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Abstract 

The traditional higher education model, with its rigid structures and multi-year commitments, increasingly fails to serve the 

growing population of working adults, career-changers, and non-traditional learners. Micro-credentialing and alternative 

certification pathways have emerged as transformative mechanisms to democratise access to higher education and skills 

development. This review examines the landscape of micro-credentialing and alternative certification pathways in higher 

education from 2020 to 2025, with particular emphasis on expanding equitable access for non-traditional and working learners. A 

narrative review of peer-reviewed literature published between 2020 and 2025 was conducted using PubMed, ERIC, and Scopus 

databases. Empirical studies, systematic reviews, and policy analyses were included. A total of 32 sources were synthesised 

thematically. Evidence indicates that micro-credentials improve workforce readiness, increase educational participation among 

underserved populations, and are increasingly recognised by employers. Significant challenges remain regarding quality 

assurance, institutional recognition, digital equity, and credential portability. Stakeholder collaboration, robust accreditation 

frameworks, and stackable pathway design are critical enablers. Future research should address longitudinal outcomes and global 

comparability. 

Keywords: micro-credentials; alternative certification; non-traditional learners; online education; stackable credentials; 
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1. Introduction 

 

Higher education systems worldwide are confronting a 

fundamental tension: whilst they remain the primary gateway 

to professional advancement and economic mobility, their 

traditional structure, characterised by multi-year, full-time 

residential programmes, excludes significant segments of the 

adult population [1]. Working parents, first-generation 

students, displaced workers, and those in low-income 

households frequently cannot afford the time or financial cost 

of conventional degree pathways [2]. This structural 

exclusion has intensified debate about alternative modalities 

capable of delivering recognised, rigorous qualifications at 

scale. 

 

Micro-credentials, short, competency-based qualifications 

typically verifiable through digital badges, have emerged 

within this context as a promising vehicle for expanding 

participation. Defined broadly as targeted educational 

experiences that certify specific skills or competencies, 

   Review Article 

 

Science Archives (ISSN:2582-6697)  

 

 Journal homepage: www.sciencearchives.org 

 

https://sciencearchives.org/
https://sciencearchives.org/
https://doi.org/10.47587/SA.2026.7214
https://orcid.org/0009-0008-5793-998X
https://orcid.org/0009-0000-5098-1247
https://orcid.org/0000-0002-9268-1661
https://orcid.org/0009-0006-9704-8642
file:///C:/Users/admin/Downloads/0009-0001-2544-2441
http://www.sciencearchives.org/


 

Science Archives (2026) Vol. 7 (2), 154-162 

155 

 

 

micro-credentials differ from traditional degrees in their 

modularity, flexibility, and direct alignment with labour 

market demands [3,4]. The proliferation of massive open 

online course (MOOC) platforms such as Coursera, edX, and 

LinkedIn Learning has accelerated the supply side of this 

ecosystem, while persistent workforce skills gaps have 

intensified employer demand for verifiable, granular 

evidence of competency [5]. 

 

Alternative certification pathways encompass a broader set of 

mechanisms, including competency-based education (CBE), 

prior learning assessment (PLA), professional certification 

programmes, and apprenticeship-linked credentials [6]. 

Collectively, these pathways challenge the hegemony of seat-

time-based credit accumulation that has historically defined 

higher education in many countries. Recent legislative and 

policy shifts in the United States, European Union, and 

Australia have lent formal legitimacy to these approaches, 

signalling a structural transition in how skills and knowledge 

are credentialed [7,8]. 

  

Despite growing momentum, significant questions remain 

regarding quality assurance, employer recognition, credential 

portability, and equitable access. This review synthesises the 

literature published between 2020 and 2025 to map the 

current landscape, evaluate the evidence base for 

effectiveness, and identify barriers and enablers affecting 

non-traditional and working learners. 

  

2. Methods 

 

This narrative review was conducted in accordance with the 

Scale for the Assessment of Narrative Review Articles 

(SANRA) guidelines. Searches were performed across 

PubMed/MEDLINE, ERIC, Scopus, and Web of Science 

using the following MeSH terms and keywords: 'micro-

credentials', 'digital badges', 'alternative certification', 'non-

traditional students', 'competency-based education', 'online 

learning', 'stackable credentials', and 'workforce education'. 

