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UNESCO - a global leader in education

Education is UNESCO's top priority because it is a
basic human right and the foundation for peace
and sustainable development. UNESCO is the
United Nations’ specialized agency for education,
providing global and regional leadership to drive
progress, strengthening the resilience and capacity
of national systems to serve all learners. UNESCO
also leads efforts to respond to contemporary
global challenges through transformative learning,
with special focus on gender equality and Africa
across all actions.
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The Global Education 2030 Agenda

UNESCO, as the United Nations’ specialized agency for
education, is entrusted to lead and coordinate the
Education 2030 Agenda, which is part of a global
movement to eradicate poverty through 17 Sustainable
Development Goals by 2030. Education, essential to
achieve all of these goals, has its own dedicated Goal 4,
which aims to “ensure inclusive and equitable quality
education and promote lifelong learning opportunities
for all.” The Education 2030 Framework for Action
provides guidance for the implementation of this
ambitious goal and commitments.
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Glossary of terms

Credential fluency

The increasingly seamless interrelationships between the recognition of formal, non-formal

and informal lifelong learning made possible through a user-centric approach, digital forms of
recognition, improved data interoperability, and closer alignment between learning and the world
of work.

https://unesdoc.unesco.org/ark:/48223/pf0000381494

Data ecosystem The complex web of organizations and individuals which directly and indirectly consume, generate,
share and process data and related resources, including software, services and infrastructure.
https://doi.org/10.1145/3209281.3209335

Datafication The process of quantifying elements of human life into forms of digital information so that they can

be measured, tabulated and analysed, and used as a continuous source of data.
https://policyreview.info/concepts/datafication

Digital transformation
in TVET

The planned and structured introduction of technology into institutions and national TVET systems
with the goal of enhancing scope, scale, efficiency, effectiveness and ultimately, ensuring more
sustainable development.!

Source: Authors

Digital platforms

A software-based online infrastructure that facilitates interactions and transactions between users.
https://doi.org/10.1057/541265-016-0033-3

Digitalization The practice of utilizing technology to enhance corporate processes.
https://theecmconsultant.com/digitization-vs-digitalization/
Digitization The process of converting analogue information into a digital format.

https://www.gartner.com/en/information-technology/glossary/digitization

Digital credential

A digital record of focused learning achievements, verifying what the learner knows, understands
and/or can do.
https://europa.eu/europass/en/what-are-digital-credentials

Digital pedagogy

How best to use existing, new and emergent digital technologies in teaching and learning.
https://www.jisc.ac.uk/full-guide/digital-pedagogy-toolkit

Digital skills

The skills required to use digital technology in daily life. These skills are best understood on a
graduated continuum from basic functional skills to higher-level, specialist skills and include ‘a
combination of behaviours, expertise, know-how, work habits, character traits, dispositions and
critical understandings!

https://unesdoc.unesco.org/ark:/48223/pf0000259013

Interoperability

‘[TIhe ability of discrete computer systems or software to exchange and make meaningful use of
shared data or other resources!
https://www.jet.org.za/resources/interoperable-data-ecosystems.pdf

Massive open online

‘Online courses designed for a large number of participants that can be accessed by anyone

course (M0OC) anywhere, as long as they have an internet connection!
https://publications.jrc.ec.europa.eu/repository/handle/JRC96968
Open data Data that can be freely used, re-used and distributed without restriction.

https://opendefinition.org/

Open educational
resources

‘[Tleaching, learning and research materials in any medium - digital or otherwise - that reside in
the public domain or have been released under an open licence that permits no-cost access, use,
adaptation and redistribution by others with no or limited restrictions!
https://unesdoc.unesco.org/ark:/48223/pf0000246687?posinSet=1&queryld=10fe2a4e-db8c-
4213-94d5-c05deb855ec9

1. Digital transformation in TVET aims for learners to have the skills and competencies necessary to contribute to a digital economy and
society. These skills and competencies should provide individuals with more opportunities and, in the aggregate, accelerate progress
towards reaching sustainable economic and social development goals.
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Executive summary

Technological advancements and digitalization are
profoundly reshaping our work and lifestyle, business
models and operations, and government policy choices.
While these advancements have brought strong
economic dividends and efficiency and productivity
gains in a wide range of areas, from agriculture to

health, infrastructure, environment and education

(see International Labour Organization [ILO], 2021b;
UNESCO, 2018; World Bank, 2016), digital transformation’s
uneven expansion across countries can lead to unequal
employment effects across areas at different stages

of development and technology adoption, creating
digital divides within and between countries (ILO, 2021a;
UNESCO, 2022b). In the absence of proactive policies, the
digital technological gap between the most advanced
and the least advanced countries is likely to grow.

In addition, most experts agree that activities with the
highest automation potential — and hence the highest
potential to become redundant - are routine-based jobs
with predictable physical activities that are concentrated
in developing countries, mostly among informal workers,
women and migrant workers (ILO, 2021d). This means
that LMICs will disproportionately bear the burden of
adjusting employment to technological disruption
(Carbonero et al., 2018). Moreover, employees working
in the most exposed roles are the least likely to receive
any on-the-job training, or even to have any prior formal
education (Nedelkoska and Quintini, 2018). Thus, even

if digitalization creates new work opportunities, specific
skill-transition policies will be necessary to mitigate
inequality in accessing those opportunities.

The increasing use of digital technologies (especially
after the COVID pandemic) is also driving change in

the tools and modalities of learning, assessment and
certification, along with career guidance, job matching
and labour-market services (ILO, 2021c). In this context,
TVET and skills systems across the globe must respond to
the external demand for new skills from our increasingly
digital society and enterprises. As they do so - and

much like any other sector - they themselves must
engage in digital transformation and respond to the
challenges it presents to their institutions, staff and
learners (ILO, 2021¢). The design and implementation of
TVET policies, the forecasting of supply and demand for
skilled workers, and the updating of TVET certification
systems, curriculum design and delivery are all greatly
influenced by the digital transformation of TVET,

which this document refers to throughout as digital
transformation in TVET.

Overcoming challenges posed by rapid global
technological developments, worldwide increases in
youth unemployment and the growing demand for
green skills are key imperatives for the education and
skill-development sector if the goals in the 2020 Agenda
for Sustainable Development and the Education 2030
Agenda are to be realized. To achieve these goals, as
promoted by the UNESCO 2022-2029 Strategy for TVET,
teaching institutions have three key priorities: develop
skills for all individuals to learn, work and live; develop
skills for inclusive and sustainable economies; and
develop skills for inclusive and peaceful societies.

This document contributes to these important
discussions by exploring the context, trends and
challenges inherent to digital transformation in TVET in
different LMICs, focusing on national policy-makers and
regional or institutional practitioners. The main research
question of the study is as follows: ‘How can TVET
systems be enhanced through digital transformation in
TVET in low- and middle-income countries?’

The research was conducted over a four-month period,
ending in early 2023. It comprised an initial exploratory
literature review to provide a basis for the case studies
and conceptual framing, followed by a set of five LMIC
country case studies (Brazil, India, Jamaica, Kenya and
Tunisia), selected to provide broad insights into digital
transformation in TVET in TVET in the following areas:

Consider how TVET stakeholders in

LMICs can improve their TVET systems
and skills development through digital
transformation in TVET, including

lifelong learning opportunities

Review existing

+ practices and trends
digital transformation
inTVET in LMICs

-C‘onside‘rhowTVETA ) Consider the effects of digital
practitioners introduce digital :

cormation in TVET /.| transformationin TVET on
trans or'matlon '", @ teachers and students, including
concepts into learning and

hing. including | learning outcomes and entry into
teaching, including lessons the world of work
learned
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Digital transformation in TVET

Digital transformation is a complex process that

with varying impacts across economic sectors. In the
education and training sector, digital transformation

in TVET can involve TVET operational systems
(administration, finance, human resources, building
infrastructure and maintenance, student registration,
etc.); classroom delivery (learning management,
instructional delivery methods, etc.); and the actual
knowledge and skill component of the curriculum, for
example by integrating productivity software such as
word processors or spreadsheets into students’learning
outcomes. The integration of digital skills in the TVET
curriculum allows learners to acquire the changing skills
and knowledge (tacit and explicit) required to function
in a digitalizing society, economy and labour market.
Digital transformation in TVET is also transforming the
dominant modalities of traditional face-to-face learning
and teaching to involve multiple configurations of
actors (learners, teachers and technologies/apps) in
space and time (when, where, who, how). This means
that digital transformation in TVET offers opportunities
for teachers to reconsider their pedagogical
assumptions, behaviours and relationships with
students.

Digital transformation in TVET can probably be best
understood as a complex evolutionary process (see

ILO, 2021a). It starts with converting and organizing
information into digital data. It then progresses through
automation and the use of technology to ‘streamline
processes. It culminates in digital transformation, ‘where
a whole-of system digitalization strategy’impacts the
entire system, from the individual TVET institution all
the way to the overarching level of the national skill
system.2 Only when this final transformative stage is
achieved can a degree of interoperability be enacted

as information from multiple sources is combined to
provide innovative actionable insights for stakeholders
at all system levels (not only bottom-up), resulting in
widespread and ubiquitous practices.

This study defines digital transformation in TVET as
follows:

Digital transformation in TVET is the planned and
structured introduction of technology into TVET
institutions and national TVET systems through
digital technology, with the goal of enhancing
scope, scale, efficiency, effectiveness and ultimately,
contributing to more sustainable development.

For TVET institutions, this means ensuring that

learners have the skills and competencies necessary

to contribute to the digital economy and society,
resulting in more opportunities and driving progress
towards the realization of the Sustainable Development
Goals (SDGs).

A conceptual framework for digital transformation in
TVET was developed for this study, building on two
recent studies by the ILO (2021b) and UNEVOC (n.d.),
and considering the most recent work of the Global
Education Coalition (GEC) on a Digital Transformation
Collaborative (DTC) (UNESCO, 2023c¢). In Table 1, digital
transformation in TVET can occur across four levels of
increased sophistication: technical and technological;
curriculum and qualifications; teaching and learning
using technology, which includes both pedagogy and
instructional platforms and tools; and the contribution
of digital transformation in TVET to sustainability and
resilience.

The conceptual framework provided the study with

a pragmatic lens through which to explore existing
practices in LMICs, with a view to drawing out best
practices and lessons learned from practitioners at

both the governance level and on the ground. Desktop
research and country case studies conducted to better
understand existing practices and trends in digital
transformation in TVET in LMICs; how TVET stakeholders
in LMICs can improve their TVET systems and skill
development, including lifelong learning opportunities,
through digital transformation in TVET; how TVET
practitioners introduce digital transformation in TVET
concepts into learning and teaching, including lessons
learned; and the effects of digital transformation in
TVET on teachers and students, including the latter’s
learning outcomes and entry into the world of work. The
five country case studies were selected based on their
geographical locations and coverage of the four levels
of the conceptual framework, as illustrated below.

2. https://unevoc.unesco.org/home/Digital+Transformation+in+TVET
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Conceptual framework for digital transformation in TVET

Digital adaptation
and acceleration

Digital innovation
Digital transformation in TVET for

technical and technological
development

Digitization of TVET and Skills

Supporting TVET providers for a digita—

Changes to teaching and

Changes to the organizational
management of learning within
TVET providers

Source: Authors.

Digital transformation in TVET for teaching and learning using technology

Digital transformation in TVET for curriculum and qualifications

The digital transformation in TVET in TVET examples
presented in the five LMIC case studies show good
efforts towards digital transformation in TVET. However,
in the chain of digital development, these countries are
still primarily focusing on the early stages of digitizing
information and providing access to and through
technology, emphasizing connectivity and devices,
blended learning models and more flexible learning
opportunities, and integrating MOOCs and/or industry
credentials within current curricula. The work in the
middle, where efficiency and effectiveness have the
potential to be improved dramatically, is still mostly
nascent — even in these LMICs, which are considered as
advanced cases. The first efforts countries seem to make
at this middle level focus on using learning management
systems (LMS) to gather student data for more informed

teacher practice (in theory, and with many caveats). At the

level of digital transformation, where new insights might
be generated, early efforts from leading LMICs focus on
aggregating labour-market data and education data to
gain insights on skill-matching.

Changes to the role of TVET providers
within their education and labour market
ecosystems and communities

learning, and delivery
processes

The case-study countries have managed digital
transformation in TVET in varying ways to achieve
different imperatives, driven by their own circumstances
and contexts. However, there exist several cross-cutting
findings, which are especially relevant for other LMICs
wishing to promote digital transformation in TVET.

Enabling factors for digital transformation in
TVET

While not a comprehensive list of all possible enabling
factors in every context, the following four enabling
factors for digital transformation in TVET in the context
of LMICs have emerged from this study:

a. Ensure a level of digital infrastructure that can
support digital transformation in TVET at a level
and pace appropriate to the country: Private-sector
innovation can be relied upon to some extent, but
enabling policies, advocacy, targeted interventions
for the most marginalized and relevant training for
citizens are important initiatives in this regard.

1
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b. Place equality and inclusivity at the core of
digital transformation in TVET: Ultimately, digital
transformation in TVET must contribute towards
ensuring the country’s sustainability and resilience.
Its strongest contribution is in creating equal
opportunities for larger groups of citizens to gain
competencies relevant to this goal.

¢. Follow a coordinated approach between institutional
transformation and the acquisition of new digital
skills by practitioners, managers and policy-makers.

d. Develop enabling legislation that leverages digital
transformation in TVET to strengthen TVET policies,
including on data privacy, and new skill-recognition
systems facilitated by increased data interoperability.

Digital transformation in TVET for technical
and technological development

At the national level, all countries reported an increased
investment in technology. Examples from the case
studies included the installation of an optical fibre cable
linking Tunisia with Europe, the 'Digital India’ digitization
drive and the ‘Digital Bangladesh'’initiative.

Every case study identified systemic (and mostly
inhibiting) factors within education and training systems
that influence digital transformation in TVET:

a. Poor access of the population to devices: While
major goals centre on equity, case-study participants
recognized that not all people in society will have
access to devices. They expressed the sentiment that
TVET institutions cannot take on this burden, and
looked to personal investments or national initiatives
to provide access to the necessary devices.

b. Lack of access to, and/or the high cost of,
connectivity: Participants suggested that corporate
innovations could promote access to affordable
connectivity, together with public-private partnership
(PPP) initiatives, such as telecommunications
companies zero-rating education-related websites.
Although not zero-rated, the ‘Digital India’example
shows that offering cheap, 4G-only high-speed
mobile data using a spectrum suited to both voice
and data as part of an aggressive government-
championed PPP is a viable, effective and cost-
effective solution that can work well in developing
countries. However, not all developing countries
possess the necessary infrastructure, which requires
substantial investment.

¢. The availability of information online does not
equate the ability to access this information. This is
particularly evidenced in the Kenyan case study.

d. A key challenge for digital transformation in TVET
is to integrate technology and data with existing
systems and databases. To some extent, India and
Brazil have been able to aggregate labour-market
and education data to gain insights on skill-matching.

Digital transformation in TVET for curriculum
and qualifications

International TVET systems have been strongly
influenced by CBET approaches to curriculum design
and assessment. Several of the institutions involved in
the case studies created a direct link between different
forms of CBET and digital transformation in TVET. Kenya
developed CBET policy framework and guidelines
targeting the TVET level; these are currently being
implemented towards move to more skill-oriented
outcomes for students. However, CBET could not happen
100 per cent remotely in any of the countries, with some
offering an 80-20 split (80 per cent distance learning and
20 per cent in-person learning).

While hybrid formats were associated with cost savings
and improved access, the study also highlighted the
impact on programmes requiring practical exposure.
Although examples of hybrid formats were identified

in Kenya, India, Brazil and Jamaica, very few (if any) of
these programmes had been evaluated for their impact.

Educating learners and adults for general digital
competence, such as what is happening in India, is
noteworthy but not enough to future proof societies.
Strong effective partnerships with industry to
determine the competencies of new occupations is
becoming more urgent as advancements in the tech
space continue.

Digital transformation in TVET for teaching
and learning using technology

The five case studies contain several examples of
digital tools, including online teaching and learning
platforms, blended and mobile learning courses,
MOOCs, virtual and augmented reality, and simulations,
being developed and/or used in the context of LMICs.
However, the bulk of digital transformation in TVET

in LMICs focuses on improving access to education
through digital and blended learning platforms or
delivery modes. Countries are still grappling with

12
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digital divides; the changes in pedagogy necessary to
effectively utilize these platforms; and educator and
community capacity, particularly around digital skills.

LMICs still primarily focus on digitizing information
and enhancing access to technology and connectivity.
Efficiencies and effectiveness could be improved
dramatically, but automation initiatives are still mostly
nascent, even in those LMICs that can be considered as
more advanced in the matter. The first efforts countries
seem to make at this level consist in using LMS systems
to gather student data for more informed teacher
practice (in theory, and with many caveats). Distance
learning is increasingly driven by a platform-based
approach, and (LMSs) are among the first technologies
to be introduced into TVET systems at this level.

The observed benefits of LMSs include the ability to
aggregate and store student data, and teachers’ ability
to refer to analytics to inform their practice. At the

level of digital transformation, where new insights
might be generated, the early efforts seen from leading
LMICs centre on aggregating labour-market data and
education data are to gain insights on skill-matching.

Lecturer capacity is a key challenge in pursuing digital
transformation. The low technical capacity of ageing
cohorts of TVET lecturers, and their resistance to being
challenged by changing practices to accommodate
technology and hybrid approaches, were common
themes, accompanied by a general recognition that
remote teaching does place an additional burden

on lecturers. The SENAI case study in Brazil provided
important and salient insights in its emphasis on ‘people
and culture first; followed by the need for technology to
drive innovation and enhance processes and techniques
for delivering education.

Teachers and lecturers must receive additional structural
support to help them transform their practice and
incorporate digital tools like videoconferencing and
domain-specific software. Lecturers must learn how

to review and curate content, and develop interactive
and learner-centric multimedia courses. They need to
understand the risks and advantages to remote learning,
and how to repeatedly make data-driven decisions.
Lecturer training must move from abstract concepts

(e.g. theoretical descriptions of how to develop online
courses) to concrete applications (e.g. teaching someone
how to deliver specific content using a specific platform,
textbook and resources). This dramatically lowers the ‘bar
to entry’for TVET lecturers, enabling them to apply the
insights gained in training more quickly and efficiently.

The Brazilian example demonstrated how this was
achieved, although the process took considerable time,
resources and effort to‘get it right”

Despite the many challenges to the introduction of
digital transformation in TVET, respondents across
all five case studies were unanimous in their support
for digital transformation in TVET as a means to
promote more individual learning opportunities and
provide more flexible learning (in terms of both time
and location).

Contribution of digital transformation in TVET
to sustainability and resilience

TVET institutions can contribute to sustainable
development by ensuring that learners have the
necessary skills and competencies to function in

the digital economy and society, resulting in more
opportunities and driving sustainable economic and
social development. Thus, digital transformation in TVET
in TVET institutions should include flexible learning
pathways that recognize prior learning. For this to
happen, new courses need to be upwardly stackable,
credentialed and recognized by industry, as evidenced
to some extent by the Brazilian and Kenyan case studies.
Equally importantly, the person for whom these courses
are designed may not fully understand (and should
therefore be informed about) how they contribute

to achieving a qualification (if applicable) or enhance
future career opportunities.

New forms of credentialing, for example micro-
credentials, are affecting how learning is recognized, and
critically, how formal, non-formal and informal learning
can be better articulated with jobs. Likewise, new forms
of generative artificial intelligence (Al), such as ChatGPT,
Copilot and Google Bard, are disrupting content creation
at many levels, also raising critical questions about ethics
and intellectual property. The TVET sector internationally
stands to be more resilient and sustainable by involving
itself closely in both these discourses, as well as testing
and the research that will help chart the way.

It is well known that LMICs, by and large, have high
percentages of young people. This youth dividend
provides a huge opportunity to implement digital
transformation in TVET, and by inference, to build more
sustainable and resilient societies. Digital transformation
in TVET can contribute to sustainable development and
social resilience primarily by facilitating the provision

of appropriately skilled and conscientious workers.

A more seamless supply-and-demand system, facilitated
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by the digital platforms identified in several of the
case-study countries (notably India), can effectively
identify the skills required for transitioning to digital and
green economies.

The research suggests that the digital transformation

of TVETs can support the recommendation of the

International Commission on the Futures of Education,
released in 2021 (UNESCO, 2021), for a new social

contract that considers broader issues of sustainability,

Summary of recommendations

Recommendations

collaborations, and targeted financing in areas

shared norms and standards in TVET, new research

where TVET can assist migrants, refugees and other
displaced persons.

Table 2 below provides an overview of some key and
practical recommendations for other LMICs.

