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Abstract

The implementation of vocational education (VE) in primary and secondary schools is crucial for acquiring core
employability and technical skills, but current approaches face challenges of scalability because of the significant
infrastructure requirements, industry specificities, and shortage of instructors. This research introduces a new,
scalable curriculum framework to fill the critical gap between lofty curriculum policy and implementation.
Qualitative secondary analysis of literature and policy documents from 2019 to 2026 to identify systemic barriers
and themes from pedagogical strategies. Results show that scalability is mostly limited by physical resource
dependency and high level of contextual rigidity. The proposed framework addresses these challenges by adopting
a modular micro-credentialing approach, digital virtual workshops, a core plus flex curriculum design, and a new
model of facilitator teachers leading learning to enhance learning outcomes. The novelty of the study is that the
term “scalability” is redefined as the standardisation of pedagogical delivery and skill modularisation, not mass-
replicating physical trade programs in school-based environments. This can offer policy makers a blueprint that
is sustainable and resource efficient rather than focused on a lot of capital spending, but rather on digital
infrastructure and flexible industry partnerships. In the end it makes VE delivery equitable, flexible, and affordable
to conduct in a variety of socioeconomic environments, and prepares students for the changing needs of the labor
market in the current globalized world that is increasingly automated.

Keywords— Vocational education, curriculum integration, scalability, employability skills, qualitative
analysis.

L. INTRODUCTION

In the current fast-changing global economy, education
pathways need to be reconsidered with the impact of
automation and digitalization. There is a growing
emphasis on the need to introduce vocational education
(VE) into primary and secondary schools, as this
approach is seen as a key component of improving early
employability, closing skills gaps, and promoting
transitions from school to work (OECD, 2022). Today's
policy advocates recognize the need to mainstream the
delivery of VE to ensure that practical skills are gained
in addition to academic knowledge (Wheelahan &
Moodie, 2021).

But there is a major implementation paradox. The
delivery of VE is still limited, although policy calls for it.
Traditional models of vocational education are local and
resource-heavy, dependent on specialized physical
facilities and regional industry connections and special
training for teachers and instructors (Billett, 2020).
Scaling such traditional models to a variety of socio-
economic settings can lead to significant misalignment
and friction at the system level, potentially impacting
the quality of teaching and learning and reducing its
relevance.

The real issue, therefore, is not the addition of
vocational subjects, but rather the design of the scalable
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delivery of those subjects in architecture. The
development of frameworks to ensure that the rigour of
the education does not suffer as a result of being scaled
up is essential (Grollman, 2021). This study proposes a
new curriculum model for the implementation of VE in
schools that assists in addressing this challenge. This
work advances a promising and resource-light approach
to mainstreaming VE in a variety of instructional
settings by focusing on pedagogical mechanisms that
are common across different types of VE.

IL LITERATURE REVIEW

The pedagogical design, funding, and alignment with the
labor market are complex and interwoven aspects of the
implementation of vocational education (VE) in
mainstream education. A synthesis of these various
strands of literature is necessary to provide
understanding of the steps that may be taken to move
from the fragmented pilot programs to national VE
strategies.

The Shift toward Employability and Transversal
Skills

Recent studies focus on the paradigm shift in the
conception of the vocational education, from a narrow
and trade-based approach to building a general
employability and transversal skills. Given the
temporality of today's labour market, Wheelahan and
Moodie (2021) propose that education should focus on
flexibility in learning and work while emphasising more
complex problem-solving and socio-emotional skills
rather than technical routines. Likewise, OECD (2022)
emphasizes that embedding these core skills in the
secondary school curriculum is essential to sustained
labor market resilience and readiness for a more flexible
work path than for narrowly targeted occupations.