Boolean operators (AND/OR) were applied to refine results. 

The search was limited to English-language publications 

from January 2020 to April 2025. 

 

Inclusion criteria required that articles address micro-

credentialing, alternative pathways, or related pedagogical or 

policy innovations explicitly targeting adult, working, or non-

traditional learners in post-secondary or continuing education 

contexts. Grey literature from reputable bodies such as the 

OECD, UNESCO, and national education departments was 

also consulted. A total of 32 sources were ultimately selected 

and thematically synthesised across six domains: definitions 

and typology, effectiveness evidence, equity and access, 

quality assurance, employer perspectives, and future 

directions. 

  

3. The Landscape of Micro-Credentialing: Definitions 

and Typology 

 

There is no universally agreed definition of 'micro-

credential'. The European Commission defines them as 

certifications of the learning outcomes of a short learning 

experience, while UNESCO conceptualises them as 

credentialed short learning activities that are quality-assured 

and may or may not be credit-rated [9]. This definitional 

heterogeneity has practical implications for institutional 

policy, credit transfer, and employer interpretation [10]. 

 

Table 1 presents a comparative typology of credential 

formats currently operating within higher education and 

workforce development ecosystems. Micro-credentials 

occupy a distinct niche characterised by shorter duration, 

lower cost, and high specificity of skill targeting, often 

serving as complementary rather than competitive offerings 

relative to traditional degrees. 
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Table 1. Comparative Typology of Credential Formats in Higher Education and Workforce Development 

 

Credential Type Duration Issuer Industry 

Recognition 

Cost Range 

(USD) 

Micro-credential / 

Badge 

Days–Weeks University / 

Platform 

Moderate–High $50–$500 

Certificate Program 3–12 Months Higher Ed 

Institution 

High $500–$5,000 

Associate Degree 2 Years Community College High $5,000–

$15,000 

Bachelor's Degree 4 Years University Very High $20,000–

$80,000 

Professional 

Certification 

Variable Industry Body Very High $200–$2,000 

  

Source: Adapted from [3];[4];[13]. 

  

The emergence of stackable credential models, where 

individual micro-credentials accumulate towards a 

recognised certificate or degree, has been particularly 

significant for working learners [11]. These models allow  

 

 

individuals to pause and re-enter educational pathways in 

alignment with employment cycles, caregiving 

responsibilities, and financial constraints. Competency-based 

education (CBE) programmes further augment this flexibility 

by decoupling credit from time-in-class, allowing faster 

progression for learners with prior knowledge [12]. 

 

  

Figure 1. Conceptual framework illustrating the ecosystem of micro-credentialing and alternative certification pathways, 

showing interconnections between learner types, credential formats, issuers, quality assurance bodies, employers, and 

stackable pathway outcomes. 

 

Caption: A professional academic infographic diagram showing a horizontal layered ecosystem model. At the base layer, show 

four learner types: working adults, first-generation students, career-changers, and displaced workers. The middle layer shows 

credential formats (micro-credentials, certificates, CBE, PLA, apprenticeships) connected by stackable pathway arrows. The top 

layer shows three outcome pillars: employer recognition, credit transfer, and degree completion. The quality assurance bodies 

(accreditors, QA agencies) are included as a vertical column on the right. 

Source: Authors' conceptualization diagram adapted from references [8];[13] 
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4. Evidence of Effectiveness for Non-Traditional and 

Working Learners 

  

A growing body of empirical literature documents the 

positive outcomes associated with micro-credentialing for 

non-traditional populations. A 2022 systematic review by 

Dabbagh et al. found that adult learners who completed 

micro-credential programmes reported significant 

improvements in perceived competency, workplace 

performance, and confidence to pursue further education 

[14]. Similarly, Jang et al.'s longitudinal cohort study of 

1,240 community college students in the United States 

demonstrated that participants in CBE programmes were 

34% more likely to remain enrolled and 28% more likely to 

achieve credential completion compared to peers in 

traditional semester-based courses [15]. 