Digital Practical recommendation TVET | Govern- | Industry | Unions | Student
transformation in ment

TVET level

Digital Follow adigital transformation in TVET-by-design’approach \/ \/

transformationin  to infrastructure development to support the equitable

TVET for technical

and technological
development

digitization of TVET institutions and take-up of digital
transformation in TVET.

Incentivize employer contributions for digital transformation
in TVET (e.g. skill levies or secure private-sector investment).

Digital
transformation
in TVET for
curriculum and
qualifications

AL

Build interoperable data systems to support digital
transformation in TVET. Prioritize data-sharing between public
holdings of citizen data, including facilitating the sharing

of information between different current and future data
systems.

Expand recognition systems to embrace digital transformation
in TVET. National systems of qualification recognition provide
important platforms for individuals with skills obtained
through experience in digital transformation in TVET for which
they do not have a formal qualification. There is great value

in introducing credit frameworks and aligning them with a
standardized education system of credits.

v

Digital
transformation in
TVET for teaching
and learning
using technology

0

Tiay

Build TVET trainer capacity in digital transformation in TVET.
Prioritize training of vocational education and training (VET)
lecturers so they can teach new occupational skills and

forms of knowledge introduced by digital transformation
technologies. Prioritize continuing professional development
(CPD) of VET lecturers to utilize constructivist approaches that
facilitate teaching and learning, and limit dependence on
teacher-dominant styles of teaching.

Conduct focused research on digital transformation in TVET. It
is expected that under the influence of digital transformation
in TVET, teaching and learning will change at pace, and
employer demand for skills will change in line with the digital
transformation of businesses.
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Executive summary

TVET | Govern- | Industry | Unions | Student

ment

Digital Practical recommendation

transformation in

TVET level

Contribution Promote inclusive digital transformation in TVET. Countries

of digital and institutions are encouraged to provide equal access to
transformation  opportunities and resources to digital transformation in TVET
inTVETto in the TVET sector for any groups that are or may be excluded;
:::;[I?;:igmty and s would particularly involve the demographically large male

@

and female youth population in the region, as well as women
in general.

Recognize that institutional culture also matters in a digital
transformation in TVET context. Other than formal rules, such
as regulations that govern behaviour, a TVET institution’s
institutional culture, values and norms of conduct, and
interactions will inform how lecturers (and students) respond

v

v

v

v

v

v

to changes.

Source: Authors.

These recommendations are in line with an initiative
launched in spring 2023 by UNESCO and the Global
Education Coalition called Digital Transformation
Collaborative (DTC) (UNESCO, 2023c). The DTC
provides support to countries implementing digital
transformation in their education systems using a
framework of five components: Connectivity and
Infrastructure, Content and Curriculum, Capacity and
Culture, Cost and Sustainability, and Coordination
and Leadership. A good way of implementing digital
transformation in TVET as recommended by this report
is through participating in the DTC.

Call to action

TVET systems are well-placed to use digital
transformation in TVET to enhance their scope, scale,
efficiency and effectiveness on many levels: technical
and technological, curriculum and qualifications,
and teaching and learning. The potential of digital
transformation in TVET to contribute to more
sustainable and resilient societies should not be
ignored.

This document is a call to action for TVET policy-

makers in LMICs to deepen their engagement with
digital transformation and embark on the process of
digital transformation in TVET. Interventions must be
context-dependent and sequential, with early efforts

at providing access to the infrastructure required for
digital development and the digitization of information.
Although the introduction of delivery platforms such

as videoconferencing software and concrete digital

tools such as LMS systems is easier on lecturers than
other interventions, it must be acknowledged that the
increased access to education through these platforms
produces a heavier load for lecturers; attention

must also be paid to preserving in-person practical
components for most courses. On the administrative
side, the use of LMSs for admissions, enrolment,
course delivery and assessment has helped centralize
information; early efforts towards digital transformation
in TVET include gathering new insights on the supply
and demand of labour through combinations of
education and labour-market data.

While existing case studies provide road maps for digital
transformation in TVET, some areas that can provide
further efficiencies have not yet been adequately
explored. Even the most advanced LMICs are not
engaged in automating TVET processes — for example,
by introducing partially automated grading or grading
based on simulations, or using sensors for building
maintenance or Al for other routine administrative tasks.

Policy-makers are called on to implement the

lessons learned in their contexts, leveraging digital
transformation in TVET to produce skilled citizens who
contribute to a sustainable economy and more resilient
societies, and a bright future for their countries.

Ultimately, the digital transformation of TVET

systems can contribute to an equitable and resilient
digitalization of LMIC societies, ensuring inclusion and
the provision of necessary digital and non-digital skills.
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There is no doubt that technological advancements and
digital transformation are reshaping the world. Across
the public, private and third sectors, business models
and operations are undergoing a transformation. They
are incorporating technology and automation, assisting
economic growth and sometimes even furthering
other development goals, with extraordinary economic
dividends and efficiency and productivity gains
achieved in a wide range of sustainable development
areas (ILO, 2019; UNESCO, 2018a; World Bank, 2016).
Examples of the integration of technology into business
processes include the following sectors:

Agriculture, where farmers can use mobile phones
to improve yields through sensor-based watering
practices (Rehman et al., 2022).

Health, where a patient can consult online with a
medical specialist despite being located in a distant
rural clinic (Chaitra et al., 2020).

Infrastructure development, where agility, speed and
data-driven decision-making can support multiple
globally active projects (Sjodin et al., 2021).

Environment, where blockchain is transforming
approaches to biodiversity conservation
(Parmentola et al., 2021).

Education, where virtual environments are used to
support learning (Pan et al., 2006).

Finance, where all traditional banking services are
now available 24/7 on mobile phones, without
the need for customers’ physical presence
(Pennathur, 2001).

Services, where Al-powered chatbots can address
customer queries (Castillo, D., Canhoto, A. I. and
Said, E., 2021).

Commerce, where e-commerce has enabled
individuals in rural communities to connect the
products they develop with the markets, promoting
broader labour-market participation and increased
incomes (Luo, 2019).

These advancements, however, come with greater
social divides between those with and without access
to technology, and sometimes carry greater risks

for workers. Those without access have fewer social

economic and social opportunities (UNESCO, 2022b),

a divide that extends across national borders as digital
transformation spreads unevenly across countries

(ILO, 2021a). And while digital labour platforms provide
new sources of work, they may offer only unregulated
casual employment, fixed-term contracts and limited
protections, raising concerns about the availability of
decent work as defined by the ILO? (ILO, 2021a).

Economic analyses indicate that the activities with the
highest automation potential (and thus the highest
potential to become redundant or relegated to non-
traditional and vulnerable work) are routine-based jobs
with predictable physical activities, such as machine
operating, bookkeeping, data entry, processing and
logistics (ILO, 2021a; ILO, 2022). Over a long period, high-
income countries have offshored low- and medium-
skilled jobs to developing countries, and it is precisely
these jobs that are now under threat from digitalization
(de Melo and Solleder, 2022). Further, the employees

in the positions that are most at-risk of automation

or technological disruption are the least likely to
receive any on-the-job training or to have prior formal
education (Nedelkoska and Quintini, 2018), and thus
have lower chances of moving into higher-skilled work.

In LMICs, especially in regions where economic

activity is limited to resource extraction or agricultural
commodity production, the weight of labour-market
demand tends to lean toward labour-intensive
employment, while demand for digital skills depends
on the services, manufacturing and trade sectors

(ILO, 2021a). For example, with the automation of
manufacturing taking place internationally, the
‘assembly line™ skill sets required to build products out
of spare parts are being replaced by individuals who
can programme, repair and maintain the automated
machines that now complete those tasks. In another
example, bank tellers and office workers are increasingly
being replaced by individuals hired to maintain
platforms and websites. These kinds of transformations
are only expected to increase.

‘By 2025, 70 per cent of organizations will implement
structured infrastructure automation to deliver flexibility
and efficiency, up from 20 per cent in 2021! - Bittman et
al. (2023)

3. For a definition of decent work as given by the ILO, see: https://www.ilo.org/global/topics/decent-work/lang--en/index.htm

4. The assembly line format, in which each worker has and performs only one set routine task in a series of tasks which turn materials
into outputs (for example, plastic pieces into a toy, or ingredients into a hamburger), was introduced by Henry Ford in 1913. It was
first applied to the manufacturing of Ford automobiles but rapidly expanded to other products and sectors, becoming a nearly
universal methodology for manufacturing until the advent of automation.
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The increasing global use of digital technologies (such
as mobile telephone technology), which is especially
prevalent in the wake of the COVID-19 pandemic,

is also driving change in the tools and modalities of
learning, assessment and certification, was well as

the provision of career guidance, job matching and
labour-market services (ILO, 2021b). Given the current
opportunities in the digital sector, the potential for
personal development and national growth largely rests
on a person’s ability to modify or produce technology.
And yet, due to limited opportunities in the local labour
market and constrained access to digital skill-building
programmes, there exists a real risk that LMICs will
remain consumers rather than producers of technology
- i.e. countries that use technology generated by others,
generating additional data which are harvested to
further advantage the producers of technology, and
continuing to drive the international digital divide.

In this context, TVET and skill systems in LMICs need to
be alert and responsive to the new skills required by
different occupation, such as programmers, information
and communications technology (ICT) security
specialists or multimedia specialists. In so doing,

they should ideally also engage in their own digital
transformation by incorporating technology to improve
their efficiencies, content, customer services and

reach, all the while also managing the challenges this
transformation presents to their institutions, staff and
learners (ILO, 2021b). Drawing on the new UNESCO TVET
Strategy for 2022-2029 (UNESCO, 2022b) as well as the
UNEVOC analytical framework (UNEVOC, n.d.), digital
transformation is inextricably linked to sustainable
development and building resilient societies. Skill
development has become a central pillar to address
these future challenges, and the TVET sector is well-
positioned to support the ‘recovery, transition and
transformation’ UNEVOC, n.d.) the world needs more
than ever before.

1.1 Defining digital transformation

What exactly is digital transformation? Recent

work by the ILO (2021a) and UNEVOC (n.d.) and the
GEC (UNESCO, 2023¢; UNESCO, n.d.) has provided
some groundwork to help understand what is
meant by ‘digital transformation’in general and the
digital transformation of TVET in particular (digital
transformation in TVET in this document). According

to the ILO (2021a), digital transformation in TVET can

be conceived as phases in the evolutionary process of
an educational institution. When viewed this way, it is
possible to differentiate between stages that institutions
or individuals may go through as digital transformation
in TVET progresses. The digital transformation of

most institutions will begin with the conversion of
information into digital data. It progresses through
automation and the use of technology to ‘streamline
processes. It culminates in digital transformation, 'where
a whole-of system digitalization strategy’impacts the
entire system, from the individual TVET institution

all the way to the overarching level of the national

skill system (UNEVOC, 2021). There are three stages

of transformation: (1) digitisation, which includes the
representation of information into digital data, and the
organisation of that information in digital systems; (2)
digitalisation, in which processes are automated using
digital tools, and later streamlined with optimization of
digital applications; and (3) digital transformation, when
the whole institution is transformed (Reinitz, 2020). It
bears noting that the transformation of institutions

and systems is directly reliant on the acquisition of new
digital skills (including digital literacy, data literacy,
technical skills and digital threat awareness®) by
practitioners, managers and policy-makers.

The most recent work by the GEC (UNESCO, 2023c)
highlights important touchpoints with TVET, and in
particular digital transformation in TVET. The first is

a recognition that digital technology in education is
evolving into a human right as educational ecosystems
undergo transitions. Importantly for the digital
transformation in TVET framework presented below, the
GEC acknowledges that ‘equity and inclusion have not
driven global digital transformation; and that as a result,
LMICs are at a disadvantage (UNESCO, 2023c, p. 1). As
aresponse, the GEC proposes a framework comprised
of five components across different levels of maturity
(emerging, maturing and excelling): coordination

and leadership; cost and sustainability; connectivity
and infrastructure; capacity and culture; and content
and curriculum.

All three initiatives mentioned above (ILO, 2021;
UNEVOC, 2021; UNESCO, 2023c¢) point towards digital
transformation as a complex process with different
impacts depending on the economic sector. In the
education and training sector, digital transformation

5. https://www.forbes.com/sites/bernardmarr/2022/07/22/the-4-digital-skills-everyone-will-need-for-the-future-of-

work/?sh=2d225080a7e2
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in TVET can involve TVET operational systems
(administration, finance, human resources, building
infrastructure and maintenance, student registration,
etc.); classroom delivery (learning management,
instructional delivery methods, etc.); and the actual
knowledge and skill component of the curriculum,

for example, by integrating the use of productivity
software such as word processors or spreadsheets into
students’ learning outcomes. The integration of digital
skills into the TVET curriculum allows learners to acquire
the changing skills and knowledge (tacit and explicit)
required to succeed in a digitalizing society, economy
and labour market. Digital transformation in TVET is also
profoundly transforming the dominant modalities of
traditional face-to-face learning and teaching to involve
multiple configurations of actors (learners, teachers and
technologies/apps) in space and time (when, where,
who, how). This means that digital transformation in
TVET offers opportunities for teachers to reconsider
their pedagogical assumptions, behaviours and
relationships with students.

A definition of digital transformation in TVET

The planned and structured introduction of technology
into institutions and national TVET systems, with

the goal of enhancing scope, scale, efficiency and
effectiveness, ultimately driving more sustainable
development.

Digital transformation in TVET takes place across four
levels of increased complexity and sophistication:

technical and technological
curriculum and qualifications

teaching and learning using technology

sustainability and resilience

At the ‘Transforming Education Summit’ on September
2022 in New York, United States, UNESCO and UNICEF
proposed keys for unlocking the potential of digital
learning. That discussion led to the creation of the DTC,
a group of members of the GEC who are committed

to cooperatively developing long-term, synergistic
partnerships with countries to improve lives through
digital technology in education.

1.2 A digital transformation in TVET
framework

At a first level, digital transformation in TVET is enabled
and supported by systems, data and efficiencies. This
includes a wide range of technical and technological
applications and interventions, which can broadly

be classified as infrastructure and administrative.®
‘Infrastructure’ refers to procuring the hardware,
software, connectivity, human resources, space and
other resources required to integrate technology into

a TVET campus or system.’Administrative’ uses of data
include student enrolment, course and completion
records, staff records, performance appraisals and
financial records. For this technical and technological
layer, the first step is to establish the infrastructure

and processes necessary to digitize information (e.g.
transitioning from document records to digital records).
Once this is achieved, records and information from
different divisions or sources can be exchanged and
organized in new ways, such as using enrolment and
student-satisfaction data to inform human-resource
processes or infrastructure planning and maintenance,
compiling information on student performance into
governance reports. This can be followed by automating
some routine processes (e.g. payroll, routine procedures
or report outputs). Digital transformation would be
achieved when these processes, reports and synergies
influence or drive TVET strategy, such as to determine
staffing needs or allocation, or flag TVET infrastructure
due for repairs.

This second layer deals with the transformation of
curriculum and qualifications, or the introduction of
new knowledge and skills into the curriculum. This
could include new courses or skills, for example in
cybersecurity, programming or cloud computing; it
could also mean integrating digital skills into other
courses, for example, including the ability to create
PowerPoint presentations or use spreadsheets as
learning outcomes for general courses. Here, digital
transformation would be achieved if, for example,
enrolment and student survey data are synthesized with
industry and partner data to determine new skill needs
and necessary curriculum revisions.

The third level refers to the transformation of teaching
and learning using technology. At this level, digitization
would involve incorporating digital learning records,
for example, by transitioning from paper grades,

6. The DTC Framework refers to connectivity and infrastructure at this level (UNESCO, n.d.)
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assessment records or evidence portfolios to their
digital equivalents. The organization of data likely
involves use of an LMS. The streamlining of processes
could include:

new methods of instructional delivery (e.g. using
blended or remote learning)

new tools for learning and assessment (e.g. using
digital or remote assessments, automated grading,
and multimedia resources or simulations)

new methods of pedagogy (e.g. incorporating design
thinking, project-based learning, ‘flipped classrooms’
which emphasize independent learning prior to
lecturer engagements, or the ‘use-modify-create’
digital learning framework)

Digital transformation would be achieved when
teachers and students are able to engage effectively
through digital modalities, using digital tools and
associated pedagogies, significantly improving

access to the institution or system for students and
producing equivalent or better learning outcomes
than traditional methodologies. While supported by
the underlying layers, TVET teachers can extend their
theory and practice in innovative ways, and provide
space for students to expand their creative potential.
This layer opens the possibility of TVET lecturers and/or
students creating new products, tools and engagement
strategies, and new ways of teaching and learning
using the ever-expanding repertoire of available digital
technologies and tools.

The fourth and more advanced level of digital
transformation in TVET is the contribution of digital
transformation in TVET to sustainability and resilience,
which refers to digitally enabled practices in TVET that
contribute to sustainable development and resilient
societies. On this level, the GEC suggests adding
capacity and culture (UNESCO, n.d.). In this case, we
have taken our lead from the UNESCO TVET Strategy
for 2022-2029 (UNESCO, 2022c¢). The strategy envisions
TVET as playing an integral role across several lines of
action and activities, including the following, which are
relevant to digital transformation in TVET while placing
equity at the heart of policy (UNESCO, 2023a):

identify the skills required for transitioning to digital
and green economies

deliver TVET to address youth unemployment
and meet demands for inclusive digital and green
transitions at the workplace, online and in other
learning settings

enhance science, technology, engineering and
mathematics skills, and foster entrepreneurial and
21*tcentury skills

support the teaching workforce and TVET institutions
to foster quality, innovation and excellence

reinforce governance and unlock investment

integrate rights-based education for global and
participatory citizenship

promote TVET institutions as places for social
integration, cohesion and green citizenship

Digital transformation in TVET would not be enabled
without two cross-cutting components, which are part
of the broader policy and regulatory frameworks for
TVET. The first is the necessary human and financial
resources (also see UNESCO, n.d.). Digital transformation
in TVET requires funding at all four levels of the
conceptual framework described above. Infrastructure
is critical at the technical and technological level, to
reform and digitalize curricula and qualifications, to
train TVET practitioners in using new technologies, and
critically, also to support sustainability and resilience.
The second cross-cutting component is a quest for
ongoing and deepening digital innovation across all
levels of the conceptual framework. As described by
the ILO (2020a), it is useful to think about innovation in
digital transformation in TVET across three categories:

digital innovation (how tech enables new forms/
pedagogies of teaching and learning in TVET)

digital adaptation (how tech requires teaching of
new skills in TVET to adapt to the changing needs of
society and the labour market)

digital acceleration (how tech may accelerate existing
policies — massification, inclusion, exclusion and
unemployability).

The four-level conceptual framework used in this study
builds on the existing frameworks found in recent
literature, including from the ILO (2021d, 2021e) and
UNEVOC (2021) referred to above. Figure 1 below
provides an overview of the complementarities
between the three frameworks.
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Figure 1. Four-level conceptual framework for digital transformation in TVET

Contribution ofdigital transformation in TVET to sustainability and resilience

Digital transformation in TVET for teaching and learning using technology

Digital adaptation
and acceleration

Digital transformation in TVET for curriculum and qualifications

Digital innovation
Digital transformation in TVET for

technical and technological
development

Digitization of TVET and Skills Systems (1L0,2021e)

Supporting TVET providers for a digital world (UNEVOC, 2021)

Changes to the organizational
management of learning within
TVET providers

Source: Authors.

1.3 Research design

LMICs are rising to the challenge of digital
transformation in TVET. Successful implementation

of various forms of digital technology is steadily
increasing in many LMICTVET institutions, despite
substantial challenges related to infrastructure and
human resources. The present research contributes to
the conversation by exploring digital transformation

in LMIC countries, focusing on the types of digital
transformation in TVET, the ways in which digital
transformation is happening and the lessons learned
from digital transformation in TVET efforts. This work is
an opportunity for policy-makers, TVET administrators
and practitioners to reflect on the digital transformation
of their own institutions and countries, considering the
lessons of others to broaden their own efforts at using
technology to improve TVETs.

Changes to teaching and
learning, and delivery

Changes to the role of TVET providers
within their education and labour market

processes ecosystems and communities

The framework described above provided the study
with a pragmatic lens through which to explore existing
practices in LMICs, with a view to drawing out best
practices and lessons learned from practitioners at both
the governance level and on the ground. The desktop
research and case studies sought to better understand:

existing practices and trends in digital transformation
in TVET in LMICs

how TVET stakeholders in LMICs can use digital
transformation in TVET to improve their TVET systems
and skill development, including lifelong learning
opportunities

how TVET practitioners introduce digital
transformation in TVET concepts into learning and
teaching, including the lessons learned

the effects of digital transformation in TVET on
teachers and students, including learning outcomes
and entry into the world of work
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Overview of digital transformation in TVET case studies

(ase study Country context Data collection

Brazil The National Service of Industrial Apprenticeship (Servico Nacional de Document and
Aprendizagem Industrial [SENAI]) is Brazil's national training institute providing  literature review;
short-term vocational training, as well as secondary and post-secondary eight key informant

technical courses. The case study on Brazil focuses on the Programa SENAl de  interviews (conducted in
Padronizacao Educacional (SENAI Programme for Educational Standardization), Portuguese)

which offers an example of how technology was used to standardize the

administrative and managerial processes in adapting in-person traditional

courses to online and hybrid ones.