Structural Barriers to Scaling Vocational Education

Even though there is agreement on the importance of
school based VE, expansion of programs continues to be
an obvious challenge. Billett (2020) points out that
traditional vocational models are also localized and
resource-consuming, and in need of specialized physical
facilities and strong industry relations at the regional
level. The scaling up of these models is often marred by
serious bottlenecks in the educational systems. One of
the main obstacles is the chronic lack of dual qualified
instructors, educators who have strong expertise in
industry and formal pedagogical training (Grollman,
2021). This structural friction points to a foundational
mismatch between the intent to achieve universal VE

access and the distribution of educational resources,
frequently leading to widespread deployments with low
quality or contextual irrelevance, or both.

Digitalization as a catalyst for scalability

Recent scholarship has focused on digitalization of VE as
a key driver of scalability as a way to lessen these
physical and structural barriers. Grollman (2021) states
that digital tools, Open Educational Resources (OER),
and immersive technologies can help to separate
vocational training from the need for a lot of physical
infrastructure. Educational institutions can offer
technical education that is widely accessible and
standardised, without the high capital cost of physical
workshops, by virtually recreating high cost or risk
trades. In addition, digital platforms enable
personalized and self-paced learning, and can be used as
a pedagogical support tool and to alleviate the problem
of teacher shortage.

II1. LITERATURE GAP

The literature gap was identified by examining the
available research and background information on the
study.

The literature has been rich with the shift to
employability skills, structural road blocks to scale up
and the potential of digital tools, but there is a critical
gap. These elements are mostly dealt with separately in
the current research. There is a lack of overall coherent
and theoretically-informed research on the way to
integrate these digital, modular and employability-
oriented aspects systematically into a coherent, scalable
curriculum framework specifically for primary and
secondary schools. Current scalable models are mostly
geared towards post-secondary or corporate training
settings, which do not consider the developmental,
pedagogical and policy particularities of the school
setting. The mainstreaming of VET is still under
theorized, as is the way in which the mainstreaming can
be made more scalable, through digital and modular
approaches. This study seeks to fill that gap with a new
conceptual approach that combines the modular design,
digital delivery, and a flexible curriculum design to
realize a true, context-appropriate scalability for school-
based VE.

Research Objectives

To address the critical literature gap identified in the
preceding section and to achieve the overarching aim of
conceptualizing a scalable model for school-based
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vocational education, this study is guided by three
specific research objectives:

1. To critically analyze the systemic barriers to
scaling vocational education (VE) in schools
and to conceptualize a novel, resource-efficient
curriculum framework.

2. To evaluate the proposed framework’s capacity
to foster transversal employability skills

alongside context-specific technical
competencies.

3. To formulate actionable, evidence-based policy
recommendations for educational
stakeholders.

V. RESEARCH METHODOLOGY

This study is designed as a qualitative secondary
research, which uses systematic literature review to
compile empirical, theoretical and policy data. This
methodology is very useful for conceptual framework
development and for determining macro level
educational trends (Snyder, 2019). The sources of the
data were high impact peer-reviewed journals,
institutional repositories, and authoritative policy
reports. Targeted boolean search combinations were
used to search structuredly in Scopus, Web of Science
and ERIC. To ensure the study was confined to the local
level of vocational education integration, scalable
curriculum design, and framework development, only
English literature published from 2018 to 2026 and
related to these topics was included. Each of the sources
was thoroughly reviewed for methodological quality.
Thematic analysis based on the six-phase reflexive
approach of Braun and Clarke (2021) was used to
analyse the selected literature. The main task of data
extraction was to identify patterns with regard to
scalability barriers, pedagogical innovations, and
transversal employability skill development. Raw
textual data was coded in an open and axial fashion into
higher-order conceptual themes. The resulting
synthesized themes directly guided the structure of the
proposed scalable curriculum framework, contributing
to the conceptual validity and theoretical underpinning
of the framework (Page et al,, 2021). Moreover, this
secondary research was able to help triangulate
different worldviews, which reduced the geographical
constraints of primary research.

Data Analysis and Framework Design

The secondary data was thematically analysed and
confirmed the presence of a uniform group of systemic
barriers to scaling up vocational education (VE) in

schools. Results from this was directly used to create the
proposed Scalable Curriculum Framework's structural
design.