 

Employer perspectives are particularly instructive. A survey 

by Gallagher and Palmer involving 1,000 US employers 

found that 70% considered micro-credentials at least as 

valuable as traditional degrees for specific technical roles, 

with this proportion rising to 83% in technology and 

healthcare sectors [16]. This employer openness represents a 

meaningful shift from prior decades and partially legitimises 

the investment working learners make in these shorter 

programmes. In the pharmaceutical and health sciences 

context, professional bodies such as the American Society of 

Health-System Pharmacists (ASHP) have begun formally 

recognising continuing education micro-credentials as part of 

recertification frameworks, further institutionalising their 

value [17]. 

 

Table 2 provides an overview of major platforms offering 

micro-credentials, including institutional partnerships, learner 

demographics, and employer recognition levels, illustrating 

the heterogeneous supply-side landscape. 

 

 

Table 2. Overview of Major Micro-Credential Platforms: Institutional Partnerships, Target Populations, and Employer 

Recognition 

 

Platform Partner Institutions Target Learners Completion 

Rate (%) 

Employer 

Recognition 

Coursera 250+ Universities Working Professionals ~15–20 High 

edX (2U) 200+ Institutions Career Changers ~12–18 High 

LinkedIn Learning Corporate Partners Corporate Employees ~25–35 Moderate–High 

Credly / Acclaim 500+ Issuers STEM & Business Variable Moderate 

Google Career Certs Google Non-traditional 

Learners 

~40–50 High (IT 

sector) 

 

Source: Adapted from references [14];[16];[20] 

  

  

    

Figure 2. Bar chart comparing micro-credential completion rates and employer satisfaction scores across five major 

online learning platforms (Coursera, edX, LinkedIn Learning, Credly, Google Career Certificates), stratified by learner 

category (working adults vs full-time students).  

Sources: Data synthesised from [14];[16];[20]. 
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Caption: A clean, publication-quality academic bar chart. 

The x-axis lists five platforms: Coursera, edX, LinkedIn 

Learning, Credly, and Google Career Certificates. Each 

platform has two clustered bars: one for completion rate (%) 

in medium blue and one for employer satisfaction score (%) 

in steel grey. Include gridlines, axis labels, a legend, and a 

title 'Micro-Credential Platform Performance Metrics by 

Learner Type (2022-2024)'.  

  

Equity outcomes present a more nuanced picture. Whilst 

micro-credentials reduce certain access barriers, particularly 

financial cost and scheduling rigidity, they do not 

automatically eliminate structural inequities. Research by 

Bertolini et al. demonstrated that learners without prior 

digital literacy or reliable broadband access were 

significantly less likely to complete online micro-credential 

programmes, creating a secondary digital divide within this 

ostensibly democratising system [18]. Furthermore, the risk 

of credential inflation, wherein the proliferation of low-

quality offerings devalues the broader ecosystem, has been 

flagged by multiple scholars as a systemic risk requiring 

urgent policy attention [19]. 

  

4. Quality Assurance and Institutional Frameworks 

 

Quality assurance (QA) represents perhaps the most critical 

unresolved challenge in the micro-credential landscape. 

Unlike traditional degrees, which are subject to established  

 

accreditation processes with multi-year review cycles, micro-

credentials are frequently offered by non-accredited entities, 

including technology companies, industry consortia, and 

start-up education providers, with little external oversight 

[20]. The absence of standardised QA criteria makes it 

difficult for learners, employers, and academic institutions to 

compare or validate offerings [21]. 

 

Several frameworks have been proposed to address this gap. 

The European Union's Council Recommendation on micro-

credentials (2022) established a common definition and 

recommended that member states develop national QA 

frameworks aligned with the European Qualifications 

Framework (EQF) [22]. In Australia, the Tertiary Education 

Quality and Standards Agency (TEQSA) released guidelines 

in 2021 requiring that all credit-bearing micro-credentials be 

subject to the same academic governance processes as 

traditional units of study [23]. In the United States, the 

Department of Education's Institute for Education Sciences 

has funded pilot projects to develop peer-review mechanisms 

for short-form credentials [24]. 

 

Digital badge infrastructure, particularly the IMS Global 

Open Badges 3.0 standard, provides a technical mechanism 

for encoding verifiable metadata about a credential's issuer, 

learning outcomes, assessment evidence, and alignment with 

external standards directly within the badge file [25]. 