India The case study focuses on the digital transformation journey taking place in Document and literature
the TVET space in India. Despite being classified as an LMIC, India has been review; five key
making significant strides in its digital transformation journey across various informant interviews

sectors. In the education sector, India has introduced and implemented various (conducted in English)
methodologies and remodelled the education sector over the last ten years.

Jamaica A small island nation with a population of about 2.8 million, Jamaica is Document and literature
currently invested in its ‘National Strategy to Develop the Global Services review; five key
Sector;, which hinges heavily on ICT skill development. While access challenges informant interviews
persist (particularly in rural areas), 68 per cent of the population had access (conducted in English)

to the internet as of 2018.” While experiencing many of the same technical,
cost and access challenges typical of developing states, Jamaica has shown
progress towards digital transformation in TVET through innovations such as
the National diagnostic assessment and referral system (NDAR),® a centralized
application system for TVET training, and its Labour market information

system (LMIS),? which draws quantitative and qualitative information from
various sources to provide job-matching opportunities. Although efforts to
digitalize Jamaica's TVET system have been ongoing, the COVID-19 pandemic
precipitated the use of blended learning methodologies at the institution level.

Kenya Kenya is one of the leading countries in Africa in terms of the application Document and literature
of digital transformation to help citizens transition to the modern age. The review; four key
government achieved this without leaving out of the mainstream economy informant interviews
those on the margins, recognizing that a large portion of the population (conducted in English)

relies on the informal economy for its livelihood (although there are always
gaps). The introduction of M-PESA to the Kenyan financial sector is one such
government-led intervention that made it possible for Kenyans from all
walks of life to gain access to the mobile payment economy, with minimal
requirements other than ownership or access to a mobile device.

Tunisia There is an imperative in Tunisia to combat unemployment among young Document and literature
people, a recognized national challenge, in addition to improving the skills of  review; six key informant
the currently employed adult workforce. Regional unemployment disparities  interviews (conducted in
exist between the interior and coastal regions, as well as gender disparities French)
especially in the interior regions, where female labour-force participation is
low. This raises the question of what role TVET offerings can play in meeting
these needs. Unemployment rates are high, but a high proportion of job
vacancies advertised by public employment services are not filled, pointing to
a skill mismatch.

Source: Authors.

7. https://data.worldbank.org/indicator/IT.NET.USER.ZS?locations=JM
8. https://ndar.heart-nta.org/About.aspx
9. https://www.Imis.gov.jm/
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1.4 Structure of this report

This report is structured in five sections:

a. Section 1 provided the background context,
a definition of digital transformation and the
conceptual framework used for the research.

b. Section 2 provides an overview of digital
transformation in TVET, based on an extensive review
of relevant literature.

c¢. Section 3 provides a summary of each case study,
followed by a set of cross-cutting observations.

d. Section 4 responds to the key research questions by
drawing on the findings from the literature review
and the case studies, and presents a set of cross-
cutting findings.

e. Section 5 provides recommendations for policy-
makers and directions for future research.

Sections 2-5 are structured under the thematic areas
outlined in the conceptual framework, as follows:
technical and technological transformation, curriculum
and qualifications, transformation of teaching and
learning, and the contribution of digital transformation
in TVET to sustainability and resilience.
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2.1.Technical and technological and
transformation

To play a significant role in achieving the SDGs and
building resilient communities, TVET systems must
overcome significant systemic challenges. A core
challenge concerns access to technology, which

is influenced by factors such as gender, cost and
connectivity, as outlined below.

The Mobile Gender Gap report by the GSMA™
(Shanahan, 2022) shows that the gender gap in

access to technology is narrowing, but still hovered at
16 per cent in favour of males in LMICs in 2021, up from
15 per cent in 2020. The gap is largest in South Asia
and sub-Saharan Africa, where males are respectively
41 per cent and 37 per cent more likely to own a
mobile device than women. By region, the gender gap
has decreased in 2021 in Latin America & Caribbean,
to 1 per cent, and East Asia & Pacific (2 per cent), but
remained mostly unchanged in Europe & Central Asia
(5 per cent), Middle East & North Africa (16 per cent)
and Sub-Saharan Africa (37 per cent). The gender gap
in South Asia is the highest, it was 67 per cent in 2017,
36 per cent in 2020, but rose again to 41 per cent in
2021 (Delaporte and Bahia, 2022).

Particularly in Africa, major infrastructure challenges
affect how quickly citizens and economic sectors can
move towards digitization, a factor also influenced

by the prevalence of informal work, as individuals
working as street vendors or day labourers are
unlikely to be connected. Ultimately, while 2G

and 3G network coverage nearly stands at global
averages, only 33 per cent of adults in Africa use the
internet, compared to a global average of 50 per cent
(Ndulu et al., 2021).

While there are exceptions, most LMICs - particularly
low-income countries — bear the highest mobile
connectivity costs; these are proportionately much
higher in a lower-income country than in a higher-
income country (UNEVOC, 2022). Connectivity prices
are based on an international interconnected network,
much like an airline, without a sliding scale of charges
or costs predicated on location or national income. This
further disadvantages lower-income countries and their
citizens since few can afford to access the opportunities
provided by the internet, and those that do spend

a greater portion of their income to do so. Figure 2
below gives the price of mobile broadband data as

a percentage of gross monthly national income per
capita across different regions of the world. The dotted
line denotes the 2 per cent ‘affordability threshold’
determined by the Alliance for Affordable Internet.”

Its placement clearly demonstrates that LMICs are
above the affordability threshold, while higher-income
countries are below it.

Figure 2. Data-only mobile broadband prices as a percentage of monthly gross national income (GNI) per capita,
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Even once access is achieved, the high cost of data, a
lack of support for teachers in making the transition,
short timeframes for digital adoption, and limited

or ineffective training have led to low motivation to
embrace a new digital landscape of teaching and
learning (UNESCO, 2022). Moreover, because of the
gendered divisions of labour in many households,
female teachers and trainers have less time than their
male counterparts to acquire learn new technologies
and how to manage virtual workspaces and classes
(UNESCO, 2022).

Over and above the need for foundational
infrastructure, the integration of technology in TVET
systems at this level requires commitment and political
will. Government, institutional stakeholders and citizens
must agree on the need for digital transformation

and prioritize this expense. This alignment can be
achieved through advocacy or other campaigns. A good
example is the ‘Digital Bangladesh’ strategy, which has
become nearly synonymous with the Awami League
Party, which first introduced the idea in 2008 as part

of a major campaign that included the introduction

of technological infrastructure in the country as a key
component of the party’s manifesto. The strategy has
helped increase internet access by a factor of 100 and
quadrupled the country’s gross domestic product in

13 years (Chowdhury, 2021). Today, the country even
celebrates ‘Digital Bangladesh Day’ every year.

It is important to understand that the access gap is not
just based on physical infrastructure and connectivity.
The International Telecommunication Union (2019)
details additional factors that could inhibit access to
connectivity, including a market-efficiency gap in which
those who could invest in connectivity do not, as well as
the'smart subsidy zone'in which a judicious investment
from government could result in access. Predictably, the
true access gap is experienced by households with the
lowest income. UNESCO-UNEVOC (2022) emphasizes
that it is the most marginalized populations which lack
access. It notes that in 2019, 80 per cent of students

in sub-Saharan Africa and 50 per cent of students in
Southeast Asia lacked internet access at home, with
individuals in the lowest 20 per cent of income unlikely
to even own a radio in LMICs. This means that remote
TVET interventions are unlikely to reach at least some of
those who might benefit the most from them.

12. https://en.unesco.org/themes/skills-work-and-life/bear

Policy can also play a prominent role here. There are many
examples of governments enacting policies aiming to
promote or benefit from digital transformation, including
by investing in the foundations of digital transformation
—i.e. infrastructure, basic education, higher education
and research - and providing subsidies to companies

to accelerate the transition. In addition, countries have
defined regulations governing digital transformation,
designed national plans to digitize government,
established departmental and/or central authorities for
digital technologies and created associations or shared
governance models with the private sector (World Bank,
2021a). With regard to LMICs in particular, the literature
has many recommendations for promoting digital
transformation in TVET and ‘Industry 4.0’ (ILO, 2019; OECD,
2019; UNESCO, 2020; World Bank, 2021b; ILO, 2022).

The UNESCO programme ‘Better Education for Africa’s
Rise Il (BEAR II)’ supported digital transformation in TVET
in several countries. Particularly in Uganda, it provided
ICT equipment to TVET institutions to increase their
capacities and train work-ready graduates in agro-food
processing and post-harvest management. Furthermore,
interactive smart boards were procured to support the
training of teachers and relevant TVET and teacher-
training departments to promote their potential for
strategic management. In 2022, 146 TVET teachers from
20 TVET institutions were trained on 21st-century skills
and benefited from strengthening the curriculumin
these areas.”

2.2. Curriculum and qualifications

Digital competence is an important requirement for
learners to succeed in their studies, employment

and ongoing development in the workplace. Serval
emerging frameworks for digital competence have been
developed in recent years. Broadly, as noted below by
Lee et al. (2022, p. 2):

[TVET teachers] need to develop a range of technical
skills in terms of digital pedagogy as well as an
understanding of how learners are learning more
individually or collaboratively through a multitude of
technology-enabled methodologies, including game-
like learning environments and simulations. However,
in doing this they also need to blend these new forms
of knowledge with the parts of the TVET teacher skill
set that continue to endure and remain relevant while
evolving with technological change.
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Several factors need to be addressed in this respect.
First, there exist some challenges in devising a single
unified formulation of competence, for several

reasons. From practical skill-based programmes at the
certificate level (e.g. nail technician), to intermediate
diplomas (e.g. accounting), through associate

degrees (e.g. engineering), there clearly exist many
different digital competence levels. It follows that

TVET teachers’ digital competencies are also crucial

if TVET students are to succeed in the labour market.
Again, the digital competence necessary for different
types of TVET teachers poses pressing questions.

The UNESCO-UNEVOC practical guide on ‘Promoting
Quality in TVET Using Technology’ categorizes the
range of necessary high-level digital skills as follows:

(1) use of digital technologies to enrich pedagogical
techniques and practice; (2) use of technology to

better manage learning needs and learner experiences;
and (3) teaching digital skills, including how to use
digital technology and tools. These digital skills or
competency frameworks emanate from the UNESCO‘ICT
Competency Framework for Teachers’ and the European
Commission’s ‘Competency Framework for Teachers..
These examples indicate important approaches, but also
suggest further complexity (UNESCO-UNEVOC, 2020b).

2.2.1 New skills required by the labour market

The widespread introduction of emerging technologies
into the labour market has resulted in two substantive
effects. First, the skill requirements for jobs, particularly
those related to technology, have outpaced the
workforce’s growing education levels. Technology

has increased the demand for higher-skilled workers,
enabling them to demand higher wages and leading to
growing wage inequalities identified as early as 2013
(Schmitt et al., 2013). Second, routine repetitive tasks
are being replaced with more efficient technology-
based systems (Masriadi et al., 2023).

Both effects have direct consequences for educational
institutions and education systems, including TVETs,
which must respond to the increased demand for digital

skills by offering relevant programmes for students.
Since a growing percentage of middle-skill jobs require
productivity software even at the entry level (Burning
Glass Technologies, 2017), TVETs must ensure that

all students are equipped with the skills to handle
basic software packages such as word processors,
spreadsheets and presentation software. At the same
time, growing ICT sectors (and the growing role of

ICT in other sectors) mean that skilling systems need
to deliver high-quality, relevant digital skills for the
economy. The skills in demand include Al, programming,
development, cybersecurity, cloud computing and
data analytics (merSETA, 2020; European Software Skill
Alliance, 2021; World Economic Forum, 2020).

2.2.2 New skills required by students

Students need additional skills to benefit from online
TVET programmes (ILO and UNICEF, 2022). In addition
to basic digital skills, they need specific online learning
skills, including the use of online platforms, online
document editing and collaborative tools, and online
communication tools with the instructor, administrative
staff and other students (World Bank, 2021a). Some
programmes introduce students to basic digital and
online learning skills (Cedefop, 2022). Students also
need access to infrastructure, which may include a
computer, a stable internet connection, a microphone
and a camera, and a quiet place for studying and taking
classes (OECD and World Bank, 2022). Because of these
requirements, some students may face different or
additional barriers to taking online programmes.

2.2.3 New skills required by teachers

The attitudes, behaviour and skills of TVET teachers
influence their‘use of digital tools and services

for teaching TVET' and their commitment ‘to the
digital delivery of TVET through distance learning’
(UNESCO, 2022b, p. 8). Table 4 outlines the technical
and pedagogical skills teachers need to support
student achievement.

Table 4.

Applying Using productivity tools for teaching and learning

Infusing Integrating ICT tools in programmes to accommodate learning needs
Transforming Using to support and empower students to advance their skills

Source: Based on UNESCO, 2022.
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One of the primary challenges in introducing
technology and innovative pedagogies in classrooms is
lecturer capacity. In 2021, UNESCO-UNEVOC, together
with Omnia Education Partnerships, offered a three-
month training for TVET managers, teachers and ICT
staff in Jamaica, Kenya, the Maldives, Nigeria and

Peru to help build digital capacities in the wake of

the pandemic.”™

To respond to ICT skill requirements, many teachers
need to acquire new skills or upgrade their current skills.
According to UNESCO (2022), the following aspects of
knowledge are required:

Digital pedagogy skills. Students must know

how to search, select and plan the use of online
materials, tools and features to prepare their course
(UNESCO, 2020).

The ability to adapt teaching practices. Teachers
must adapt pedagogical content, knowledge,
materials and evaluations to online environments
(UNESCO, 2022b).

The ability to use, and teach students to use,

a learning platform and its functions such as
synchronous assignments (online classes, group
assignments) and asynchronous assignments
(readings, homework, etc) (UNESCO, 2020). Teachers
must be able to generate a good-quality process.

In addition, teachers need to understand the use of
technologies to support learning and teaching. Bozalek
et al. (2014) suggested that digital technologies can
support the transformation of pedagogical practices
from a didactic to a transformative mode, aligned to
authentic learning (Reeves et al., 2004) and assessment
(Wiggins, 2011). This suggests that to fully utilize digital
technologies, teachers must acquire basic digital skills,
master the use of learning platforms and digital tools
required for courses, be able to adapt content to the
online environment, and finally understand the ways

in which the online environment will change the
interactions between themselves and between learners.
Hence, TVET institutions must provide teachers and
trainers with training and capacity development to
enable them to offer high-quality online programmes
(ILO, 2020a).

The UNESCO programme ‘Youth Employment in the
Mediterranean’ contributes to improving qualifications

in the region’s countries. For instance, there are tangible
results in the three key areas of digital, entrepreneurial

and life skills. A skill platform was introduced in 4 four
countries, reaching 180 teachers and 14,400 students. The
entrepreneurship training in Palestine led to events in three
regions. In Lebanon, the life skills approach resulted in the
creation and publication of the ‘Life Work Skills Toolbox;
which may also be used in Jordan, Palestine and Libya.'*

2.3.The transformation of teaching
and learning

As noted in Section 1, pedagogical transformation

is grounded in the introduction into the classroom

of new technologies and tools, combined with new
pedagogies to support the optimal use of these digital
tools. The framework outlined three broad categories for
consideration: methods of instructional delivery, new
tools for learning and assessment, and new methods of
pedagogy. This subsection unpacks concrete examples
in each category.

2.3.1 New methods of instructional delivery

Online teaching and learning

One of the most influential ways through which digital
transformation is influencing education systems

in general, and TVET specifically, is through online
teaching (OECD and World Bank, 2022; ITU, UNESCO
and UNICEF, 2020; ILO and UNESCO, 2020). During the
COVID-19 pandemic in particular, many national TVET
programmes included online assignments or migrated
towards open and online teaching (World Bank, 2020;
UNESCO, 2021; ILO, 2021, 2022).

Digital technologies have also provided the means to
transition from traditional higher education and TVET
involving teacher-driven didactic classrooms to more
interactive online internet-based systems (ITU, UNESCO
and UNICEF, 2020). However, increased access to online
teaching and learning opportunities has not automatically
encouraged teachers and trainers to experiment with
ways of improving traditional teaching methods. Many
TVET lecturers have retained didactic and teacher-centric
face-to-face methods even as they transition to online

13. https://unevoc.unesco.org/home/Digital+Transformation+in+TVET

14. https://en.unesco.org/themes/skills-work-and-life/yem
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delivery, ignoring accessible and simple digital learning
approaches and tools designed to encourage active
participation (OECD and World Bank, 2022).

Blended learning

Before the large-scale availability of the internet,
distance education was correspondence- and print-
based, possibly been augmented with radio, television
or audioconferencing. It did not incorporate interaction
between learners and instructors or co-learners, despite
the programmes’ requirements for hands-on experiences
and learning outcomes including social interaction skills
(ILO, 2021b). Today, the internet has enabled blended
learning, which combines individual online learning
with in-person interactions (ILO, 2020a; ILO, 2021a;
UNESCO, 2021). Distance education can now include
student-teacher and student-interaction through
collaborative tools such as blogs, wikis, podcasts, open
educational materials, chat rooms and online forums
(World Bank, 2021b; ILO, 20214, 2021b, 2022).

However, the blended learning research and practice
has‘'not yet provided sufficient guidance on supporting
the creation of an immersive blended learning
environment, which is seen as an essential aspect

to improve and contextualize learning experiences

for twenty-first century learners’ (Bizami et al, 2023).
One solution is grounded in constructivist theories,
with a focus on encouraging students to ‘construct
new knowledge based on their previous experience’
(Al-Huneidi and Schreurs, 2012, p. 1). However, this is
still a very limited approach to constructivism, which

in essence posits that learning takes place through
interactions between individuals, and between
individuals and the environment. In-person interactions
can be used to increase the social connection among
students and enhance overall positive experiences for
students (Farliana and Mulyono, 2018; UNESCO, 2021).

Mobile learning

The of MOOCs has represented one of the most
transformative developments in education of the last
15 years, but a more interesting development was the
parallel rise in the use of mobile devices to support
learning (Stéhr, 2017). Sharples et al. (2016) concur that

15. In addition, such systems can collect administrative data.

mobile learning does not just allow accessing education
on small devices, but also forces those involved in
education to reconsider the experience and context

of mobile learners, including the role of teachers and
technology in supporting them.

Mobile devices such as smartphones and tablet
computers can support remote and blended learning.
Today, there is no need to develop content (e.g.
websites or apps) specifically for mobile devices, which
can access general websites and use the same apps as
computers. Mobile phones are the predominant device
through which many citizens from LMICs access the
internet. Sharples et al. (2016) studied mobile device
use by MOOC students and found that those who

use them the most tend to be younger, have degrees
or equivalent qualifications, and are predominantly
male. Therefore, mobiles are an important vehicle for
expanding learning possibilities for TVET students.

2.3.2 New tools for learning and assessment

Learning platforms

A learning platform is a software environment used for
education and training, e-learning or digital learning
as part of the instructional delivery strategy of public
or private institutions. Different kinds of platforms can
be designed to meet the needs of particular learning
populations.

LMSs such as Moodle, Google Classroom and
Blackboard have evolved over the last few decades to
include more sophisticated forms of predictive guidance
and adaptive learning pathways using algorithms. The
interface between these platforms (which are mostly
based at the place of employment or educational
institution) and broader national data systems may be
less advanced, but there is a strong push for increased
interoperability' across such systems internationally
(Shiohira and Dale-Jones, 2019).

Massive open online courses (MOOCs)

A MOOC is an online learning course designed for

large numbers of geographically dispersed students.
MOOCs have been used as a platform for presenting
TVET programmes (Khan et al., 2018;; Mazin et al., 2020).

16. ‘Interoperability’ refers to the ability of systems, or components of a system, to seamlessly (usually automatically) exchange
information with each other. One example is the manner in which a mobile phone registers an email as ‘read’ once it has been

accessedon a computer.
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Some MOOCs emphasize networks between participants
and the sharing of resources (Bozkurt et al., 2018), but
most MOOCs are educator-led instruction featuring
content for mass consumption (Stracke, 2017). In these
MOOCs, the instructor is mostly responsible for preparing
the course and monitoring public assignments on an
online platform (Xing, 2019), and the student is expected
to take the course and complete the assignments, mostly
or completely independently.

