gaps, upskilling, and industry 4.0, indicating that micro-credentials are 
increasingly positioned as strategic tools for workforce preparation and continuous 
professional learning. 
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Figure 9. Co-occurence analysis using VOSviewer 

 
In addition, the visualization reveals a strong technology-oriented cluster 

represented by keywords such as digital credentials, blockchain, learning management 
system, open badges, and digital badges, highlighting growing scholarly interest in 
secure, flexible, and technology-driven credential ecosystems. The network also 
demonstrates the emergence of learner-centered themes including students, 
professional development, online learning, distance learning, and soft skills, suggesting 
that recent studies increasingly focus on learner flexibility, competency acquisition, and 
personalized learning pathways within higher education. Overall, the network structure 
indicates that micro-credentials have evolved beyond alternative certification systems 
and are now considered important components of higher education transformation, 
digital learning ecosystems, employability enhancement, and lifelong learning 
strategies. 
 
Opportunities and Novelties for Future Research 

Figure 10 presents the density visualization of keyword co-occurrence in micro-
credentials research within higher education, highlighting the most intensively studied 
and emerging research areas. The brightest and most concentrated regions are centered 
around the keywords micro-credentials, higher education, students, lifelong learning, 
and digital badges, indicating that existing studies have primarily focused on flexible 
learning pathways, competency-based education, learner development, and digital 
credential systems. Meanwhile, several peripheral and less dense topics such as 
blockchain, smart contract, industry 4.0, quality assurance, skills gaps, upskilling, 
experiential learning, and workforce development suggest important opportunities for 
future research. These themes remain relatively underexplored despite their growing 
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relevance to digital transformation and labor market adaptation in higher education. In 
particular, the integration of blockchain technology and smart contracts into micro-
credential ecosystems offers substantial novelty for future studies related to credential 
security, verification systems, and decentralized certification models. Similarly, themes 
associated with workforce readiness, employability, and industry-oriented learning 
pathways indicate the need for more empirical studies examining the effectiveness of 
micro-credentials in improving career outcomes and reducing skills mismatches. The 
visualization also demonstrates limited attention to issues such as quality assurance 
frameworks, policy governance, ethical implications, learner motivation, and 
institutional readiness, indicating significant research gaps that can contribute to the 
future advancement of micro-credential systems in higher education. Overall, the 
density analysis suggests that future research should move beyond descriptive 
discussions toward more integrative, technology-driven, policy-oriented, and impact-
based investigations to strengthen the theoretical and practical development of micro-
credentials within global higher education systems. 

 

 
 

Figure 10: Density visualisation analysis using VOSviewer 
Discussion 

Research on micro-credentials in higher education is predominantly centered on 
the transformation of conventional higher education systems toward more flexible, 
competency-oriented, and digitally mediated learning ecosystems. Across the literature, 
micro-credentials are consistently positioned as alternative credentialing mechanisms 
capable of addressing limitations of traditional degree structures, particularly in 
responding to rapidly evolving labor market demands and technological disruption. 
Moodie and Wheelahan (2021) emphasized that micro-credentials reflect the 
fragmentation of knowledge into smaller competency units that can be accumulated 
and stacked over time, enabling learners to pursue more personalized and employment-
oriented educational pathways. Similarly, Palmieri, Cukierman, and Vendrell Vidal 
(2024) argued that micro-credentials represent a significant shift in credential ecology 
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by emphasizing demonstrable skills and lifelong competency development rather than 
solely academic duration or institutional prestige. The recurrence of keywords such as 
higher education, students, curricula, skills, professional development, and lifelong 
learning further demonstrates that the literature strongly associates micro-credentials 
with educational adaptability, learner mobility, and continuous professional reskilling. 

A substantial portion of the literature also concentrates on employability and 
workforce alignment as the principal rationale for micro-credential implementation. 
Several studies highlight that higher education institutions increasingly adopt micro-
credentials to reduce the mismatch between graduate competencies and industrial 
expectations. Ngoc and Kunio (2025) and Ngoc Ha, Van Dyke, and Spittle (2025) found 
that employers value micro-credentials primarily because they provide evidence of 
specific competencies and practical skills directly relevant to workplace needs. Likewise, 
Bruguera et al. (2025) emphasized that micro-credentials are increasingly integrated 
into professional development frameworks to support workforce flexibility and 
employability in rapidly changing economic sectors. Other studies discuss how micro-
credentials support labor market competitiveness through targeted certifications in 
communication skills, leadership, digital literacy, data analytics, and technical 
competencies. Pirkkalainen et al. (2023) further argued that modular learning pathways 
enabled by micro-credentials facilitate faster adaptation to industrial transformation 
and emerging occupational demands. These findings indicate that employability has 
become one of the strongest conceptual drivers shaping the global expansion of micro-
credential systems. 