Systemic Barriers to Scalability

There are three major barriers cited in the literature
that are integrated with each other:

1. Infrastructure Dependency: Traditional VE
models are based on specialized physical
workshops, tools and machinery. It would be
too costly for most national education systems
to replicate this infrastructure in thousands of
schools with diverse contexts, particularly in
rural or under-resourced schools (Billett,
2020).

2. Instructor Capacity Gap: A dual qualified
teaching workforce in the industry, capable of
delivering a massive scale of VE training is
needed. The struggle to recruit these qualified
teachers is an extremely well-documented
challenge impacting program quality and reach
(Grollman, 2021).

National curricula are often very rigid and do not
consider local economic facts. School curricula
developed for an urban manufacturing cluster might
have no relevance for a school in a rural farming
community and may present difficulties for students to
engage with and for the labour market to align with
(OECD, 2022).

A "scalability paradox" exists: what is important and
relevant to a VE program at a local level (specialized
infrastructure, local industry connections) is also what
makes it difficult to scale up.

Proposed Scalable Curriculum Framework

This research aims to address these challenges by
presenting a novel four-pillar Scalable Curriculum
Framework. The key innovation is the separation of
vocational education from limitations of space and the
standardization of delivery systems, not in the specific
nature of the vocational education itself.

Pillar 1: modular and micro-credentialed design.

The curriculum is broken down into self-contained units
of study based on the competencies taught (e.g., "Digital
Literacy for Business,” "Sustainable Resource
Management"). The flexibility of the modularity means
schools can integrate VE into their current timetables
without having to change the whole structure of the
school (Bailey & Hughes, 2020). Students receive micro-

credentials for each module completed to produce a
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portable, verifiable record of skills that is recognised to
local industries (Wheelahan & Moodie, 2021).

Pillar 2: Digital "Virtual Workshop" Delivery.

The infrastructure dependency is addressed through
the use of digital technologies in the framework as the
main delivery vehicle. The creators of virtual reality
(VR) and augmented reality (AR) can create simulated
practical training for situations that are expensive, risky
or space consuming (e.g., precision machining, electrical
circuitry) in a conventional classroom using simple
hardware. (Grollman, 2021) Centralized Open
Educational Resources (OER) deliver high-quality,
standardized theoretical content, creating a minimum
base line of knowledge, no matter where a school is
located or how many resources it has (UNESCO, 2022).

Pillar 3: The structure of the core and flex
curriculum.

This is a structure that answers to both the need for
standardization and for contextual relevance:

1. The Core: A
component,
transversal employability skills (e.g. complex
problem solving, team working, digital fluency).

standardised
universal

nationally

limited to and

This ensures that the core skills that are
required by the modern economy (OECD, 2022)
are taught to all students, everywhere.

2. The Flex: Itis a component that can be adapted
and chosen by the school based on the regional
industry requirements and partnerships being
provided. This will keep the curriculum
relevant and interesting to local communities.

Pillar 4: The "Facilitator” Teacher Model

The framework shifts the role of the educator from
‘master tradesperson’ to ‘Learning Facilitator’ rather
than having all teachers become expert tradespersons.
The facilitator oversees the classroom, directs the
student through the digital modules,
student team projects and offers pastoral -care.
Technical instruction is provided through a digital
platform, through guest industry experts (on video link)
or standardized practical kits, thereby reducing the
capacity gap of the instructor (Wheelahan & Moodie,
2021).

encourages

This integrated solution changes the scalability problem
from replicating physical assets to implementing a
flexible pedagogical architecture, one that is digitally-
enabled.