The core value-added of MOOCs is their scalability, but
there are limitations. While MOOCs can attract many
participants'’, programme completion rates can be low at
approximately one-third of enrolment (Shah et al., 2022).
In addition, MOOCs have limited capability to assess
complex and open-ended student assignments (Admiraal
et al, 2015). As a result, there may be limitations to how
this kind of platform can benefit TVET students. However,
it must also be noted that in terms of gross numbers,
MOOCs have huge potential: assuming a 33 per cent
completion rate, a MOOC with as little as triple the
enrolment of a traditional course will graduate the same
number of skilled individuals as a traditional course with a
100 per cent completion rate.

MOOCs are often associated with open educational
resources (OER)."® Open courseware and OER are freely
available and openly licensed instructional materials
that can be used for online TVET programmes, thereby
reducing costs (UNESCO, 2018). However, current
research suggests that the greatest potential of OER lies
in supporting a more equitable and student-centred
learning approach, referred to as‘open pedagogy’or‘open
educational practices’ (Ehlers, 2011; Colvard et al., 2018).
Open pedagogy implies student’s use of OER in creating,
rather than consuming, knowledge.

Generative Al

The November 2022 release of ChatGPT, a generative
Al application, resulted in a groundswell of interest
and expectations of what Al technology means for
teaching and learning. There is no doubt these new
developments already form an integral component
of digital transformation in TVET and will impact all
levels of learning. The current debates surrounding
ChatGPT (see Bozkurt et al., 2023), and more recently

17. https://www.classcentral.com/report/mooc-stats-2020/

also Copilot and Google Bard, as well as other more
familiar open Al platforms such as DALL-E, highlight
diverse perspectives and the potential impact on TVETs.
The World Economic Forum'™ notes ‘concerns about
academic integrity, while also adding that ‘worries
over plagiarism and cheating should not overshadow
the learning opportunities [generative Al] brings’. On
the other side of the debate, well-respected cognitive
scientist and modernist Noam Chomsky has been
vocal in his criticism of such technologies as ‘high-tech
plagiarism; citing the ‘false promise of ChatGPT'* A
recent study conducted by researchers from OpenAl
and the University of Pennsylvania refers to a broader
perspective on the impact of Al (Eloundou et al., 2023).
It suggests that white-collar jobs, such as those within
the ‘information processing industries’ (like information
technology), are the most exposed to generative Al,
while jobs in ‘manufacturing, agriculture and mining; as
well as those that only require a high school diploma,
vocational school, or on-the-job training (including
food-preparation workers, electricians, barbers and
medical assistants) are the least exposed.

This aspect of generative Al is growing exponentially,
and exploring it fully would require a separate report.
That said, openAl is already impacting teaching and
learning in TVET colleges, and policy-makers and
practitioners should participate in these debates. The
risk of generative Al being misused is very real, and
the likelihood that OpenAl will serve the interest of
the few over the many is even greater. Of particular
consideration for LMICs is the potential impact of
technology that draws its conclusions from a‘majority
perspective, based on the ‘most common themes’
related to a topic. Such overreliance on ‘artificial
unintelligence’ (Broussard, 2019) can have negative
consequences, particularly in contexts that are seriously
considering ‘decolonizing education’ (Mazrui and
Wagaw, 1985; Smith, 2016) or seeking to promote (for
example) minority languages or minority perspectives.

Simulations and immersive
learning technologies

Learning simulations are complex real-life authentic
tasks conducted in an environment that support

18. Open Educational Resources (OER) are learning, teaching or research materials in any format/medium that can be found in the public
domain or that have been copyright but are released under open licence, that permits open no-cost access to re-use/purpose, adapt,

or redistribute.

19. https://www.weforum.org/agenda/2023/03/chatgpt-and-cheating-5-ways-to-change-how-students-are-graded/

20. https://mymodernmet.com/noam-chomsky-chat-gpt/
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experiential learning. They range from problem-based
tasks to complex scenarios that closely resemble
reality (e.g. virtual aviation environments) and didactic
materials that mimic reality (e.g. manikins in medicine
or nursing) (Ahn and Nystrém, 2020; Breckwoldt et al.,
2014). Simulations enable the acquisition of practical
skills, experiential knowledge or other cognitive abilities
(e.g. problem-solving skills that often cannot easily

be performed in real-world situations), and therefore
support pedagogical theory related to experiential
learning, constructivism and situated learning

(Kolb, 2015; Lave and Wenger, 1991; Ericsson, 2004).

Virtual and augmented reality

Virtual reality (VR) combines hardware and software

to simulate a spatial three-dimensional world in a
digital application people can navigate in an immersive
experience (World Bank, 2021b). In the Metaverse, for
example, people have digital avatars that can meet
other people to conduct personal and professional
activities (McKinsey, 2022). Similarly, augmented

reality (AR), is a set of techniques that create digital
projections on the physical world so that people can
interact with physical and digital objects simultaneously
(Ozdemir et al., 2018).

VR/AR applications are useful for simulating phenomena
or environments in which students interact (Karstensen
and Lier, 2020). For instance, a VR application has been
used to simulate a manufacturing context and for
collaborative work among students (Gonzalez et al,
2015). AR systems are also used in manufacturing and
experiential learning (Goppold et al., 2022). Additionally,
there is a growing need for secondary-level TVET
graduates to operate and maintain VR/AR devices and
applications, together with other high-tech trends
(Cedefop, 2022; ILO, 2022).

Virtual and remote assessment

Emerging evidence from multi-country studies

(ILO, 2021¢; World Bank, 2021b) suggests that
assessments associated with TVET certification,
including trade tests, can be delivered in more hybrid
forms. However, remote technology cannot replace
certain components of skill-building programmes
that are inherently practical and require face-to-face
interaction or specialized equipment.

21. https://unevoc.unesco.org/home/Toolkits+for+TVET+providers

The COVID-19 pandemic required TVET systems
internationally to grapple with the complexities of
assessments and examinations using virtual and remote
modalities. Guidance notes issued early in the pandemic
advised countries to postpone theoretical and practical
exams, and rely instead on ‘past results to determine
grades or assume that assessment [could] take place
after COVID-19 measures [were] relaxed’ (Levin et

al., 2020, p. 6). As the pandemic progressed, online
platforms such as the UNESCO-UNEVOC ‘Toolkits for
TVET providers,?' launched in 2022, filled an important
gap, assisting practitioners and policy-makers in
managing issues related to remote assessments.

2.3.3 New methods of pedagogy

The majority of TVET learners enrolled for occupational
development need specific hands-on experience to
develop and exercise technical knowledge and skills,
as well as opportunities to build the social skills related
to workplace communication, teamwork, diversity,

etc. (ILO, 2021d). While they cannot replicate the in-
person experience, TVET programmes can adapt to
hybrid or blended learning pedagogies that provide

a mix of remote and in-person activities (ILO, 2020a,
2021b; UNESCO, 2021), and simulations which can

also provide facsimiles that may replace or reduce

the requirements for in-person hands-on experiences
(ILO, 2019). Pedagogical transformation is necessary to
both fully exploit and mitigate the risks of distance or
remote learning.

One example of innovative pedagogies is digital
game-based learning (DGBL), which some argue

can promote critical thinking, problem-solving and
collaboration; enhance knowledge acquisition;
address misconceptions when playing together;

and improve learning in different content areas
(Sourmelis et al., 2017; Boyle et al., 2016; Foko and
Amory, 2018; de Freitas, 2018). Feedback from these
experiences indicates that students can feel lost and
need support, signalling the need for peer and lecturer
support, as well as a well-structured and supportive
game platform. Structural elements to be addressed
include user experience, social relationships and
communication, user engagement and recognition of
learning and achievements (Foko and Amory, 2018;
Tlzln et al., 2019).
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The Global Skills Academy, launched by UNESCO in

July 2020, aims to help 10 million young people build
skills for employability and resilience by 2029. Currently,
20 members of the GEC are contributing to the GSA's
mission through free and high-quality online trainings.
For instance, Conecta Empleo, a partnership between
Fundacién Telefénica and SENATI in Peru, will provide
more than 100,000 young people with access to training
in key digital and employability skills in its 54 educational
campuses.?> Microsoft, for its part, is supporting the
Technical Education and Skills Development Authority

in the Philippines with training in digital skills. Since
November 2021, over 17,000 learners in the country have
signed up for Microsoft’s Digital Literacy course, and more
than 6,500 have already completed the training.

2.4. The contribution of digital
transformation in TVET to
sustainability and resilience

Digital transformation in TVET is central to global
sustainability (Gomez and Lorini, 2022; Chandola,

2015; Holzinger et al., 2021; UNESCO, 2021). Digital
transformation, specifically from a TVET perspective, has
the potential to contribute to several key areas explored
in this section.

2.4.1 Digital ecosystem platforms

Digital platforms are central to managing the supply
and demand of skills. A new generation of platforms
embraces the complexities of entire ecosystems as
technologies enable more sophisticated architectures
than ever before (Chakroun and Keevy, 2023). In some
countries and regions, the platforms are driven by the
private sector; in others, there is strong involvement
from governments (Shiohira and Dale-Jones, 2019).
The five case studies included in this study present
several examples of platforms that are developed within
LMICs. While knowledge and understanding of both
the potential and risks associated with the transition to
ecosystem platforms are still nascent, the development
of these platforms is a growing trend.

One potential benefit deriving from establishing
these platforms is the inclusion of micro-credentials
in learning records and recognition. Micro-credentials
have recently garnered growing international interest
(CEDEFOP, 2023; ILO and UNICEF, 2023; UNESCO,
2022d), and ecosystem platforms with a degree of
digital interoperability provide an ideal infrastructure
for knowledge, skills and competencies to be codified,
recorded, aggregated and verified in real time.

Upskilling, reskilling (including providing skills
required for the transition to the green economy) and
lifelong learning also fit well into a logic that allows
supply-and-demand ecosystem actors to collaborate
more seamlessly through a common nomenclature.
There is still much to be said and done with regard to
digital ecosystem platforms, but have the potential to
contribute to sustainability through flexible learning
pathways and the recognition of non-formal and
informal learning.

2.4.2 A new social contract for TVET

The report on the Futures of Education, released in
2021, firmly positions TVET as a critical sector for global
sustainability (UNESCO, 2021). This call for global
solidarity and international cooperation, including :

shared purposes, commitments, norms and standards

cooperation in knowledge generation and the use of
evidence

financing education where it is threatened

The report outlines ‘a new social contract’and provides
digital transformation in TVET with a clear vision,
which includes broader issues of sustainability. Shared
norms and standards in TVET will be key, as will be new
research collaborations and targeted financing in areas
where TVET can assist migrants, refugees and other
displaced persons.

2.4.3 Skills for inclusive and

peaceful societies
The UNESCO TVET Strategy for 2022-2029 argues for
a line of action that focuses on skills for inclusive and
peaceful societies (UNESCO, 2023a). This is an area that
policy-makers and practitioners should take seriously
when considering digital transformation in TVET,
especially with regard to two aspects:

22. https://www.unesco.org/en/articles/global-skills-academy-new-partnership-deliver-skills-training-peru
23. https://www.unesco.org/en/articles/global-skills-academy-microsoft-supporting-digital-skills-trainings-philippines
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integrating rights-based education for global and
participatory citizenship

promoting TVET institutions as places for social
integration, cohesion and green citizenship

These aspects can be addressed at the levels of the
curriculum and pedagogy, but more broadly require
institutional heads and policy-makers to explicitly factor
them into strategies and frameworks.

The ‘Bridging Innovation and Learning in TVET’ project
complements national developments to explore and
support innovative, society-oriented modes of learning
and cooperation in TVET. For instance, since 2019, it
provides offline digitalization projects in Burundi and

the Democratic Republic of Congo to support quality
improvements in TVET teaching and training. These
projects are based on‘Ideas Cube) a portable nano-server
that creates a local offline Wi-Fi hotspot users can connect
to using any device. It allows access to thousands of
specially curated digital resources, as well as extending
support in the use of technology-aided teaching methods
to educators located in areas of the world that lack
internet connectivity.?*

2.5 Managing digital transformation
in TVET in TVET institutions

Digital transformation in a TVET institution must

be acknowledged as a complex challenge. The
introduction of institutional digital technology (and

the transformative use of technology in particular)
involves the institutional leadership, the planning
division, technologists, administration, and teaching
and learning staff members (ILO, 2021d). As such, the
capacity for digital transformation is strongly influenced
by the skill of teaching, technical, administrative and
management staff; financial resourcing and access to

digital services; and other contextual considerations
that may emerge between well- or poorly resourced
rural or urban TVET campuses, and the communities
and industry they serve. Students also need to be
considered, particularly with respect to their access and
capacity to utilize digital tools. As previously mentioned
(Section 2.2), learning through technology is a skill that
may need to be explicitly taught.

‘Digitalization of education is a strategic goal in most
national educx@ational policies. It poses challenges not
only to teaching staff but also to TVET management,
requiring organizational, personnel and teaching
development as well as technical measures'*

According to the ILO (2021a), there is currently no single
framework or standard approach that can develop

a digitalization strategy for skill systems. However,

there are key principles that all managers and leaders

in TVETs need to consider when implementing any
digital transformation in TVET interventions within their
institutions:

Social inclusion should be the key focus of any digital
transition strategy; National skills systems need to
become integrated systems; Digitalization of TVET and
skills development requires specific digital solutions
for this form of education and training; Digitalization
is also about change management as digitalization
changes almost every work role in a system; Building
digitalization capability requires a holistic workforce
development approach (ILO, 2021a, p. 1).

In 2020, Rujira, Nilsook and Wannapiroon analysed
documents, theories and related research on

digital transformation practices and processes in
high-performing digital VET colleges. The research
culminated in a synthesized framework consisting of
five pillars (Table 5).

24. https://unevoc.unesco.org/bilt/Promising+Practices+in+TVET/lang=en/id=6634

25. https://www.giz.de/akademie/en/html/60955.html
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Vocational education college transformation process toward high-performance digital organization

Digital Vocational education colleges Digital vocational High-performance digital vocational education colleges
transformation education colleges
framework
Policy Organizational The governance and management procedures
structure; Digital follow the digital format of the C-Suite
strategy
Process Curriculum development;  Digital platform; Technological and innovative research be
Instructional management; Digital academic useful for industries and communities; Working
Information system process on digital system; Learning process
management management by digital system
People Executive development; Digital leadership;  Digital intelligence quotient of learners; Digital
Teacher development; Digital skills; Digital ~ readiness for labour market approaching of
Student development workforce graduates; Digital leadership of executives;
Digital Competency of teachers and education
personnel
Stakeholder Digital stakeholder  Digital cooperation with enterprises; Digital
management literacy and professional services to community
and society
Infrastructure Internet network; Buildings, Digital Digital ecosystem

classrooms, laboratories,
workshops or farming;
Learning sources and
academic resource centres;
Fundamental public
utilities system

infrastructure; Cloud
computing; Internet
of Things; Big data

Source: Adapted from Rujira, Nilsook and Wannapiroon (2020), p.835. Available under CC BY 4.0.

A number of courses are available to help TVET
management with their digital transformation,
including the module ‘Managing Digital Teaching

and Learning’ developed by the GIZ TVET Academy
(GIZTVET Academy, n.d.). In addition to providing TVET
management personnel with an understanding of
digitalization in the context of teaching and learning in
TVET, this course offers managers skilling on deducing
qualification requirements for TVET teaching staff, and
deriving suitable and affordable digitalization options
for their institutions.

In another example, UNESCO-UNEVOC is championing
over 2022-2023 four digitization subprojects for TVETs.
Although not solely geared towards managers and
leaders, the subprojects assist them in solutioning for
digital transformation in TVET, including by fostering
digital partnerships and providing pooled resources
through technology hubs such as ‘fab-labs and
makerspaces’ (UNESCO-UNEVOC, n.d.).

26. https://dx.educause.edu/

Leaders in institutions are likely to differ in their
inclination and capacity to respond to the challenges

of digital innovation. In their progress towards digital
transformation, some will emerge as innovators, some
as adopters, and some as followers. When taken to the
level of whole ‘institutional change management; it is
important to possess adequate conceptual models that
help consider the challenges from a holistic perspective.
In addition to a systems-wide approach accounting for
the contextual factors of each institution, a grounded
perspective on how the digital transformation in TVET
agenda will advance is also necessary. Institutional
change has a long timescale, and the scheduling of
activities and milestones needs to be clear. Educause®
has identified several high-level activities that must

be achieved to support progress toward institutional
digital transformations, including learning, planning and
implementation.
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Digital transformation journey

Learn Plan Do

Define DX Assess readiness Assess your DX progress
DX and culture Lead a conversation Plan the next steps

DX and workforce Develop a DX strategy Learn from others

Source: Adapted from Educause. Available at https://dx.educause.edu/ under CCBY SA 1.0

2.6 Concluding note

The following section provides an overview of the five and a review of all publicly available documentation,
case studies undertaken in late 2022 and early 2023 in which form the sources of the information presented.”’
Brazil, India, Jamaica, Kenya and Tunisia. Each case study  The case studies are analysed using the conceptual
involved a set of five to seven key informant interviews framework presented in Section 1.

27. Note that any and all uncited quotations are drawn from the participant research conducted for these case studies.
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3.1. Brazil

3.1.1 Country context: Brazil

The National Service of Industrial Apprenticeship
(SENAI) was formed in the 1940s as part of the National
Confederation of Industry with the goal of providing
a quality labour force to the expanding industrial
sector (Barria et al., 2016). SENAI is organized at both
the national and state levels as a private, non-profit
organization and is financed, managed and led by
industry through levy-based income. In recent years,
SENAI has developed into an institution providing
short-term vocational training, secondary and
post-secondary technical courses as a standalone
operation (Barria et al., 2016).

In addition to SENAI, the Brazilian TVET system is
complemented by 41 federal institutes, state technical

Table 7.

KEY STATISTICS
Vocational education

Enrolment in secondary
vocational, both sexes

General education

Net Enrolment Rate,
secondary education,

schools and private institutions (UNESCO-UNEVOC and
National Council for the Federal Network of Vocational
Institutions, 2018). Upper-secondary students enrolled
in technical programmes represent 11.5 per cent of the
total population. The National Education Plan 2014~
2024 foresees expanded enrolment of TVET students
by 2024, but this is unlikely to be achieved (Barros et al.,
2018). A significant portion of secondary-level technical
enrolment is in the evening shift, composed on average
of older students with lower socioeconomic status. A
recent study by Barria et al. (2016) found that graduates
from upper-level vocational technical education

obtain 30 per cent higher wages, are less vulnerable to
unemployment and informality, and are more likely to
nrol in a college education than those who completed
secondary education at most

Education finance

Government expenditure
on education (% total)

(number) male (%)

956.6 thousand 80.3% 16.1%
] ] [
] ]

of which female (%)

54.6% 83.2%

for female students

on vocational education
(% of total)

not available

TVET INSTITUTIONS AND RESPONSIBLE MINISTRY

Federal
institutions services
41 (2019) 2789 (2019)

Secondary and tertiary

Ministry of Education

Source: UNESCO-UNEVOC Country Profile (UNEVOC, 2022a).

National apprenticeship

Secondary and tertiary

Ministry of Education

Private and Public
Technical Schools

1838 (2019)

Secondary

States
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3.1.2 Case study: Brazil

The case study identified the ‘Programa SENAI de
Padronizacao Educacional, SENAI's digitalization
experience aiming to create and provide hybrid TVET
courses, as a key area if focus to explore the lessons
learned from high-level decision-making as well as
derive a more local perspective from instructors and
teachers. Since its launch in 2012, a number of online
and hybrid programmes have been created based on
existing in-person programmes. The SENAI experience
shows continuously increasing quality in the adaptation
processes and course offerings from the perspectives of
administrators, instructors and students. The COVID-19
pandemic increased the rate at which online and hybrid
courses were adapted and offered; enrolment in those
courses reached 65 per cent in 2022, compared to

40 per centin 2019.

The SENAI Programme for Educational Standardization
began in 2012 as SENAI was undergoing ‘a generation
change of its teaching professionals, where SENAI's
workforce needed to increase to deal with demand
and enrolment just as several trainers, lecturers and
teachers were about to retire. In a bid to mitigate the
loss of institutional memory and teaching expertise
while simultaneously building its capacity, SENAI
made a strategic move to use technology instead of
increasing its infrastructure. The ‘standardization’ was
a call for administrative and managerial processes

to transform traditional in-person courses into

online and hybrid courses. This transformation was
underpinned by a primary focus on organizational
culture. Digital transformation was implemented as a
‘culture movement’ with a view to‘changing people’s
mindset; followed by a deeper understanding of digital
transformation in TVET that also involved changing the
teaching and learning process itself. The programme
restructured traditional processes by incorporating
technology, then improving and enhancing the
teaching learning process. Results from students’
evaluations demonstrate better learning results in
several programme areas, while teachers were more
likely to better connect theory and practice using
digital tools.