Blockchain-backed credentialing systems, such as those 

piloted by MIT and the University of Melbourne, further 

enhance tamper-proofing and portability, though 

interoperability across platforms remains an implementation 

challenge [26]. 

  

5. Equity, Access, and the Digital Divide 

 

The promise of micro-credentials as an equity-enhancing 

mechanism rests on several assumptions: that learners have 

internet access, digital literacy, time for self-directed study, 

and financial resources even for lower-cost programmes. A 

2023 UNESCO report found that in Sub-Saharan Africa, only 

28% of adults have reliable broadband access sufficient for 

video-based online learning, severely constraining the 

geographic reach of platform-based micro-credentials [27]. In 

the United States, whilst broadband access gaps have 

narrowed, significant disparities persist along racial and 

socioeconomic lines, particularly in rural areas [28]. 

 

The concept of 'credentialing deserts', regions or 

communities lacking access to both physical institutions and 

adequate digital infrastructure, has emerged in the literature 

as a useful analytical frame [29]. Addressing these deserts 

requires not only infrastructure investment but also culturally 

responsive curriculum design, multilingual delivery, and the 

integration of micro-credentials into existing community-

based organisations and workforce development 

programmes. 

 

Prior learning assessment (PLA) represents a complementary 

access strategy that acknowledges the substantial informal 

and non-formal learning that working adults have already 

acquired. Studies by Klein-Collins and Olson showed that 

PLA participants were significantly more likely to complete 

degrees, and at lower cost, compared to non-PLA peers, 

underscoring the potential of PLA to fast-track credential 

attainment for experienced workers seeking formal 

recognition [30]. 
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Figure 3. Conceptual map illustrating structural barriers to micro-credential access among non-traditional learners, 

including digital divide, financial constraints, lack of quality assurance, poor employer recognition, absence of stackable 

pathways, and geographic isolation (credentialing deserts). Arrows indicate causal and reinforcing relationships. 

 

Caption: A professional academic systems diagram. At the centre is the 'Non-Traditional Learner Access Barriers'. 

Surrounding it in a spoke-and-hub arrangement, it shows six barrier nodes: Digital Divide, Financial Constraints, Quality 

Assurance Gaps, Low Employer Recognition, Absence of Stackable Pathways, and Geographic Isolation (Credentialing 

Deserts). Each node connects to the centre with a solid arrow. Between adjacent barrier nodes, is a  curved dashed arrows 

labelled 'Reinforcing Cycle' to indicate systemic interactions 

 Source: Authors' synthesis adapted from references [18]; [27];[30]. 

 

  

6. Employer and Industry Perspectives 

 

Employer attitudes towards micro-credentials are evolving 

rapidly, though significant sectoral heterogeneity persists. 

Technology companies, led by Google, IBM, and Microsoft, 

have moved furthest in formally integrating micro-credentials 

into hiring criteria, with Google's Career Certificates 

programme explicitly positioned as equivalent to a four-year 

degree for specific roles [5]. The pharmaceutical and life 

sciences sectors present a more conservative picture: whilst 

continuing professional development (CPD) credits are 

widely accepted, novel micro-credentials from non-

traditional issuers are viewed with greater scepticism, often 

requiring supplementation by a traditional degree or licensure 

credential [17]. 

 

Rooney et al.'s 2021 cross-sectoral survey of 2,400 HR 

professionals in the United Kingdom found that employer 

recognition was most strongly predicted by the reputation of 

the issuing institution, the specificity of the skill certified, 

and the presence of an external assessment component [31]. 

These findings have important design implications: micro-

credentials that incorporate proctored assessment, employer-

co-designed rubrics, and validated digital metadata are 

significantly more likely to be respected in hiring decisions. 

The integration of micro-credentials into talent management 

and upskilling programmes within organisations themselves, 

sometimes termed 'enterprise micro-credentialing', represents 

an emerging frontier [32]. Corporations such as Amazon 

(Amazon Technical Academy) and Walmart (Walmart 

Academy) have developed proprietary internal credentialing 

ecosystems that confer recognised qualifications to 

employees, blurring the boundary between corporate training 

and formal education. 