SYSTEMIC BARRIERS IN TRADITIONAL VOCATIONAL EDUCATION

Infrastructure Dependency

Instructor Capacity Gap

Contextual Rigidity

y

THE SCALABLE CURRICULUM FRAMEWORK FOR SCHOOL-BASED VOCATIONAL EDUCATION

A

* Scalable & Equitable Access
* Cost-Effective Delivery Model

PILLAR 1 PILLAR 2 PILLAR 3 PILLAR 4
Modular & Digital “Virtual “Core + Flex” The “Facilitator
Micro-Credentialled Workshop” Delivery Curriculum Structure Teacher Model
Design
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Fig.1. The Scalable Curriculum Framework.
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V. DISCUSSION AND POLICY IMPLICATIONS

The proposed Scalable Curriculum Framework is a
framework that fundamentally transforms the delivery
of vocational education (VE), encouraging the
development of transversal employability skills, and
requiring strategic policy changes for successful
national implementation.

Promoting the Transversal Employability Skills in
the Framework

The framework has three different pathways to
operationalising long-term labour market resilience.
First, its modular, micro-credentialled design fosters the
adaptability and cognitive flexibility needed in order to
deal with the speed of technological disruption in the
modern economy (Acemoglu & Restrepo, 2020; Jackson
& Bridgstock, 2021). Second, it introduces the "Virtual
Workshop" mechanism through digital technology,
which uses VR and AR to develop advanced digital
fluency, enabling students to have technological agility
required by modern employers (UNESCO, 2022). Third,
the new definition of the "Facilitator" teacher model
facilitates the dynamic shift toward active and project-
based learning, a learning approach that is very effective
in building important socio-emotional skills such as
teamwork, empathy, and complex problem-solving
(Billett, 2020).

Agrodok Development Expertise for Scalable
Implementation

Three areas of strategic change are needed to extend
this approach to the national level. First, policy needs to
shift funding from capital expenditures to physical
workshops to operational expenditure to digital
infrastructure and open educational resources, thus
allowing for exponential, equitable scalability (UNESCO,
2022). Second, the educational system needs to evolve
and adapt its assessment frameworks to include
competency-based digital portfolios and ensure the
outputs of these micro-credentials are formally
recognised and have a solid labour market value
(Jackson & Bridgstock, 2021). Third, government should
encourage industry partnerships, both decentralised
and through short-term micro-internships, by offering
tax breaks or grants to better embed industry expertise
in the school without adding additional strain to the
school or local businesses (Bailey & Hughes, 2020).

Limitations and Future Research Directions

Although this study is well grounded, it is not without its
limitations. It is a framework of qualitative secondary
research analysis, which is derived from literature in

order to synthesize a framework, but has not been
tested practically to see its efficacy in real schools.
Future studies should thus focus on the design and
implementation of pilot studies over different school
districts and socio-economic contexts over time. These
pilots will generate both quantitative and qualitative
data, which will be key in validating the conceptual
framework, to capture its direct effects on youth
employment, and to inform context-specific nuances of
implementation to meet the goal of sustainability in

policy.

VL CONCLUSION

The inclusion of vocational education in primary and
secondary schools is an economic need, to reduce the
unemployment rate among youth and the ever growing
skills shortage problem around the world. Yet,
traditional, resource-heavy approaches fail to scale
equitably on a regular basis. This study sought to solve
this paradox by introducing a new curriculum
framework for implementing school-based vocational
education that is scalable. The shift in focus from
physical infrastructure replication to standardized
pedagogical delivery has been effective in freeing up
learning from common constraints. It makes contextual
relevance and universal accessibility possible by means
of modular micro-credentialing, digital virtual
workshops, and a “Core + Flex” concept as well as a
different model of the facilitator teacher. In essence it is
not a mere trade training, but a systematic approach to
developing transversal employability skills: skills that
are required by the modern, automated labour market,
such as socio-emotional resilience, digital fluency, and
cognitive adaptability. Understanding that this model
needs a strategic shift from large-scale capital
investment in physical workshops to strategic
investments in digital infrastructure and industry
partnerships. The idea of scalability, which is redefined
as the ability to deploy flexible architectures that are
pedagogically adaptable, can allow more equitable
access to high-quality vocational education and training.
This paradigm shift ensures that all students will have
access to the skills required for a future workforce,
ensuring their equitable access to future-proof skills and
giving a base frame to policymakers that will support
effective educational reform today.
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