The creation of new online and hybrid TVET courses
as part of the programme underwent nine stages
(or standardized routes) before the first students
were enrolled.

Step 1 involved profiling to determine industry

and learners’ needs through ‘prospective studies of
technological foresight based on how technologies
would be used in the next 5-10 years and also on the
real demand of the productive sector’

Next, designing the competence-based curriculum
(Step 2) and planning the course (Step 3)
commenced.

Once this was done, teaching plans
(Step 4), textbooks (Step 5) and online lessons
(Step 6) were developed.

Additional supporting materials and resources such
as teaching kits and reference simulators were then
identified and developed (steps 7 and 8),‘not as
mandatory standards but as references that teachers
can use’ Once this was in place, teachers/lecturers/
trainers/tutors were offered intensive programmes on
content material and delivering the course.

The last step was evaluation (Step 9), where students
were surveyed to obtain both impact information
(the student’s employability) and their overall
satisfaction with the course and its delivery.

The whole process was undertaken in collaboration with
a wide network of subject-matter experts from relevant
industries, as well as education and training experts
who sit on national sectoral technical committees,

with the aim of identifying and implementing best
practices to ensure teaching and training in the relevant
competencies. As of January 2023, this process has
resulted in 70 technical courses, 233 certifications and
1,318 textbooks.

SENAI's efforts have revolved around ‘creating a single
methodology for creating new programs. Specialized
technical and vocational content was primarily
delivered in a hybrid, ‘semi-face-to-face’ format, where
80 per cent of the content is online (distance learning)
and 20 per cent is delivered in-person in the classroom.
However, changing the mindset and culture to one
that involves open hybrid teaching and use of different
technologies, applications and platforms posed
challenges that required intensive awareness-raising,
from top management to teachers themselves.
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Respondents attributed the success of this programme
to the competency-based nature of the programme,
which gave teachers and tutors autonomy on deciding
which of the available resources could meet their
teaching style. Instructors with less experience in online
and hybrid courses struggled somewhat to design their
first offerings, for which they had to develop some
teaching materials and adapt to new tools and a new
routine. This was more of an issue for those teachers
and instructors who started working online during the
pandemic. Over time, the teachers received support
from SENAI, including equipment and connectivity,
and developed the necessary skills to provide
higher-quality instruction.

Because of the 80-20 split (80 per cent distance learning
and 20 per cent in-person learning), tutors offering the
online course were not necessarily the same as those
proctoring the practical in-person in the classroom

or lab environment. This posed another practical
challenge, in that online tutors had to create a face-to-
face lesson plan the face-to-face tutors would need to
execute to align with online course content. Alignment
meetings between tutors determined what kind of
material and resources the school possessed, and
adapted content accordingly.

When asked how they felt when transitioning to hybrid
teaching, most teachers evoked fear, anxiety and
uncertainty. Instead of looking for trained tutors in the
market, most institutions trained the teachers of the
onsite courses as online tutors, providing semi-annual
as well as sporadic training over the course of a month
when needed. At the beginning of each semester, it
was common for SENAI to create a pedagogical week,
during which tutors were trained (usually at night) on
two-and-a-half to three-hour courses]. Additionally,
one of the senior tutors developed ‘how-to’ video
tutorials to help other tutors and students navigate the
learning platform.

SENAI also offered training to improve teachers' digital
fluency, one of the main challenges arising from

the ‘teacher-turned-tutor’ strategy. Faced with high
resistance from faculty members owing to fear or
ignorance, SENAI identified ‘early adopters’ who took
the first step and showed others there were significant
benefits to be gained from adopting the technologies.
These trainers/tutors became ‘multipliers’ by expanding
take-up, which also led to mentoring groups that
supported and reassured others during the transition.

Several courses used innovative technologies (Al/

VR) with simulations, as well as all the back-end
technologies, to support teaching and learning. As

in other LMICs, students’ limited access to the
necessary equipment, internet connectivity and the
course content was a hindrance, especially in the less
industrialized states. SENAI offered some support in
response: courses and online lessons were accessible via
mobile phones or computer rooms, with no additional
cost to access a specific platform or simulator; students
simply paid for data. This support has also improved
over time, as more open-source and less data-heavy
apps are being developed and used.

Students highly valued the courses’flexibility and
relevance. Although initially they felt uncomfortable
owing to low digital fluency, tutors provided a

lot of support, as did another facilitator when

needed. WhatsApp was the default communication
platform, but some participants could not access
high-data videos or simulations on their ‘old and buggy
smartphone, heading to campus in such cases. Students
appreciated the opportunity to view lessons again
afterwards as part of self-learning. Having overcome the
initial stress, they registered for other SENAI courses.

SENAI data revealed that students in hybrid distance
learning differed from students enrolled in face-to-face
courses. Initially, students in semi-face-to-face courses
tended to be older; they often worked while taking the
course, had to study at night, or did not have time to go
to school every day. Over time, however, young people
became interested. Thus, DX/ expanded both access and
opportunities for people to take the courses.

3.1.3 Key takeaways: Brazil

Technical and technological

SENAI managed the technical and technological level of
the digital transformation in TVET framework and solved
problems over time:

Administrative and managerial processes for creating
and offering the online/hybrid courses started strong
and improved.

Instructors were provided with equipment and
connectivity.

SENAI supported instructors in acquiring general
digital skills and using better teaching tools.

Students were supported in obtaining access/
connectivity, as well as using the online tools.
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Curriculum and qualifications

SENAI started the programme based on its previous
experience of competency-based curricula for in-
person traditional TVET courses, then used existing
programmes to create online and hybrid courses based
on the standardized processes. Areas were prioritized
based on industry and learner needs. According to

the head of the programme, needs were determined
through ‘prospective studies of technological foresight
based on how technologies would be used in the next
five to ten years, and also on the real demand of the
productive sector!

The next steps involved designing the curriculum,
planning the course, developing teaching plans,
offering online lessons, virtualizing textbooks, and later
identifying and developing supporting materials and
resources such as teaching kits and reference simulators.
Once this was all in place, teachers/lecturers/trainers/
tutors were offered intensive training programmes

on the course content and delivery. Later, a follow-

up evaluation assessed both the impact information
(i.e. student employability) and students’ overall
satisfaction with the course content and delivery.
Impressively, this process resulted in 70 technical
courses, 233 certifications and 1,318 textbooks.

Teaching and learning

The programme’s online and hybrid courses use many
different strategies. The primary mode of delivery is
hybrid, or ‘semi-face-to-face, comprised of 80 per cent
distance learning and 20 per cent face-to-face learning.
This does present a challenge; due to this split, tutors
offering the online course are not necessarily the same
as those overseeing the practical hands-on proctored
sessions. This means that online tutors must create
face-to-face lesson plans that the face-to-face tutors
will execute to align with what is being taught in the
online course. To this end, alignment meetings between
tutors determine what materials and resources the
school possesses, to adapt the courses according to
the school’s resources. Instructors received support to
use more effective practices. For instance, to prepare
the teaching staff for distance learning, the teachers of
the onsite courses are trained as tutors, as opposed to
the institution looking for trained tutors on the market.

This is done through semi-annual training and sporadic
training during a month as needed. Students, on the
other hand, received support from tutors and other
facilitators when needed, using WhatsApp groups

to communicate.

Sustainability and resilience

This transformation was underpinned by a focus on
organizational culture first. Digital transformation was
implemented as a ‘culture movement’aiming to ‘change
people’s mindset; followed by a deeper understanding
of digital transformation in TVET that also involved
changing the teaching and learning process itself.

The programme restructured traditional processes

by incorporating technology, then improving and
enhancing the teaching learning process. Results from
students’ evaluations show better learning results in
several programme areas, and teachers were more likely
to better connect theory and practice using digital tools.

3.2.India

3.2.1 Country context: India

With almost 40 per cent of the national population aged
between 13 and 35, India is widely recognized as having
the largest youth population in the world (ILO, n.d.).
According to Grant Thornton (2020), the labour force in
India is expected to grow by 32 per cent over the next
20 years, and there is a push to enhance the skills and
employability of the workforce to ensure that India’s
demographic dividend® is an asset for the country. A
key imperative for India is transforming ‘the large labour
pool into an adaptable, flexible and analytical skilled
workforce who are responsive to the changing global
needs and environment’ (Kumar and Kaur, 2022).

At the same time, propelled by both the public and
private sector, India is ‘digitizing activities at a faster
pace than many mature and emerging economies’
(McKinsey Global Institute, 2019, p. 1), Spurring these
digitization efforts is the ‘Digital India’ programme.
Launched in 2015 by the Government of India (Gol) to
digitally empower India and make it a knowledge-based
economy, Digital India is an umbrella programme
aiming to bridge the digital divide by ensuring digital
access, digital inclusion and digital empowerment to

28. ‘Demographic dividend’is the growth in an economy as a result of declining fertility and mortality rates. Low birth rates and low
death rates boosts the working population’s productivity as resources are freed up and invested elsewhere in the economy. Source:
https://www.investopedia.com/terms/d/demographic-dividend.asp
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create investment and employment opportunities, and
digital technological capabilities in India (Ministry of
Electronics and IT, 2021).

The successful penetration of high-speed internet
service through the Gol’s ‘Digital India" mission
facilitated learning through auto-paced and self-paced
training modules in the most remote corners of the
country, and enabled various digital interventions in the
TVET landscape at all levels: (i) systemic (digital schemes
and country-wide integrated digital skills platform); (ii)
pedagogical (classrooms without walls; interactive, self-
and auto-paced digital training through virtual, offline
or blended models); (iii) curriculum (physical, digital and
‘phygital’ courseware and learning modules, depending
on job role and sector); and (iv) technical (digital literacy
and skills).

The following are the most relevant digital
transformation in TVET interventions in TVETs in India:

‘Skill India Digital’ (SID) is a digitization effort of the
Ministry of Skill Development and Entrepreneurship,
which aims to facilitate the objectives of the ‘Skill
India Mission’ (SIM) to upskill Indian youth to enhance
livelihood opportunities and cater to industry-specific
demand-supply gaps and labour shortages.

TheHub and Spoke Model of Vocational Education’
is an effort of the Ministry of Education under

the Samagra Shiksha Abhiyan (Holistic Education
Campaign, in Hindi), a pan-India government funded
scheme to vocationalize education and support
teacher-training institutions whereby the ‘hub’school
infrastructure and facilities can be used by the ‘spoke’
school students for VET.

Kaushal Mart of the National Skill Development
Corporation (NSDC) is an online skilling
resource marketplace that aggregates skilling
resources and reference materials to bridge the
demand-supply gap.

Kaushal e-Pustakalaya is an ebook reader application
of the NSDC that provides readers with easy access to
digital books in the sector and trade of their choice.

Bharat Skills is a central skill repository of the
Directorate General of Training that provides
people with course material, videos, a National
Skills Qualification Framework (NSQF) curriculum,
a question bank, mock tests, etc. by clicking on the
course of their choice.

Pradhan Mantri Kaushal Vikas Yojana (PMKVY),

the prime minister’s Skill Development Scheme,
offers digital learning resources to PMKVY trainees
covering their chosen job role in all sectors. The
resources, which are provided by the NSDC, are self-
paced, multilingual and can be accessed anytime,
from anywhere.

Kaushal Panjee (skill register) and Kaushal Aapti
(psychometric skill and personality test) are being
offered by the Ministry of Rural Development (MoRD)
through Deen Dayal Upadhyaya Grameen Kaushalya
Yojana (DDU-GKY) to help rural youth decide on their
career paths.

‘Start-Up Village Entrepreneurship Programme’
(SVEP) was started by the MoRD as part of the
National Rural Livelihoods Mission to promote village
entrepreneurship through digital means.

These skill-development programmes and policy
interventions are implemented by the NSDC under the
aegis of the MSDE. Interventions focus on access and
scalability across difficult terrains and varied socio-
cultural and linguistic realms, and are grounded in

the PMKVY, the flagship skill-development scheme of
the Gol.
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Table 8.

KEY STATISTICS
Vocational education

Enrolment in secondary
vocational, both sexes

General education

Net Enrolment Rate,
secondary education,

Education finance

Government expenditure
on education (% total)

(number) male (%)

2.3 million 60.9% 16.5%

] [ ] [ |

[ ] |

of which female (%) for female students on vocational education
(% of total)

16.6% 62.4% not available

TVET INSTITUTIONS AND RESPONSIBLE MINISTRY

Schools Polytechnics
252176 (2016) 3867 (2016)
Secondary and Senior Diploma
Secondary

Ministry of Human
Resource Development

Source: UNESCO-UNEVOC Country Profile (UNEVOC, 2022b).

3.2.2 Case study: India

Ministry of Human
Resource Development

This case study focused on the scale and use of
technology-enabled solutions in India, notably in the
textile and welding sectors, where more innovative
technology-driven solutions are being used. Launched in
2015 by the Gol, SID was identified as a prime example

of digital transformation in TVET. SID was established to
support the development of the country’s workforce skills.

The Gol launched SIM in 2015 to empower Indian youth
by enhancing their employability and entrepreneurial
skills. SIM seeks to address the country’s skill gaps

and strengthen the framework of VET by supporting
short-term, long-term and apprenticeship training; skill
development and entrepreneurship; and some other
skill programmes emanating from other ministries

(Gol, 2021).

As part of Skill India, SID was established to pursue a
trainee-centric and market-led skilling model. SID is a
digital platform that provides demand-driven skilling

Industrial Training
Institutes

14312 (2016)

National Trade Certificate

Ministry of Skill
Development and
Entrepreneurship

programmes, in association with Indian industry and/
or according to international requirements. Critical
components include the digitization of courseware and
teaching methodologies, for example, the provision

of online videos and app-based learning and training
delivery; secure business information management

for registrations, assessments and certifications; and
thorough onboarding of stakeholders, including project
management partners and awarding, assessment

and certification bodies. SID is accessed by multiple
stakeholders and houses information on trainees,
trainers, training providers, Sector Skill Councils

and employers.

SID presents a unique integration of the mainstream and
vocational education system, a vision of India’s National
Education Policy 2020 with its unified National Credit
Framework system. It implements the ‘vocationalization’
of school education under the Samagra Shiksha Abhiyan,
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with the Department of School Education and Literacy
as its implementing agency. Through this effort,
vocational courses compliant with the NSQF are offered
at the senior secondary school level (grades 9 to 12).

The following features of SID are important to
understand the penetration levels of digital
transformation in India:

SID is an inclusive industry-led, learner-centric
framework that provides an intuitive learning
interface, along with an Al-based course
recommendation engine, for those in school/
employment or those seeking job/apprenticeship
opportunities.

It provides learners with a wide array of options (for
education, skilling, upskilling, reskilling and lifelong
learning), in addition to online counselling, training in
entrepreneurship skills and mentorship services.

Earn-while-you-learn models, alumni services, job
exchanges and course financing options are also
made available to the candidates according to their
real-time, geotagged location.

SID also provides every citizen with secure profiling
(a digitally verified credentials system) through

a consent-based credential-sharing framework
featuring proof of education, skills, employment
and reputation.

In the context of efforts to streamline processes, systems
and data, digital transformation in TVET initiatives
within TVET in India include several platforms. The

Skill Development Management System (SDMS) was

a pioneer effort in this regard in the mid-2010s: it
housed business tools required to operationalize skilling
programmes on the ground, as well as real-time data
management, including on courses offered; enrolments;
training and certification records; employed candidates;
ongoing batch details; and the registration of trainees,
trainers, assessors, awarding bodies, training providers
and training institutes.

With the advancement of technology, learnings from
this database management system and the increasing
requirements of a holistic digital platform, the SDMS
was transitioned into the Skill India Portal (SIP)

around 2017-2018. SIP is an integrated digital skill-
development platform which was then an assembly of
activities managed by the NSDC. It ran online candidate-
training provider registrations; the onboarding of
trainers, assessors, subject-matter experts, awarding

and assessment bodies; online profile credentialing;
and online courses offered through the eSkill India
portal. The eSkill India portal is an e-learning aggregator
platform of the NSDC that hosts multilingual courses
with interactive video-based learning, mapped across
all sectors. Trainees can register through their mobile
numbers to access a user-friendly search engine that
enables navigation to the course of choice through an
aggregated catalogue.

At the curriculum level, various TVETs and skilling
institutions are mandated to train, upskill and reskill
with new knowledge and capacities that meet industry
standards and new developments. In TVET specifically,
the schemes described below are currently being
implemented. Modules on digital and financial literacy
and soft skills have been delivered through online,
offline and blended modes of training. Online, portal-
based design and development of curricula has been
managed under the aegis of MSDE, in alignment with
regulatory and awarding bodies on the SIP, through a
maker-checker mechanism to release the best modules.

Skill-Box (kit-based) learning provision through several
private-sector start-ups has been a novel pursuit to
enable a remotely proctored class-like scenario, whereby
the students acquire hands-on training at their own
premises. For example, for an electrician’s course, a

kit with all the essential electrical supplies would be
provided to enable the trainee to construct a circuit for
lighting a bulb. The skill boxes are developed subject to
sectoral, employer and market demands, as well as the
popularity of the course(s) among prospective students.
They are subsequently distributed to the trainees enrolled
in the selected courses. In addition to government
support, the private training providers seek funds from
firms as part of their corporate social responsibility duties
under the Companies Act (which allows corporations

to assign a share of their annual profit to development
activities). Training providers generally use this funding
to deliver skill training that is relevant to the market and
to funding organizations that are ready to take in these
trainees as apprentices or employees. This initiative is
scalable and replicable across geographies by virtue of
its online tutoring and proctoring mechanisms. The Gol is
currently deliberating on facilitating this training delivery
mechanism at the state and district levels, and at both
the school and vocational education levels, to increase
the project’s reach and support youth employment in
the most remote areas of the country through remote
self-learning.
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In another example, the ‘Digital India’ campaign by the
Ministry of Electronics and Information Technology has
supported the use of DigiBunai computer-aided design
(CAD) software for loom weaving in the textile sector.
This has enabled training in intricate textile design using
CAD software, with the designs digitally fed into the
looms through USBs or other tools. Importantly, trainers
and assessors were trained in the software prior to the
training being delivered to students.

The digital credentialing of trainees takes place through
an identification number-based attendance system
called AEBAS, which has every citizen’s unique identity
number and iris scan. Sectoral/industry orientation
videos are hosted by the NSDC in vernacular languages,
giving insights and awareness to trainees on career
growth prospects and livelihood opportunities through
active involvement and participation from the sector
skill councils.

The ‘Skill Saathi’ career counselling campaign was
launched by the NSDC under the aegis of the
Ministry of Skill Development and Entrepreneurship,
which provided the funds. The goal was to create or
facilitate career awareness among Indian youth, to
enable them to make better career choices based on
their skills and aptitude. In addition to conducting
awareness campaigns in schools and universities,

an online omnichannel platform was created to
further the campaign’s mission of preparing young
people to pursue career choices better suited to their
psychometric profiling and aptitude. The platform
registered students interested in career counselling,
and informed them on geo-proximate upcoming
counselling batches they could attend. Private
implementing counselling organizations provided
counselling sessions, their disbursement details, and
performance reviews through geotagged and time-
stamped monitoring and evaluation. During the
counselling sessions, industry experts were called on
to provide insights and encourage students to pursue
various career paths, also connecting them with
employer organizations looking for candidates who
matched their job specifications.

Smart Classes, virtual, AR/VR-based learning modules
and simulation-based exercises have always been part
of Indian skill-building and training delivery practices
— perhaps more so post-COVID, although not in all

sectors. Other initiatives include ‘bagless’ internship
days,” introduced under the Samagra Shiksha Abhiyan.
This innovative pedagogical component sustains the
interest levels of trainee students, including through
industry study visits where students are not required

to bring their bags, coursework, books and learning
materials. Apprenticeship-embedded, degree-granting
channels of learning include both apprenticeship

and job as part of the learner’s journey. The Unified
Curriculum Framework (which integrates educational
and vocational curricula) and National Credit Framework
(whereby the Academic Bank of Credits acts as the
central repository for credits earned by the learner) have
allowed a smooth incorporation of vocational streams
into the mainstream education space. As the objectives
of the Abhiyan have a long-term orientation towards
vocationalizing education, it spans across the entire
country to cater to all schools at secondary and senior
secondary levels in both rural and urban areas.