Another dominant theme emerging from the literature concerns the integration 
of micro-credentials with digital learning technologies and online educational 
infrastructures. The studies demonstrate strong connections between micro-credentials 
and online learning environments such as MOOCs, learning management systems, e-
learning platforms, and digital portfolio systems. Maina et al. (2022) explained that 
micro-credentials are closely linked to the expansion of open and flexible digital 
learning ecosystems, where learners increasingly seek short, stackable, and personalized 
educational experiences. Similarly, Chakraborty et al. (2021) emphasized the role of 
educational computing and metadata systems in enabling scalable digital credential 
infrastructures capable of supporting automated verification and competency tracking. 
The repeated appearance of keywords such as digital badges, open badges, digital 
credentials, education computing, and online learning confirms that technological 
innovation constitutes a foundational dimension of the micro-credential ecosystem. 
Moreover, several publications stress that integrating digital credential systems into 
higher education institutions requires significant institutional readiness, 
interoperability standards, and robust technological infrastructures to ensure long-term 
sustainability and recognition. 

The literature further demonstrates increasing scholarly attention toward 
blockchain technology and decentralized credential verification systems. Multiple 
studies discuss blockchain as an emerging technological solution capable of enhancing 
transparency, portability, and trust in digital credential ecosystems. Alsobhi et al. (2023) 
argued that blockchain-based credentials can reduce fraud risks and strengthen 
verification efficiency by enabling immutable and decentralized record systems. Baratto 
et al. (2024) similarly highlighted the potential of blockchain technology to improve 
interoperability among educational institutions and employers through secure 
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credential-sharing mechanisms. However, despite growing theoretical enthusiasm 
surrounding blockchain integration, empirical implementation studies remain 
relatively limited. Many publications still focus on conceptual frameworks, 
technological proposals, or pilot initiatives rather than large-scale institutional 
applications. Karavidas et al. (2023) noted that issues related to governance, scalability, 
interoperability standards, and legal regulation continue to hinder broader adoption of 
blockchain-based credential ecosystems within higher education. 

The literature also demonstrates strong interest in lifelong learning and learner-
centered educational models. Numerous studies position micro-credentials as 
instruments for enabling continuous learning across different stages of professional and 
personal development. Wheelahan and Moodie (2021) emphasized that micro-
credentials support lifelong learning by allowing individuals to continuously update 
competencies in response to changing technological and occupational conditions. This 
perspective is reinforced by recurring themes such as upskilling, reskilling, workforce 
development, personalized learning, and professional development. Several studies 
additionally highlight the inclusivity potential of micro-credentials, particularly for 
non-traditional learners, working adults, refugees, and individuals seeking alternative 
educational pathways outside formal degree systems. Fatmawati et al. (2024) found that 
flexible digital credential systems may improve educational accessibility for 
marginalized learner groups by reducing barriers related to cost, location, and rigid 
academic structures. These findings indicate that micro-credentials are increasingly 
associated with educational democratization and flexible access to higher education 
opportunities. 

Pedagogical innovation also emerges as an important but comparatively less 
mature theme within the literature. Several studies examine the relationship between 
micro-credentials and learner engagement through gamification, digital badges, 
competency-based assessment, and blended learning strategies. (Moore 2022) reported 
that badge-based micro-credential systems positively influence learner motivation and 
participation by creating visible and incremental achievement structures. Gregg et al. 
(2022) similarly demonstrated that gamified learning environments integrated with 
digital credentials can enhance student engagement and extracurricular skill 
development. Nevertheless, research examining the long-term pedagogical 
effectiveness of micro-credentials remains limited. Most studies still emphasize 
conceptual discussions, implementation frameworks, or institutional strategies rather 
than robust longitudinal evaluations of learning outcomes, knowledge retention, or 
behavioral impact. This suggests that pedagogical dimensions of micro-credential 
systems require deeper empirical investigation in future research. 

The geographical distribution of publications additionally reflects the global 
diffusion of micro-credential discourse across both developed and developing countries. 
While the United States, Australia, Canada, and the United Kingdom remain dominant 
contributors to the field, emerging research productivity from Malaysia, Indonesia, and 
other Asian countries indicates increasing regional interest in digital credential systems 
and higher education transformation. Cheng et al. (2025) noted that Malaysian 
universities have actively integrated micro-credentials into higher education curricula 
to improve industry alignment and curriculum flexibility. Similarly, studies from 
Indonesia emphasize the role of micro-credentials in supporting digital learning 
ecosystems and enhancing workforce competitiveness in developing educational 
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contexts. This expansion demonstrates that micro-credentials are increasingly 
recognized as global educational strategies rather than regionally isolated innovations. 

Finally, several research gaps and emerging opportunities remain insufficiently 
explored within the current literature. Topics such as personalized adaptive learning 
systems, quality assurance frameworks, institutional governance, employer recognition, 
ethical implications, information literacy, and policy harmonization appear frequently 
within recommendation sections but remain weakly supported by empirical evidence. 
Artificial intelligence and learning analytics also receive limited attention despite their 
strong potential for supporting adaptive credential pathways and personalized 
competency mapping. In addition, very few studies examine the long-term 
socioeconomic impact of micro-credentials on career mobility, wage growth, or labor 
market resilience. These findings indicate that future research should prioritize 
interdisciplinary and evidence-based investigations capable of connecting technological 
innovation, educational policy, institutional governance, and learner outcomes in order 
to strengthen the theoretical and practical development of micro-credential ecosystems 
within global higher education systems. 
 