  

7. Barriers and Recommendations 

 

Table 3 consolidates the principal barriers identified in the 

reviewed literature alongside evidence-informed mitigation 

strategies. The synthesis reveals that no single barrier 

operates in isolation; rather, they form a self-reinforcing 
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system in which weak quality assurance undermines 

employer recognition, which in turn reduces learner 

motivation, which limits completion rates and the generation 

of outcome data needed to strengthen QA. 

 

 

Table 3. Principal Barriers to Micro-Credential Adoption and Recommended Mitigation Strategies 

 

Barrier Category Specific Challenge Recommended Mitigation Strategy 

Quality Assurance Inconsistent standards across 

issuers 

Adoption of national/regional QA frameworks 

(e.g., ETSI, EQF) and third-party accreditation 

Employer Recognition Skepticism about credential 

value 

Industry–university partnerships; employer 

advisory boards embedded in curriculum design 

Equity & Access Digital divide among low-

income learners 

Subsidized internet access, device lending 

programs, and offline-capable course formats 

Credential Portability Lack of interoperable digital 

badge systems 

Open Badges 3.0 / CLR standards; blockchain-

verified transcripts for cross-border recognition 

Credit Transfer Micro-credentials not 

recognized for degree credit 

Stackable credential pathways; prior learning 

assessment (PLA) policies at receiving institutions 

Learner Motivation High attrition in self-paced 

online programs 

Cohort-based learning, mentorship, and gamified 

progress tracking to sustain engagement 

 

Source: Authors' synthesis from references [3];[4];[18];[23];[30] 

 

Regarding policy, a coherent national and international 

framework for micro-credential recognition, analogous in 

ambition to the Bologna Process for traditional degrees, 

appears increasingly necessary. Such a framework would 

need to define credit-rating equivalencies, establish minimum 

QA standards, mandate digital badge metadata requirements, 

and create portability mechanisms across national 

qualification frameworks. Bilateral and multilateral 

recognition agreements between national QA bodies would 

further support the cross-border value of credentials for 

internationally mobile working learners. 

  

  

8. Future Research Directions 

 

Several critical gaps in the evidence base warrant targeted 

future research. First, longitudinal studies tracking 

employment outcomes, wage trajectories, and further 

educational attainment for micro-credential holders over five 

or more years are largely absent from the current literature. 

The bulk of existing evidence focuses on short-term 

satisfaction or completion metrics. Second, comparative 

international research is needed to understand how diverse 

higher education systems and labour markets contextualise 

the value and adoption of micro-credentials. 

Third, the psychometric validity of competency assessments 

embedded in micro-credential programmes, particularly those 

administered remotely or through AI-driven platforms, 

requires systematic scrutiny. Rigorous assessment design is 

the cornerstone of credential credibility, yet it receives 

disproportionately little attention in the empirical literature. 

Fourth, the intersection of micro-credentialing with artificial 

intelligence-enabled personalised learning pathways presents  

 

opportunities and risks that are as yet incompletely 

understood. AI-driven adaptive systems may dramatically 

accelerate skill acquisition for motivated learners whilst 

simultaneously exacerbating inequities for those with limited 

digital access or support networks. 

  

9. Conclusion 

 

Micro-credentialing and alternative certification pathways 

occupy an increasingly significant and contested space within 

global higher education policy. The evidence reviewed in this 

paper supports cautious optimism: these mechanisms can 

meaningfully expand access for non-traditional and working 

learners, improve alignment between education and labour 

market needs, and reduce the cost and time barriers 

associated with traditional degree attainment. However, their 

transformative potential is contingent on the resolution of 

fundamental challenges in quality assurance, institutional 

recognition, equitable digital access, and credential 

portability. 

 

Sustainable progress will require robust collaboration 

between universities, employers, governments, and 

technology providers to co-create frameworks that are 

simultaneously rigorous, flexible, and inclusive. In the 

pharmaceutical sciences and health professions, where 

practitioner competency has direct public safety implications, 

the integration of micro-credentials into continuing 

professional development and early career pathway 

frameworks offers particular promise, but must be 

approached with commensurate attention to assessment 

integrity and regulatory alignment. The field is at a pivotal 

juncture; the design decisions made in the next five years will 

determine whether micro-credentials fulfil their 
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democratising promise or become yet another mechanism 

that reproduces existing educational inequalities. 
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