The government’s National Apprenticeship Promotion
Scheme (NAPS) provides financial support to industry
establishments that undertake/encourage apprenticeship
training. It also offers a dedicated NAPS portal where
apprentices and employer organizations can register for
apprenticeship opportunities and courses customized to
industry requirements. The portal has a three-pronged
approach of catering to: (i)apprentices/students (by
acting as a platform for registering their profiles for job
opportunities and courses); (i) employer organizations
(which can register to find suitable candidates for their
jobs and also create customized courses according to
their industry requirements); and (iii) Pradhan Mantri
National Apprenticeship Mela (PMNAM), which are online
and offline job fairs managed by the Directorate General
of training under the aegis of MSDE.

Kaushal Mahotsav is another job fair held widely

across the country by the NSDC to connect candidates
interested in skilling and job opportunities with
employers. These fairs are held at periodic intervals,
both offline and online, with both students and
employers registering online through a dedicated
portal. Candidates interested in international careers
also receive counselling at dedicated counters within
the fair. In that regards, ‘International Kaushal Mahotsav’
job fairs are a specialized practice where candidates and
employers register for: (i) counselling on international
job opportunities and organizational matching; (ii)

29. ‘Bagless’refers to days when students do not need to carry coursework (e.g. bookbags or similar) when they visit industries.
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online interviews for available job opportunities; and (iii)
finally, offer letters, enabling candidates to realize their

potential and meet their international career aspirations.

Digital transformation in TVET within TVET classrooms in
India has largely focused on blending learning, whereby
multimedia technologies for interactive learning,

online learning portals, virtual and simulation labs have
supplemented and enhanced learning. However, major
innovations in the classroom, like AR, VR or extended
VR, are only available in the well-resourced TVET skilling
institutions.

The key offerings of digital transformation in TVET in
India, as noted by respondents, include:

Enhanced user experience: digital transformation
in TVET helps organizations deliver better user
experiences through the use of digital technologies
such as Al (bots), automation and analytics.

Improved efficiency and productivity: digital
transformation in TVET can help organizations
automate and streamline processes, reducing manual
labour and increasing productivity.

Better decision-making: digital transformation in
TVET can provide organizations with access to new
forms of data and insights, which can inform better
decision-making.

Accessibility: digital transformation in TVET helps
mitigate the geographical and physical limitations of
outreach.

The unique biometric identifier was cited as an
innovation at the system level, which responded to
the challenge of poor attendance and multi-reporting
between the various schemes being implemented
owing to the ‘lack of convergence between the
multitude of schemes:

As digital transformation hoped to supplement and
enhance the conventional teaching methodology

and TVET activities, the Indian government has taken
steps to pursue a system-wide integration of all

TVET, educational and skilling platforms under one
umbrella, and in alignment with all line ministries and
government department, under the SID mission. It
offers the innovative concept of connecting schooling,

skilling, apprenticeship and employment opportunities
and activities on one platform.

This convergence of skill-building/TVET schemes and
courses is being pursued by multiple government
ministries to design and implement targeted
programmes for youth, including:

skill development and entrepreneurship (skill-
building, counselling and apprenticeship,
employment and entrepreneurial pursuits)

education (student registration, vocational schools
and skill hubs)

external affairs (international workforce mobility)
labour and employment (LMIS)

Small, medium and micro-enterprises
(entrepreneurship)

women and child development (entrepreneurial
learning, education and welfare)

All these skill-development initiatives play a significant
role in developing India’s human capital. However, they
must also promote lifelong opportunities, educating
and skill-building in a manner that leads to more
sustainable societies and greener economies. As such,
vocational education reforms are the most important
tool in realizing SDG 2030 and the SDGs. Indian industry
is spearheading several environmentally friendly
technologies, with active advocates imparting skills

to prepare youth for fast-changing sustainable and
renewable technologies.

Several TVET courses have been introduced to prepare
a ready workforce and youth for the future of work
and future-oriented job roles, and awareness of
environmental issues is considered a key priority in
this respect. In 2022, for example, FunFirst, a private
limited company and a funded partner of the NSDC
which focuses on skill-building and development

in the electronics and telecom sectors, introduced
greening technologies® into its curricula to maintain
and repair energy-efficient air conditioners® once
sponsorship and an industry partner was on board.
To meet their goal of developing skills for high-end,
market-driven jobs for all, several private start-ups

30. Also known as sustainable technology, it is environmentally friendly technology that considers both the short- and long-term impact

something has on the environment.

31. The cooling sector in India is considered a large source of both direct and indirect emissions of potent greenhouse gases (Ravindran,

Garg and Bhasin, 2022).

45



Enhancing TVET through digital transformation in developing countries

and training providers have initiated courses like a
'heating, ventilation and air conditioning’ programme
by sourcing sponsorships and industry partners willing
to offer internships/apprenticeships that provide on-
the-job training/exposure and job opportunities at the
employer’s premises.

3.2.3 Key takeaways: India

Technical and technological

SIP appears to be the main digital transformation in
TVET effort being implemented by TVET and skill-
building institutions to promote digital transformation
and make it easier for individuals to obtain information,
find training centres using geolocation, access courses
and curricula, register for programmes and connect with
employers. This portal is necessary as there are several
interventions running simultaneously, all supporting
two national key initiatives: Skill India and Digital India.
The key challenge the portal seeks to mitigate is the
effective integration of technology and data with
existing systems and databases.

Even with this portal, however, an important issue for
India’s digital transformation in TVET is the demand and
supply of informal labourers in the wake of the digital
transformation, since they are not technologically adept
enough to create a‘skill portfolio’

To tackle these challenges, the NSDC and its member
organizations are adopting an aggressive partnership
approach with employers and industry to better tailor
digital transformation efforts to their needs. Finding
the right technology that is easily accessible and
user-friendly is also crucial. It is important to note that
confronting these challenges takes time and effort,
and is not a one-time solution. It requires continuously
monitoring, fine-tuning and updating systems and
processes to match the evolving needs of industry
and employers.

Curriculum and qualifications

In keeping with Digital India, compulsory digital literacy
modules lasting 20-30 hours are being inserted into
the qualification packs of the curriculum across the
spectrum of trades to ensure that students possess

the basic skills necessary to learn, live and work in an
increasingly digital society.

32. See footnote 17

Digital transformation in TVET efforts in India have also
seen faster curriculum adaptation, as new materials
can easily be developed and added to the curriculum
in keeping with new developments in industry. Digital
transformation in TVET is also improving the quality

of the curriculum, not only by better meeting industry
needs, but also by becoming more learner-centric.

Teaching and learning

In the main, most TVETs and skilling service providers
in India use multimedia technology for interactive
learning or online learning portals, especially following
COVID-19. India’s TVET institutions mostly rely on the
following modalities:

Online and blended learning methods using digital
applications. These includes online lessons which can
be recorded (or pre-recorded and accessed later by
learners as self-learning modules), as well as other
online resources such as videos, materials and demos.

Simulations that foster experiential learning

in tandem with online and blended learning
methods are cost-effective and provide hands-on
experience safely.

Practical and project-based learning. Technology
enables students to apply the skills they have learned
to real-world scenarios and projects, and also allows
them to work with industry partners in situations
where a product or service could be used.

Skill boxes are cost-effective, and easily scalable and
adaptable to different industries.

‘Bagless’internship days*? allow students to go on
industry study visits where they gain exposure
and hands-on experience, including knowledge
enhancement, generic skills and domain skills, in
their area of concentration.

VR and AR teaching is also being explored in India,
but is not widespread and is usually localized to the
more resourced institutions, which target a small
minority of the Indian population who can afford to
pay the fees.
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The more personalized learning experience, online
assessment and analytics allow candidates to
receive real-time feedback on their performance,
followed eventually with an individualized course
of correction.

However, as highlighted in the literature and echoed
by the other case studies in this research, the success
and efficacy of blended learning requires high-quality,
ongoing professional development opportunities.

Sustainability and resilience

This case study showed innovative solutions and policies
introduced by the Gol. The digital transformation of
TVET in India is widespread and multiple schemes and
programmes are being implemented under the aegis

of Skills India and Digital India but no single institution
is implementing all of them. There is still more to do to
prepare individuals for the skills of tomorrow, especially
in countries like India where a large proportion of

the population is below the poverty line. Although
considered important, developing sustainable societies
is not always a top priority. Vocational education reforms
are the most important tool in realizing the SDGs, as set
out for 2030.3* However, unless environmentally friendly
technologies are spearheaded by industry and actively
championed by the government, TVET institutions often
do not see sustainability and green economies as key
priorities for the immediate future.

3.3. Jamaica

3.3.1 Country context: Jamaica

In the Caribbean region, TVETs  share of enrolment grew
steadily between 2002 and 2019, from 14.5 per cent

to 22.4 per cent (UNESCO, 2022c). This period saw a
general integration of the competency-based approach
into curriculum frameworks across the Latin American
and Caribbean region, leading to the development of
more general competencies in four areas: 1) technical
or occupational competence, 2) academic competence,
3) pedagogical or professional competence, and

4) personal qualities and attitudinal competence. At the
same time, existing branches and specialties have been
readapted according to technological changes and new
production demands (UNESCO, 2022c). More females

33. See the 17 SDGs.
34. See https://Imip.heart-nsta.org/ETl.aspx

than males were certified in 2022, with women
accounting for 64 per cent of certified individuals.3*

The challenges faced by TVET education in the

Latin American and Caribbean region include

slow economic growth, poor income distribution,
educational inequality, high rates of informal
employment and high rates of unemployment. As
much as 70 per cent of the labour force has not
received formal training, and increasing workforce
migration rates have also had a significant impact on
Jamaica’s TVET policies, which centre on occupational
and workplace skills (UNESCO-UNEVOC, 2012). The
current knowledge-based, technology-driven world
demands that the Jamaican education system leverage
technology to equip citizens with literacy, numeracy
and ICT skills, as well as critical thinking, complex
communication, innovation, and social and personal
responsibility. In Jamaica, as elsewhere in the world, the
skill demands of today’s labour market have created

a need for further educational opportunities and the
reconceptualization of learning, especially in ICT-related
areas (Government of Jamaica, Ministry of Education
and Youth, 2022).

In 2006, the government began implementing
recommendations from the National Education Task
Force, including engaging teaching and learning with
distance modalities; training teachers in using ICT; and
providing internet access to all schools, using wireless
technology if necessary. These recommendations aimed
to improve the quality and equity of the education
system; all public secondary schools, as well as 16 of

77 (approximately 21 per cent) of private schools, were
equipped with technological devices and training to
facilitate ICT-based teaching and learning. ICT use at
the tertiary level is more advanced, but teacher-training
institutions require further interventions to ensure
adequate capacity-building (Government of Jamaica,
Ministry of Education and Youth, 2022).
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Table 9.
KEY STATISTICS
Vocational education General education Education finance
Enrolment in secondary Net Enrolment Rate, Government expenditure
vocational, both sexes secondary education, on education (% total)
(number) male (%)
376 71.7% 17.3%
| ] [
] |

of which female (%)

42% 76.3%

Source: UNESCO-UNEVOC Country Profile (UNEVOC, 2022d).

3.3.2 Case study: Jamaica

for female students

This case study focused on the digital integration of
Jamaica’s TVET education system. Participants in the
research included representatives from the Human
Employment and Resource Training Trust/National
Training Agency (the HEART/NSTA Trust), international
organizations, and representatives at both the
administration and lecturer levels of TVETs.

The Jamaican government has signalled its intention to
pursue the digital transformation of its systems and the
Jamaican economy through various policy initiatives,
including the ICT Sector Plan, the ICT Strategy, the
National Strategy to Develop Jamaica’s Global Digital
Services Sector: 2021-2025 and the ICT in Education
Strategy. Policy frameworks are therefore in place
regarding both overarching national goals and details
such as the delivery of content for TVET educators,

and policy goals include making ICT qualifications a
core subject in schools. However, educators in Jamaica
have a relative amount of autonomy about policy and
strategy enactment.

The major government organizations involved in
Jamaica’s TVET system include:

The Ministry of Education and Youth, which delivers
TVET at secondary schools covering the following
sectors: agriculture, business education, home
economics, industrial education and visual arts.
TVET provision in secondary schools is overseen

by a technical and vocational education unit,

35. In this case, a 3 per cent payroll tax on qualifying private sector firms.

on vocational education
(% of total)

not available

which oversees the curriculum, work experience
programmes and the ‘Career Advancement
Programme, a two-year vocational education
programme established to provide qualification
opportunities to learners who complete secondary
education without obtaining any formal certification.

The National Council on TVET, which acts as a
quality oversight body and regulator. The NCTVET is
responsible for the National Qualifications Register,
a central database of information on qualifications,
training, assessment and certification relevant

to facilitators, learners, employers and other key
stakeholders in the Jamaican TVET system. It is also
charged with developing competency standards
and assessment instruments; providing certification
to individuals and accreditation to TVET institutions,
programmes and registered training organizations;
and ensuring that certified instructors within the TVET
system are competent (UNESCO-UNEVOC, 2012).

The Human Employment and Resource Training
Trust/National Service Training Agency Trust
(HEART/NSTA Trust or HEART). Funded by a national
skill levy,* HEART has acted as a human-capital
development agency in Jamaica for more than a
decade and is also active as part of the Caribbean
Community (CARICOM). HEART focuses on practical,
competency-based training that enables trainees to
transition into workplace scenarios. On a practical
level, this provides trainees with institutional-based
training programmes through ‘on-the-job’ training
approaches. Services include assessment, training
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and certification; work experience; volunteering
and mentorship opportunities; and professional
development services. Although 48 per cent of

its training programmes are geared towards TVET
students (HEART/NSTA TRUST, 2021), HEART also
supports adult learning, business development and
entrepreneurship, digital literacy, and a ‘Tech$ense’
programme aimed at enhancing citizens' financial
and technical skills. HEART also offers free online
learning programmes, including CISCO and
Microsoft courses.?® Finally, it provides digital access
and training to the general population through
parish offices and partnerships. In addition to

28 HEART institutions, the organization boasts over
80 community training initiatives.”

All these institutions have roles to play in Jamaica’s digital
transformation. At the Higher College of Education and
Technology in Montego Bay, efforts to digitize data
points and use Moodle have been ongoing since 2005,
and the institution has striven to become ‘paper-free’in
its administration. Moodle is used to control registration,
access classes and content, and record and review class
and examination marks. Remote teaching was offered
for the first time in 2009, resulting in a diploma in GIS.

To develop the content, the institution partnered

with CISCO, which also provided access to its Webex
videoconferencing software. The college now combines
remote and face-to-face courses, but still conducts most
of its training face-to-face. Instructors are nevertheless
capable of delivering fully online courses and were able
to transition swiftly to fully remote operations during

the COVID-19 pandemic. On the other hand, a large part
of the population, as well as TVET instructors, have only
basic literacies. For example, Jamaican officials discovered
from community surveys that‘many people think
Facebook is the internet’ They noted that supporting
teachers entailed teaching them the basics, such as
learning how to create an email, thus complicating the
vision of universal digital literacy in TVETs. Many teachers
are nervous or in some cases, uninterested in digitally
upskilling themselves. Additionally, some of the more
prevalent engagements with technology in the country
are predicated on illegal activities such as scamming,
adding to the general hesitance to engage.

Jamaica also engages in international partnerships
to support digital transformation and other national
objectives, including the Commonwealth of Learning

36. See https://freeopenonlinetraining.heart-nsta.org/
37. See https://www.heart-nsta.org/our-story/

(COL), an intergovernmental organization that focuses
on enabling open distance learning in education.
Through HEART, COL has been involved in capacity-
building and resource development for TVET systems,
along with other related Caribbean-based initiatives at
both the national and institutional levels. COL has also
worked closely with the Ministry of Education and Youth
to develop strategies for building resilience.

Although Jamaican TVET stakeholders at both

the national and institutional levels recognize the
importance of digital skills and digital integration,
community members are starting from an extremely
low baseline of digital skills. Core digital transformation
in TVET initiatives in Jamaica include the delivery of
blended or online courses using the Moodle LMS, and
the development of a digitally enhanced labour-market
intelligence system. At the institutional level, TVETs in
Jamaica are integrating student management systems
schoolwide to manage functions including applications,
payment features, classwork and assessments, recording
and accessing grades, and certifications and digital
badges. HEART's Learner Resources Unit, comprised

of a combination of internal and external sources, is
responsible for creating the curriculum and populating
the online platforms.

3.3.3 Key takeaways: Jamaica

Technical and technological

A primary challenge in providing the necessary
infrastructure is poor connectivity, especially in rural
areas. Some participants place their hopes in recent
innovations, such as Starlink, to improve connectivity
in particularly rural areas that cabling and fibre
infrastructure cannot currently reach.

Two common platforms for TVET education in Jamaica
are Webex, a videoconferencing software by CISCO, and
Moodle, an LMS system used and promoted by HEART

to facilitate student training and e-learning. HEART
stakeholders indicated that the next step in the adoption
journey is to create an end-to-end system that tracks
progress from admission to the credential or qualification.

COVID-19 has been a primary leverage point to
digitalize the TVET system in Jamaica. As elsewhere,
distance/remote learning in the country became

the main mode of instruction during the COVID-19
pandemic. With this new dispensation, each educator
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and student must be equipped with a technological
device to effectively operate within a digitally advanced
teaching and learning space (Government of Jamaica,
Ministry of Education and Youth, 2022).

Although efforts to provide access to the infrastructure
required for ICTs and ICT training have been ongoing for
many years, including through funding for infrastructure
and the provision of devices to students, stakeholders
still feel the need for more support and particularly
industry partnerships, to fully develop the potential of
ICTs in Jamaican TVET education.

Curriculum and qualifications

One of the main policy goals of Jamaica is to grow the
digital economy. To support this goal, ICT qualifications
have been integrated as a core subject in basic
education and TVETs alike. The Jamaican curriculum
has sought to keep pace with industry developments,
including by establishing colleges and courses in digital
topics. Yet despite efforts, stakeholders indicated a
dramatic difference between the skills of graduates
and the needs of industry. They opined that closer
collaboration with industry in programme delivery
could be a solution, to ensure that ‘the equipment

and methodologies used in TVETs will be those of
industry’ Ongoing partnerships of Jamaican TVETs with
various German companies are one example of such
collaboration.

The Higher College of Education and Technology in
Montego Bay was one of the first schools to embrace
Moodle in 2005 as a tool to control registration, class
access, grades and content. Online programmes

in digital skills were initiated through partnerships
with CISCO, which also provided access to Webex.
Additionally, using the Microsoft Suite, the college
created makeshift MOOCs during the COVID-19 period.

Teaching and learning

The shift to remote learning during COVID-19 made
enrolment possible for many more students, with one
course drawing over 1,000 learners. Teachers and trainers
were able to leverage common tools such as Microsoft
Office Suite, as well as industry courses available online
to create new types of courses. Lecturers also recorded
their lectures, ensuring remote access within 24 hours
of its presentation. Cost savings were also an important
aspect of remote engagement and learning, particularly
thanks to simulations. One stakeholder explained how
digital transformation in TVET can simply make teaching

cheaper, as it reduces the need to‘go out and buy training
materials for a class of 50 people, which could cost a
couple million dollars:

Given the benefits, participants in this case study agreed
that TVET teachers and administrators must now possess
all basic ICT literacies, as well as the ability to navigate
different technologies and modes of instruction. For

the educators, policy and strategy enactment has been
supported by nationally financed workshops aimed at
developing their online competencies and delivery skills.

Some TVET institutions (particularly those that already
focus on delivering digital skill programmes) were
‘ahead of the curve, with innovations such as blended
or online learning programmes already in place. Many
other lecturers, however, engaged in blended learning
for the first time during the COVID-19 pandemic, some
so unsuccessfully that their interventions were driving
communities to hand out paper copies of assignments
and classwork.

Integrating digital technologies requires shifts in
pedagogy, but the required changes mentioned by
participants are not closely linked to the digression

from didactic teaching methodologies. Their primary
concerns, particularly at the ground level, were to ensure
that students were engaging in and absorbing the
material through videoconferencing platforms, and were
also not cheating on remote examinations, activities or
assignments.

Additional pedagogical challenges included some
teachers'lack of charisma and inability to keep the
material interesting for students. One important point
was that remote teaching requires more effort from
teachers compared to face-to-face teaching, which
involves less talking by the teacher and more interaction
with the class. As a HEART senior instructor pointed out,
many students struggle with the lack of constructivism
associated with online teaching and also struggle to
navigate online platforms, making it harder to encourage
participation.

Sustainability and resilience

Despite the challenges, stakeholders agree on the
importance of persevering and moving forward with
digital transformation. ‘As the world changes, we
cannot remain the same; they noted, adding that if you
teach your students the way you have been taught,
you are robbing them of a brighter tomorrow. There

is a perception that many young people prefer digital
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formatting and delivery and enjoy the benefits of
online courses, including the expanded reach of TVET
institutions in the country’s rural areas. The onset of the
COVID-19 pandemic also contributed to more internet
investment in Jamaica in partnership with Starlink,
advancing digital transformation in TVET.