Synthesis of Thematic Clusters and Future Research Directions 
The bibliometric findings reveal that micro-credentials research in higher education has 
evolved into a rapidly growing and interdisciplinary field characterized by strong 
connections among higher education transformation, employability, lifelong learning, 
educational technology, and digital credential ecosystems. To provide a clearer 
synthesis of the findings, Table 3 summarizes the major thematic clusters identified 
through keyword co-occurrence, network visualization, and thematic mapping 
analyses. The table highlights dominant themes, representative keywords, principal 
research focuses, and supporting studies that collectively shape the intellectual 
structure of micro-credentials research. 
Table 3. Synthesis of Thematic Clusters in Micro-Credentials Research in Higher 
Education 

Thematic 
Cluster 

Representative 
Keywords 

Main Research Focus 
Representative 
Studies 

Digital 
Credential 
Ecosystems 

Micro-credentials, 
digital credentials, 
digital badges, open 
badges 

Alternative credential 
systems, credential 
verification, digital 
certification, and 
recognition 
mechanisms 

Brown et al. (2021); 
Palmieri et al. 
(2024); Reed (2023) 

Employability 
and Workforce 
Development 

Employability, 
workforce 
development, 
upskilling, reskilling, 
skills gaps 

Workforce readiness, 
professional 
development, and 
alignment between 
higher education and 
labor market needs 

Ngoc Ha et al. 
(2025); Bruguera et 
al. (2025); 
Pirkkalainen et al. 
(2023) 

Lifelong 
Learning and 

Lifelong learning, 
higher education, 
professional 

Flexible learning 
pathways, learner 
mobility, and 

Wheelahan and 
Moodie (2021); 
Maina et al. (2022) 
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Thematic 
Cluster 

Representative 
Keywords 

Main Research Focus 
Representative 
Studies 

Flexible 
Education 

development, 
students 

competency-based 
education 

Educational 
Technology and 
Online Learning 

MOOCs, online 
learning, learning 
management systems, 
e-learning, education 
computing 

Integration of micro-
credentials within 
digital learning 
environments and 
educational innovation 

Chakraborty et al. 
(2021); Maina et al. 
(2022) 

Blockchain and 
Emerging 
Technologies 

Blockchain, smart 
contracts, artificial 
intelligence, digital 
verification 

Credential security, 
interoperability, 
decentralized 
verification, and future 
digital credential 
infrastructures 

Alsobhi et al. (2023); 
Rustemi et al. 
(2024); Karavidas et 
al. (2023) 

Governance and 
Quality 
Assurance 

Quality assurance, 
policy governance, 
institutional 
readiness, credential 
recognition 

Standardization, 
regulatory frameworks, 
institutional 
implementation, and 
ecosystem sustainability 

Keoy et al. (2024); 
Fisher and Leder 
(2022) 

 
The synthesis demonstrates that employability, lifelong learning, and digital credential 
ecosystems remain the dominant pillars of micro-credentials research. At the same 
time, emerging themes such as blockchain integration, artificial intelligence, quality 
assurance, and institutional governance indicate promising opportunities for future 
investigations. These themes remain relatively underexplored compared with more 
established topics such as digital badges, online learning, and workforce development. 
Therefore, future studies should move beyond descriptive analyses and focus on 
empirical assessments of learning outcomes, credential effectiveness, employer 
recognition, policy implementation, and technology-enabled credential ecosystems. 
Such efforts will contribute to the development of more sustainable, scalable, and 
inclusive micro-credential models capable of supporting higher education 
transformation and lifelong learning in the digital era. 
  
 
CONCLUSION 

This study demonstrates that research on micro-credentials in higher education 

has grown substantially, particularly after 2020, reflecting the increasing importance of 

flexible, competency-based, and digitally mediated learning systems. The bibliometric 

findings show that micro-credentials have evolved into an interdisciplinary field 

positioned at the intersection of higher education transformation, employability, 

workforce development, lifelong learning, and educational technology. Dominant 

themes include digital credentials, online learning, professional development, digital 

badges, competency recognition, and skills-based education, while emerging topics 

such as blockchain integration, artificial intelligence, personalized learning, 
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information literacy, and quality assurance offer promising directions for future 

research. Although research productivity remains concentrated in technologically 

advanced countries, contributions from emerging economies continue to expand the 

global discourse on micro-credentials. The findings also highlight important 

implications for higher education institutions, including Islamic higher education 

institutions, by demonstrating the potential of micro-credentials to support flexible 

learning pathways, enhance graduate employability, strengthen lifelong learning 

opportunities, and facilitate digital transformation within contemporary educational 

ecosystems. However, this study is limited to Scopus-indexed publications and 

bibliometric analysis; therefore, future studies should integrate multiple databases and 

employ systematic reviews or empirical approaches to examine the effectiveness, 

governance, employer recognition, and long-term impact of micro-credential 

ecosystems in higher education. 
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