The 2022-2023 period is likened with 1981, the year
the Apple computer was first introduced and increased
digitization throughout society. HEART takes the

lead in this aspect for Jamaica, in that it is involved in

a variety of partnerships to facilitate the delivery of
digital training for the general population through
programmes and interventions based on the recipient’s
basic reading, writing and mathematical skills.

One additional intervention of HEART is the Labour
Market Intelligence Programme (LMIP),* which was
created to identify current and future jobs and skill gaps,
align training programmes and skills needs, provide
resources to assist individuals in making career and
skill-development decisions, and enable stakeholders
across the system to access information about the
skills available in the labour market (which also is seen
as supporting investor and entrepreneur confidence

in the country). The LMIP is still under development
but already provides information on labour-force
participation, education and training certifications, and
awarded qualifications. HEART also conducts annual
labour-market surveys with various stakeholders and
employers to collect feedback on employed trainees
and how TVETs could improve their training.

3.4. Kenya

3.4.1 Country context: Kenya

Kenya is one of the leading countries in Africa in terms

of applying digital transformation to help citizens
transition to the modern age. Sustainability is the

goal of transforming countries to respond to a new

age of inclusive economies and centred on human
well-being, underpinned by the SDGs, of which Kenya is
a signatory (Onyango and Ondiek, 2021). Digitization and
digitalization contribute to this goal by extending access
to services for citizens, thereby fostering an inclusive
economy.

An important consideration is those on the margins of
the mainstream economy, as the government recognized
that a large share of Kenyans derive their livelihood

38. https://Imip.heart-nsta.org/About.aspx
39. https://www.hudumanamba.go.ke

from the informal economy. The introduction of M-PESA
to the Kenyan financial sector is one government-led
intervention that made it possible for Kenyans from

all walks of life to gain access to the mobile payment
economy through mobile devices (Banga and te Velde,
2018). M-PESA is essentially a cash, digital and credit card
that facilitates micropayments for everyday transactions,
such as buying candy, paying for school fees and other
digital transactions (ILO, 2020a). The system had to
consider the informal nature of the Kenyan economy
and adapt its service offering, leading to its successful
application . Kenya's TVET system can draw lessons from
the flexibility of this government-run system (ILO, 2020a).

The Kenyan government is currently engaged in projects
to develop databases that will facilitate data-sharing
through portals that hold citizen data, including student
information (Firestone et al., 2017). Once the databases
are operational, they must be interoperable with all other
systems storing student and employment data, creating
an ecosystem that brings together work seekers and
employers.

The vision of the government-run Huduma centres is
that they will hold citizen information that is accessible
with a unique ID, issued from birth or time of registration
and valid until death. This system will be the central locus
for information about every Kenyan citizen, without

the need for numerous duplicate databases. An online
service centre, aided by an electronic chip that holds

all information and can be used within the East African
Community (EAC) region, will enable Kenya to create a
one-stop-shop for all civic services.* The implementation
process highlighted the lack of infrastructure, electricity
and connectivity that support digital transformation

in TVET faced by some parts of the country, especially
remote areas, as well as the challenges in accessing
devices and the high cost of data that disproportionately
affect already marginalized populations.

Work on improving the image of TVET in the country is
already underway, but outcomes resulting in better job
prospects should attract more young people to TVETs as
a first-choice educational pathway, potentially leading
to more investment being redirected into the system
(Musyimi, 2021).

It is paramount for Kenya to develop a TVET system
that can produce citizens who can interact with these
interventions for the benefit of the wider economy.
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Table 10.

KEY STATISTICS
Vocational education

Enrolment in secondary
vocational, both sexes

(number) male (%)
15.7 thousand 49%
| | ]
[ ] |

of which female (%)

57.8% 45.8%

General education

Net Enrolment Rate,
secondary education,

for female students

Education finance

Government expenditure
on education (% total)

19%
[

on vocational education
(% of total)

not available

TVET INSTITUTIONS AND RESPONSIBLE MINISTRY

Technical Vocational
Centres

850 (2018)

Ministry of Education/
State Department of
Vocational & Technical
Training

Colleges
123 (2018)

Training

Source: UNESCO-UNEVOC Country Profile (UNEVOC, 2022c).

3.4.2 Case study: Kenya

Since 2007, Kenya has emerged as a leader in
digitalization in sub-Saharan Africa thanks to the
introduction of mobile money through Safaricom’s
M-PESA, but more importantly, by introducing legislation
that created an enabling environment for digital
transformation in TVET. The inclusion in 2006 of ICT as
a development pillar in the government’s 2030 Vision,
followed by the introduction of high-speed internet

in the country thanks to the installation of undersea
fibre-optic cables in 2011, led to the launch of the
Kenya Open Data Initiative that same year, which made
government data freely available through a single
online portal. The National Broadband Strategy of 2013
made subsidized broadband available for universities
and technological hubs (Banga and te Velde, 2018).
Although it does not mention TVET alongside universities
with regard to subsidies for broadband access, it
provides the foundation for TVETs to benefit from the
country’s broader initiatives and embark on a digital
transformation. Kenyans often view the TVET system

as a less preferred option to the academic stream of

Technical Vocational

Ministry of Education/
State Department of
Vocational & Technical

National Polytechnics

11 (2018)

Ministry of Education/
State Department of
Vocational & Technical
Training

universities (Gretch and Camilleri, 2020). Most efforts at a
basic level still focus on attempting to secure the proper
infrastructure and enhance the training of trainers.

Kenya is currently using the 2019 ICT Strategy, a revision
of the 2006 ICT Strategy, to guide developments in
education. The 2019 strategy aims to create a knowledge
society where technology plays a major role and
e-learning is a major mode for delivering curriculum
content. It recognizes the need to train teachers and
enable them to facilitate this type of learning (Banga

and te Velde, 2018). In an effort to modernize the type

of training provided to teachers, in line with the digital
transformation objective contained in policy documents,
the Ministry of Education, Science and Technology has
reviewed the teacher-training curriculum at the pre-
service level, developed an in-service ICT teacher-training
curriculum across all levels of education, and ensured
that teachers and teacher educators at all levels of the
education system are equipped to acquire their own

ICT equipment under a‘one-device-per-teacher’ policy
(Barasa, 2021, p. 13). At the time of writing, information
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regarding progress in achieving these policy goals was
not available. While the Kenyan Ministry of Education
Science and Technology’s progress with respect to
teacher training at all levels should be noted, it is
important to emphasize that the impact of Al on VET
trainer skills and curriculum needs can only be partially
anticipated, as innovations in — and derived from - Al
are rapidly changing skill needs, and therefore employer
expectations. VET curriculum developers must remain
aware of changing skill requirements on the shop floor
and consider the consequences of new or different
demands for VET lecturer teaching skills in relevant
occupational environments.

This case study focused on an initiative overseen by

the Kenya National Qualifications Authority (KNQA).

In addition to managing the central register of
qualifications, the KNQA is in the process of developing
the Kenya National Learner Record Database (KNLRD)
while also working on the development of the National
Qualifications Management Information System, a

set of interoperable databases and registers for the
management of the Kenya National Qualifications
Framework (KNQF) (African Continental Qualifications
Framework [ACQF], Keevy et al., 2021). The registers and
databases are meant to make it easier for different users
to access information about qualifications in the country,
leveraging the digitization of these records to create an
efficient system.

The KNQA was established in 2015 to coordinate

and harmonize all education in the country

(Keevy et al, 2021). This was done in part by
establishing the KNQF, which now has the task of the
creating an ‘accurate, reliable and robust database

of all qualifications in the country that will allow for
comparability, equation, recognition and information
sharing of qualifications on a global scale’ The KNQA
is the main body that advises the government
regarding all qualifications awarded in the country
while also working with other institutions that
operate in the same educational space, including at
the TVET level (ACQF, 2021). The authority’s functions
include developing a system for the assessment of
national qualifications; and developing and reviewing
the interrelationships and linkages across national
qualifications, in consultation with stakeholders,
relevant institutions and agencies.*

40. http://www.knga.go.ke/

The country’s National Education Sector Strategic

Plan 2018-2022 shifts the focus of the education
system towards CBET at the TVET level, affording an
opportunity to ensure the digital transformation of the
curriculum, teaching and training. In the 2016 Education
Sector Report, TVET infrastructure (Republic of Kenya,
2012), as well as science and technology research were
some of the key priority areas earmarked for funding
(Barasa, 2021). This was good news for the sector,

given that TVET has a history of challenges, including
funding for infrastructure and equipment, and not just
in Kenya. The intervention also features an element

of sustainability by ensuring access and inclusivity for
marginalized groups. In its efforts to ensure equity

for all learners, the Ministry of Education aimed to
implement the ‘Laptops and Assistive Technology Plan
for Learners with Special Needs' through the ‘Digital
Literacy Programme; including the ‘provision of assistive
technology and specialized laptops to assist visually
impaired and physically disabled students in their
learning; provision of laptops for visually impaired
learners in secondary schools, TVET institutions and
universities; and adaptation of digital content materials
for learners with special needs’ (Barasa, 2021, p. 16).

Challenges are bound to happen as interventions as
implemented, and there was no exception here. Some
notable challenges included (Barasa, 2021):

battery failure for those relying on solar power
high power bills

a need for technical maintenance of facilities and
provision of first-line support

lack of internet connectivity

lack of data on connectivity (making it difficult to
map areas with connectivity needs)

inconsistent connectivity (weak signal)

destruction of telecommunication installations
in areas prone to internal conflicts and border
insurgencies

theft of tablets and computers

lack of secure storage for ICT equipment

The Kenyan TVET system has been a victim of poor
marketing and is not the first choice for learners seeking
to pursue further education and training, with university
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education the desired goal for both learners and

career advisors (Gretch and Camilleri, 2020). Of course,
marketing alone is not responsible for the bad image

of TVET in Kenya. Other factors include an outdated
curriculum, poorly trained teachers and trainers, and
the lack of supporting infrastructure and equipment
that can keep pace with the needs of the labour market
(Gretch and Camilleri, 2020; Muriuki and Dominic, 2022).

The Kenya labour market of the 21st century is a
dynamic place characterized by rapid changes, driven
by the advancement of technology. Such advances
have created a situation where the training and supply
of labour becomes more difficult for many countries.
The need for TVET institutions to keep up with labour-
market demands requires flexibility in how training
providers approach policy, and in their ability to keep up
with the infrastructure and equipment relevant to the
labour market at any given point (Gretch and Camilleri,
2020; Muriuki and Dominic, 2022). Gretch and Camilleri
(2020) note that TVET systems have not integrated
mobile technology for voice calls and payments as a
driver for their digital transformation. However, voice
call and payment technologies have been promoted
by VET programmes that support entrepreneurs and
small business operators in reaching more clients and
suppliers. Of course, the COVID-19 pandemic drove
governments to implement this transformation out of
necessity when lockdowns forced many — including
students - to stay home.

Other initiatives promoting digital transformation within
Kenya's TVET space include 8 technical institutions
offering ‘CISCO Networking Academy’ programmes in
computer repair and maintenance, enabled by 40 TVET
institutions connected to the internet by the fibre-optic
cables installed in 2011 (Barasa, 2021). Efforts continue
with a partnership between Kenya and Germany'’s
agency for international development GIZ involving
three TVET institutions earmarked as centres of
excellence which are working on a project to integrate
ICT in the training of young people, also incorporating
the German dual-system model (Barasa, 2021).

In terms of curriculum development, the KNQA is
currently developing occupational and training
standards in consultation with industry stakeholders to
align with industry needs, including new digitalization
requirements in the world of work. It is working

with some of the other regulatory bodies in the

system, such as the Kenya Institute for Curriculum
Development and the TVET Curriculum Development
and Certification Council, and various other institutions,
such as universities and TVET institutions with a legal
mandate to develop curricula in the country. One of the
main institutions that work closely with the KNQA in
managing Kenya’s TVET is the Technical and Vocational
Education and Training Authority (TVETA), established
in 2013 to ensure quality in TVET (ACQF, 2021). The
institution plays another important role in that diplomas
and certificates offered by Kenyan universities must be
approved by TVETA and the Commission for University
Education (Keevy et al, 2021, p.102). The ICT Strategy
outlines that Kenya aims to include ICT subjects in

the curriculum at all levels of education in order to
successfully develop human resources and guide KNQA
at the policy level to drive digital transformation in
TVET in the education sector (Ministry of Information,
Communications and the Digital Economy, 2021).

The concept of ‘sustainability’ at the government

level entails access and participation that can lead

to a sustainable society. The ICT Strategy in support

of the country’s ‘Vision 2030; for example, states that
every Kenyan ‘will be computer literate and able to
profitably engage in the digital economy and earn a
good living' (Ministry of Information, Communications
and the Digital Economy, 2021, p. 33). In the quest for
digital transformation in TVET in the education sector,
the KNQA developed the National Qualifications
Information Management System (NAQIMS) to manage
national data pertaining to qualifications, recognizing
these data were held by different institutions, creating
discrepancies in the information obtained when other
institutions tried to gather it for their own purposes.
Thus, the information management system will solve
many of the challenges facing the country when dealing
with learner data. The KNQA is concurrently working on
a learner database, the Kenya National Learners Record
Database, which will store learner qualifications in one
place. The NAQIMS will draw on this information and
educational data held by other national repositories.

The NAQIMS was developed with the intention of solving
some obstacles that were affecting productivity in

the area of accessing learner data. Given that different
institutions held learner data but did not communicate
with each other, obtaining learner information was an
arduous task, with wait periods for data that were not
readily available when required resulting in certain
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processes coming to a standstill while the data were
being collected from somewhere else. Dealing with data
from a large system such as education is complicated

by the number of users who need access to data.

Some of the challenges include the lack of a central
database on Qualification Awarding Institutions (QAls)
and qualifications, as well as difficulty in ascertaining
student dropout, progression and completion rates.

The challenges for higher education institutions (HEIs)
and TVETs include the lack of a nationally accepted
credit accumulation and transfer system, as well as the
rampant production of fraudulent certificates.. Students
also face challenges of their own, such as a cumbersome
recognition of the qualification process for local and
international students, and data that do not provide
trends on qualifications to inform decision-making

on further education. Last but not least, challenges

for the public itself (still an important stakeholder)
include labour-market access, the disconnect between
qualifications and actual skills in the workplace, and
employers’lack of a single reference point to verify
candidates’academic credentials. All of these challenges
needed to be addressed in an innovative, sustainable and
future-oriented manner.

The NAQIMS is essentially a system for registering
QAIs and qualifications, and managing learner records.
It leverages blockchain technology, a distributed
digital ledger used for any exchange of transaction
information, agreements/contracts and tracking. There,
all transactions are recorded on a block and across
multiple copies of the ledger which are distributed
over many nodes (stakeholders). This system is

highly regarded for its transparency and high level of
security. This solves many issues related to trust in the
information provided, especially when dealing with
fraud in the awarding of qualifications (as previously
mentioned).

The benefits envisioned with the system cover the
different stakeholders who both feed information into
the system and need to retrieve other information from
the system that would traditionally be held by other
stakeholders. Following are some of the other benefits
of the NAQIMS, depending on the stakeholder:

KNQA
access to education sector analytics and reports
quick and efficient processing of requests

use of data to verify certificates

TVET institutions
verifiable system for credit transfer and accumulation
use of centrally sourced data for admission

access to analytics and reports on course data

Students
access to their academic profile and history
digital depository of their certificates

trends on employability

Employers

real-time verification of certificates produced by
candidates

The overall benefit of the NAQIMS is that it will facilitate
the management of education in Kenya. The system’s
use of blockchain technology is intended to create trust
in the system through the transparency offers and the
security that comes with it for all involved. By removing
intermediaries from the system, the NAQIMS system will
result in time and cost savings. It is also a move towards
making Kenya more accessible to the international
community.

In practical terms, all users must register on the NAQIMS
before they can use it, after which they can access the
different links on the landing page to register their
qualifications. This is one example of the different
registrations allowed through the system. Registering
qualifications is a five-step process that involves
filling out a form to capture the requisite details,

then uploading the qualification before proceeding
to payment. Once this done, users can track their
application status on the system’s dashboard under
their profile or check for email communication.
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Figure 3. Steps involved in registering a qualification on the NAQIMS

payment section.

04

payment slip.

On any browser click on the link provided nagims.knqga.go.ke. Upon logging
in, click on Register Qualifications on the landing page.

Fill in all the details in the fields provided and click on Save and Proceed.

Upload Qualifications and click on the Next Button to proceed to the

On the payment section, choose the desired method of payment and follow
the instructions provided.

Click complete to confirm your payment and proceed to download your

Keep checking on your dashboard as well as your email for the updates on
your application status.

Source: Authors.

The system presents some potential challenges, such as
data volume, data validation and verification, and data
integrity, for which some solutions have been proposed.
First, ensuring that the datasets submitted by the QAls
have sufficient payload capacity may be a solution for
the high volume of data that may be captured in the
system. Second, ensuring that both the system design
and QAls put in place systems to validate and verify data
may solve the second challenge. Last, ensuring data
integrity means verifying that KNLRD data only originate
from the QAls.

The following lessons learned throughout this process
may help other countries/organizations embarked on
the same journey to make informed decisions:

= create widespread awareness to minimize fears about
data privacy and enhance stakeholder goodwill

B ensure continuous capacity-building of key users of
the new system

= map out and involve all stakeholders, beginning at
initiation/conceptualization, to minimize resistance

® install and maintain a stable and sustainable
finance base

3.4.3 Key takeaways: Kenya

Technical and technological

The authority has embarked on the journey to
implementing digital transformation. As many other
countries have experienced, the COVID-19 pandemic
accelerated some existing digitalization processes.
Low-hanging fruit included migrating administrative
processes and activities online, such as holding
meetings via applications such as Zoom, later moving to
hybrid models for delivering education.

The ICT Authority provides direction on the policies and
frameworks that guide the implementation of digital
transformation in TVET. Digital transformation in TVET
was coordinated by the National School of TVET, which
launched the first audio school in Kenya to improve
infrastructure access by providing sites where trainers
could train students remotely. This was followed by
regional centres hosted by the National Polytechnics,
which initiated the use of LMSs. There were challenges
during implementation, related to aligning the trainers
and convincing them they could work with the

new systems.
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Curriculum and qualifications

A growing range of digital skills required for the labour
market have been added to the curriculum, thanks

to efforts supported by the Kenyan government and
international partners. However, online assessments
have proved challenging; some have argued this is
due to the skill orientation of CBET. When different
programmes seek registration, the KNQA encourages
them to feature an element of digital skills.

Teaching and learning

The lockdowns implemented during the pandemic
forced students to train from home. Modalities of
delivering content had to adapt, forcing TVET trainers
to work in a different way. TVET teachers who are
used to face-to-face interactions with students have
been reluctant to embrace the new way of teaching.
Additionally, as a KNQA representative noted,
‘preparedness of trainers, in terms of pedagogy and
digital readiness’ has contributed to their reluctance to
adapt to the new conditions. Centres were therefore
established to train trainers.

Sustainability and resilience

Insights from the KNQA emphasized ensuring that
digital transformation in TVET is aligned with the
government mandate to realize the SDGs. As the
KNQA notes:

Through digital transformation, which for instance
led to the introduction of the e-learning model, the
Kenyan education and training sector has been able
to enhance access and fairness to quality education.
Additionally, Kenyan students can access information,
services and learning materials regardless of their
location, internet connectivity permitting. This is
therefore a journey toward realizing SDG 4.

The Government of Kenya introduced e-government
(including e-citizen and e-procurement platforms),
which has resulted in higher-quality services and
improved access for all citizens. This has also resulted
in higher ease of doing business in education,
increased efficiency, enhanced service delivery and of
course, should also lead to improved productivity.

3.5.Tunisia

3.5.1 Country context: Tunisia

A member of the Middle East and North Africa
(MENA) region, Tunisia has had relatively strong
economic growth over the past two decades, thanks
to an expanded service sector and a more diversified
economy. In the late 1980s, Tunisia made schooling
compulsory until age 16 and introduced a vocational
training curriculum. Secondary enrolment doubled, and
tertiary enrolment grew at an even faster rate. Public
VET growth was more modest, stabilizing at between
70,000 and 80,000 learners a year. The 2008 global
economic downturn — and the 2010-2012 revolution
in Tunisia — weakened the government’s capacity to
advance policy direction and implementation.

The Tunisian government is working to strengthen the
labour market’s capacity to absorb high proportions

of unemployed youth into sustainable employment in
order to ensure inclusive economic growth. It aims to
create more robust links between education and skill
development, and industry demand for skills. Currently,
VET systems worldwide have the opportunity to exploit
digital transformation advancements in ways that equip
graduates with occupational skills relevant to emerging
labour-market needs. The question is the following:
how well-placed are LMIC VET systems like Tunisia’s

to respond to the challenges? This chapter identifies
and explores features of the national VET system, and
lecturer/teacher participation, with regard to the current
and future influence of digital transformation in TVET.
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Table 11.

KEY STATISTICS
Vocational education

Enrolment in secondary
vocational, both sexes

(number) male (%)
95 thousand —
|

I I

of which female (%)

36.7% 26.2%

General education

Net Enrolment Rate,
secondary education,

for female students

Education finance

Government expenditure
on education (% total)

22.7%
[

on vocational education
(% of total)

not available

TVET INSTITUTIONS AND RESPONSIBLE MINISTRY

VET Centres The National Centre for Vocational Training
Instructor Training and Centres
Training Methodology
(CENAFFIF)

136 (2020) 1(2020) 39 (2018)

The Tunisian Agency for
Vocational Training
(ATFP)

Source: UNESCO-UNEVOC Country Profile (UNEVOC, 2022e).

3.5.2 Case study: Tunisia

Public TVET provision in Tunisia is the responsibility
of three agencies that reside within the Ministry of
Vocational Training and Employment (Ministére de la
Formation Professionnelle et de I'Emploi).

The largest share of VET training is generated through
the public Agency for Vocational Training (Agence
Tunisienne de la Formation Professionnelle [ATFP]),
which provides accredited vocational training for

80 per cent of the students enrolled in initial vocational
training. The public institutional trajectory of VET
training is as follows: upon completing nine years of
basic education, learners are eligible to undertake two
years of vocational training to obtain an initial certificate
of competence. After a further two years of training in
an occupational field at a specialized centre, a certificate
of professional aptitude is awarded. In consultation

with employers with high recruitment needs, the ATFP
also provides higher education or other graduates with

The Ministry of
Employment and
Vocational Training

Agricultural Extension
and Training Agency
(AVFA)

specialization training and skills. Programmes cover a
spectrum of more than 10 economic sectors in about
140 centres.

Only 15 per cent of all VET learners attend centre-

based training, and 11 per cent of all VET learners
complete accredited programmes (ILO, 2019). The bulk
of TVET is delivered through workplace-based learning
(alternation) and employer apprenticeships (ILO, 2017a).
This component is driven by the National Centre for
Lifelong Learning and Professional Development (Centre
National de Formation Continue et de Promotion
Professionnelle [CNFCPP]), which offers continuous
vocational training opportunities directly to individuals
or through employers. Tunisia has a strong tradition

of informal apprenticeships, and lifelong learning and
continuous vocational training through CNFCPP mostly
take the form of non-formal learning.

The National Centre for Instructor Training and Training
Methodology (CENAFFIF) supports the first two
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agencies by developing and modernizing curricula

and creating didactic tools, including applications and
other artefacts for proper application. It also trains TVET
teachers and instructors, with a broad mandate to cover
all instructor training and CPD.

The National Agency for Employment and Self-
Employment (Agence Nationale pour I'Emploi et le
Travail Indépendant [ANETI]) offers active labour-market
programmes and labour-market intermediation to help
unemployed workers, especially from vulnerable groups
find jobs. ANETI's work is highly relevant, as it can
channel workers towards further training at the above-
mentioned institutions.

To broaden the picture of VET structures, the section
below provides some examples of initiatives undertaken
by various public and private stakeholders to advance
Tunisia’s digital transformation:

Early establishment of a flagship Tunisian virtual
school, according to Decree No. 119 of 2002, as a
distance learning and training platform offering
basic-to-secondary education courses and activities,
as well as training for teachers.

Partnerships with international companies, such as
IBM and OpenClassroom, to offer an online training
platform for Tunisian job seekers.

An innovative conceptual approach to incorporate
generic lessons into a training programme, following
the competency-based approach launched by
CENAFFIF.

Novel blended vocational training created by CNFCPP
through the ‘Open School for Workers' (Ecole Ouverte
des Travailleurs), providing around 10,000 workers
with the opportunity to register annually to obtain

a certificate after completing a blended online
learning course.

Policy establishing a performance-measurement
system of indicators from the National Observatory
of Employment and Qualifications (Observatoire
National de 'Emploi et des Qualifications) for the
national vocational training framework.

Advancing the green agenda by establishing training
centres delivering courses that enable unemployed
graduates to become photovoltaic system installers, a
collaboration between the Tunisian government and
Germany'’s GIZ.

This case study focuses on the systemic level,
considering digital transformation in TVET in Tunisia’s
public ATFP programmes through the prism of
challenges in skilling and upgrading VET trainers

and educators. It is important to acknowledge that
numerous TVET institutions with different mandates
offer training in the public or private sectors, with
programmes providing apprenticeships or dual
modes of delivery that may be accredited or non-
accredited. This can create variations in demand for
VET lecturer/instructor skills or experience, which the
public and private sectors are pressured to supply. The
demographic make-up of youth populations in Tunisia
poses further questions when it comes to designing
programmes that include digital transformation in TVET
answering a wide range of issues, such as:

low- and medium-skilled youth in rural areas
working in informal jobs or as unpaid contributors to
household production

low- and medium-skilled young apprentices/workers
employed in rural and urban small enterprises, or
working as self-employed entrepreneurs

low- and medium-skilled youth with school
certificates seeking better-quality jobs, primarily in
the urban formal sector

medium- and high-skilled youth in urban areas
seeking career or salary advancement

high-skilled, technologically proficient youth in urban
areas interested in becoming self-employed

The varied needs of different demographic groups
require VET instructors and lecturers to adapt
programmes’ curricula, pedagogical approaches and
delivery modes. The social and economic conditions

of LMIC countries like Tunisia, with multiple forms

of inequality — also in terms of exposure to digital
transformation in TVET before and during COVID-19 -
also present trade-off decisions in terms of TVET design
and delivery. In this vein, it should be noted that the
digitalization of Tunisia’s sizeable informal economy, and
government policy, may impact skill demand in both
the formal and informal economy, with implications for
VET skills training.
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A few important factors can mitigate progress towards
implementing the digitalization of VET systems such

as Tunisia’s. One prominent social challenge currently
facing the country is high unemployment, especially
among its youth. As indicated above, ANETI offers
active labour-market programmes and intermediation
to support unemployed workers, but this has financial
implications for VET training programmes. The Ministry
of Vocational Training and Employment, which directs
ANETI, is required to allocate its budget between VET
on the one hand and active labour-market programmes
on the other - which, given the problem’s demographic
scale, requires a large investment of public funds,
mostly of which cover operating expenses. This, in turn,
hampers funding for VET, including the training of VET
lecturers/instructors. This trade-off affects the ability of
VET to introduce digital transformation in TVET, which
offers long-term savings, but whose initiation costs,
including lecturer/instructor training, require increased
financial outlays, which are constrained in Tunisia (ILO,
2020, p. 10).

A second concern for Tunisia is that the centralized
management of VET training hinders the deployment
of lecturers to fill vacant posts. An institution manager
observed that regional dispensation to adjust numbers
impedes the effective redeployment of teachers among
training centres, and the limited flexibility of budget
procedures prevents equitable allocation of resources.
The manager also reported that training centre
budgets are rarely linked to student numbers, leading
to an unequal allocation of resources, with over- or
understaffing in many centres.

A third concern is that moderate progress has been
made in institutionalizing digital transformation in TVET
in lecturer practices at VET centres. The experience of
the reforms suggests that take-up by teachers/lecturers
can be slow. In the recent past, when a competency-
based approach to learning was promoted, it took
along time to embed in the teaching and learning
processes of VET institutions. Nevertheless, participants
in this study indicated that teachers or instructors in
schools or VET institutions have increased their use of
ICT in their lessons, a development that is facilitated by
the delivery of fixed or mobile projection units (desktop
PCs or laptops + video projectors) in all education and
training establishments. However, not all centres could
access online data services on demand to take full
advantage of the audio-visual hardware. On a positive

note, greater proportions of VET instructors - i.e.

53 per cent of teachers and 62 per cent of trainers -
reported using blended learning activities at least once
in 2022.

Although the legislation holds that trainers and
learning advisors must be evaluated regularly, this is
not implemented systematically. The ability of public
education authorities to understand and report on
digital transformation in TVET use among VET teachers
strategically depends on whether VET lecturers undergo
skill assessments, rather than self-reporting in ad hoc
surveys. Public institutions in Tunisia, particularly those
within the ATFP, are encouraged to use the National
Vocational Training Quality Standard (Référentiel
national qualité de la formation professionnelle) to
determine their self-positioning, which may be used
to generate an improvement plan. However, use of
this standard is at the discretion of the individual
training centres, which may choose to implement it

or not, and are not required to share their positioning
either internally with their teams or externally. In this
respect, Tunisia has the opportunity to lead efforts

to understand how digital transformation in TVET is
assimilated and used by VET lecturers.

3.5.3 Key takeaways: Tunisia

Technical and technological

Tunisia faces several challenges at the technical level.
One issue is the need to improve and further invest

in the digital infrastructure to drive the international
integration of the economy, and to enhance digital
access in remote inland regions. There are also
challenges at the industry level, where technological
change is very rapid. For example, Tunisian automotive
cluster firms need to adapt to the increasing
digitalization of production processes, which change
job tasks and sectoral skill requirements. This poses a
serious challenge to the institutional ability of TVETs to
rapidly create appropriate training that will make the
Tunisian industry competitive.

Curriculum and qualifications

Senior management at the Ministry of Vocational
Employment and Training (Ministeére de la Formation
professionnelle et de I'Emploi) indicated that
developing the curriculum, and renewing knowledge
and skills in a range of subject and occupational areas
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in order to adapt to the new digital transformation
changes, is complex and time-consuming. Adaptations
for teaching and learning that use digital technologies
are just one aspect of an interconnected set of TVET
curricular systems. It is crucial to incorporate digital
transformation in TVET-related skills in general curricula,
as well as occupation-specific curricula that match

with the current and future paths of economic sectoral
development linked to specific sets of industrial activity
and occupations.

Teaching and learning

The cohort of lecturers or instructors currently

working in the Tunisian VET system is ageing, and the
government has not hired many lecturers over the past
decade. As teachers mature, their willingness and ability
to adapt to new approaches may lessen. During the
COVID-19 pandemic, VET teachers expressed degrees of
resistance to teaching new and unfamiliar programmes
using novel techniques. Given the reportedly low
salaries in the teaching sector, trainers commonly hold
two jobs, which diverts their interest from teaching

and negatively impacts the quality of their teaching. In
the process of transforming the VET sector, substantial

strategic consultation, planning and development work
will need to be done with VET lecturers, including the
possibility of opening the profession to future hiring.

Sustainability and resilience

Tunisia faces high levels of youth unemployment,
exacerbated by inequalities in access to work between
young women and men, and between youth who

live in cities and those who live in rural areas and

small towns. These features create pressure to create
an inclusive labour market and make economic
well-being more accessible to households. The TVET
sector is relatively small compared to higher education
enrolment, which is larger and contributes to graduate
unemployment. Ways of enhancing the role of TVET in
generating sustainable employment through reliance
on digital transformation in TVET include deploying
entrepreneurship programmes that exploit digital
transformation in TVET in providing services/products,
or identifying applications of digital transformation

in TVET to specific Tunisian sectoral value chains that
enhance synergies between technology, skills, growth
and employability (Arthur, 2022).
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The purpose of this chapter is to unpack the literature
and case-study findings, and present commonalities,
trends and recommendations that may be helpful to
decision-makers facing many competing demands as
digital transformation becomes mainstream in TVET.
This section is framed according to the conceptual
framework, with each subsection presenting the cross-
cutting findings and trends from the literature and
case studies, and offering key recommendations for
policy-makers to consider when engaging in the digital
transformation of TVETs.

4.1 Digital transformation in TVET
for technical and technological
development

The technical and technological level deals with
systems, data and efficiencies, and includes both
infrastructure and administrative aspects. The
administrative level includes policies, frameworks

and government agencies at the national level, and
issues related to TVET management at the institutional
level. It speaks to the alignment and use of data across
sectors, particularly data from education and industry.
The infrastructure level includes access to technology,
particularly the infrastructure and connectivity needed
to digitalize routine processes such as registration,
assessment and certification.

Infrastructure

At the national level, countries reported increased
investment in technology. Examples in the case studies
included installing an optical fibre cable linking Tunisia
with Europe, India’s ‘Digital India’ digitization drive and
literature contributing some well-documented cases,
such as the ‘Digital Bangladesh’ initiative. The Indian
case study demonstrated how an LMIC can tackle
digital transformation in TVET head-on, as the Gol has
sought to ensure that all Indians have access to the
internet and affordable data packages. India now has
boasts 61 per cent internet availability, over 834 million
internet subscribers and one of the lowest data costs

in the world, at USD 0.68 per gigabyte (Awasthi, 2022).
This national process has shifted the entire economy
to digital internet banking and payment platforms

in response to currency shortages. With increased
connectivity, underserved and remote village areas in
India now have access to real-time information and
opportunities.

Other case-study countries are focused on establishing
infrastructure at TVETSs at the same time as they expand
remote access. As noted in Section 3.1, the most
marginalized populations are the least likely to have
access to infrastructure. Under such circumstances,
and without additional intervention from government,
remote access efforts will likely widen the ‘digital
divide’'and create further economic disparities within
the population.

Beyond the issue of individual access, most countries
expressed concerns about insufficient digital

access within TVET institutions, both in terms of the
availability of necessary equipment and the state of this
equipment, although reports noted measures taken by
both government and trusts (such as HEART in Jamaica)
to remedy the situation. In Kenya, while the broader
framework for digital transformation was in place, the
government was moving too slowly in addressing the
high cost of the internet and connectivity issues for
far-flung areas. The fact that TVET institutions in many
countries, including Kenya, are based in rural areas and
draw learners from poor backgrounds makes it harder
for these students to access both learning and the
infrastructure and equipment that allow TVETs to train
students in relevant skills for the labour market. Industry
innovations such as Starlink were positioned as viable
solutions to access and affordability challenges, but
whether the price point of innovations will expand
market access enough to reach the most marginalized
remains to be seen. It is likely that subsidies or other
government initiatives, as well as wise investments,

will be necessary. The case-study countries’emphasis
on connecting rural areas and making investments

in e-commerce have encouraged rural development
agendas in China.

Every case study identified systemic — and mostly
inhibiting - factors within education and training
systems that impact digital transformation in TVET.
Positioning TVET as a pathway following ordinary
school education was a key consideration. In Tunisia,
for example, challenges in introducing digital
transformation to post-school VET programmes are
‘inherited’ from the schooling system (see Section 3.5);
the lack of technical infrastructure in basic education
prevented learners from becoming familiar with the
online environment and acquiring the skills required to
use technological tools.
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Administrative

In addition to hardware, software and internet access,
one of the necessary foundations for beginning a
digital transformation is the digitization of data and

the establishment of national, interlinked data systems.
One such system is national identification, which is now
being used in countries to access government services
and in some cases, educational records on government
platforms. Kenya, for example, has developed a

portal which every citizen of the country can access
using a unique number assigned from birth to death,
managed and coordinated by the Integrated Population
Registration System. The portal centralizes all citizen
data to avoid duplication of data stored by different
institutions. An Executive Order of 2018 established

the National Integrated Identity Management System
as part of this initiative; one of the respondents in the
KNQA stated that qualification data (including for TVET)
are also held in this database. Upon registration, citizens
receive a‘Huduma Card; which is essentially a digital
multipurpose identity card with information stored on
an electronic chip that can be used for many purposes,
including as a travel document in within the EAC.

Digital transformation in TVET presents a variety of
challenges, notably in terms of integrating technology
and data with existing systems and databases. This can
be a difficult task, which requires ensuring that the new
technology is compatible with existing systems, and
that data can be seamlessly transferred among them.
To tackle these challenges, organizations can adopt

an aggressive partnership approach with employers
and industry, working closely with industry leaders to
understand their needs and tailor digital transformation
efforts to them. The case studies showed a clear trend
across the five countries for using the potential of digital
transformation in TVET to link supply-and-demand
systems in more innovative ways, thereby possibly
increasing chances of finding formal employment.

Case studies in Kenya and India demonstrated the

great value of maturing national qualifications data
repositories. Kenya's intention is to develop a central
portal for all citizen data to avoid the duplication of

data (and effort) captured by different institutions. In
tandem with other government institutions, policy
direction by the KNQA and the establishment of the ICT
Authority and other regulators were important elements
in moving the implementation forward. Within the
KNQA, the department of registration and accreditation

guides the collection of data for the portal. In addition
to such innovations in information management and
sharing, including the provision of services (especially
in education), the KNQA still manages other service
portals. It is currently developing a large project to
connect the regulators with which it works, along with
providers of basic education, higher education, TVET
and industrial education, to harmonize their activities.

In India, the digital transformation in TVET journey
started with the task of getting systems aligned, since
the country had so many schemes and projects

running under the aegis of Digital Skills India. As a result,
data and management platforms were created to ensure
convergence and interoperability across projects and
training providers

4.2 Digital transformation in TVET for
curriculum and qualifications

This second level of the digital transformation in TVET
conceptual framework deals with the transformation
of curriculum and qualifications, or the introduction of
new knowledge in the curriculum. This could include
new courses or skills (for example, in cybersecurity,
programming and cloud computing), or integrating
digital skills into other courses (for example, including
the creation of PowerPoint presentations or use of
spreadsheets as learning outcomes for general courses).
At this level, digital transformation would be achieved
if, for example, enrolment and student survey data
were synthesized with industry and partner data to
determine new skill needs and necessary curriculum
revisions. The inclusion of practical components,
including work-integrated learning, is a key feature of
TVET programmes. While some of these components
could be offered through simulated modes, there is

no doubt that in-person workplace exposure remains
critical, as the country case studies all demonstrated.

While hybrid formats were associated with cost

savings and improved access, they also highlighted

the importance of programmes requiring practical
exposure. Several innovations in the delivery of TVET
programmes were reported. Collaboration between the
Tunisian government and GIZ involved wide-ranging
interventions, such as creating a unique platform to
support VET trainers (including in building MOOCs) and
adapting digital knowledge and pedagogy to meet
training quality requirements, resulting in higher levels
of student engagement and performance. There were
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similar examples in Kenya, India, Brazil and Jamaica,
although very few (if any) of these programmes have
been evaluated for their impact.

TVET systems internationally have been influenced by
CBET approaches to curriculum design and assessment
(Boeher, 2017; Idrissi et al., 2016). In the case studies,
several of the institutions made a direct link between
different forms of CBET and digital transformation in
TVET. Examples show that CBET is ‘skill-oriented; and
therefore ‘online assessment has been a challenge... the
trainers are used to face-to-face' CBET underpins Brazil’s
model of digital transformation in TVET and the work of
SENAL. Similarly, in Kenya, the KNQA actively encourages
a transition to CBET.

4.3 Digital transformation in TVET
for teaching and learning using
technology

The third level involves transforming teaching and
learning to promote greater agility in engaging
students. At this level, digitization involves creating
digital learning records (e.g. transitioning from paper
grades, assessment records or evidence portfolios to
their digital equivalents). Organizing data likely involves
an LMS. The streamlining of processes could include:

new methods of instructional delivery, such as
blended or remote learning

new tools for learning and assessment, e.g. digital
or remote assessments, automated grading, and
multimedia resources or simulations

new methods of pedagogy, such as incorporating
design thinking, project-based learning, “flipped
classrooms’emphasizing independent learning prior
to lecturer engagements and the ‘use-modify-create’
digital learning framework.

Ageing cohort of TVET instructors

The ageing cohort of TVET instructors should certainly
be noted, especially in Tunisia. For a long period,

the government has been hiring few VET workers,
raising concerns that some trainers who are about to
reach the age of retirement will not be replaced. This
implies an ageing lecturer cohort, who have been in
relatively long service. As teachers mature, adapting
to new approaches and new knowledge becomes
more difficult. One participant alluded to some degree
resistance from VET teachers’ to teaching new and

unfamiliar programmes using novel techniques. In
addition, given the low salaries in the teaching sector,
it is common for trainers to hold down two jobs,
which leads to vested financial interests and can be
detrimental to the quality of teaching. In transforming
the VET sector, substantial strategic consultation,
planning and development work will need to be
done with VET lecturers, along with entertaining the
possibility of opening the profession to future hiring.

In Brazil, SENAI adopted a proactive approach to
increasing its workforce to deal with both increased
demand and enrolments, and also replace several
trainers/lecturers/trainers who were ready to retire. To
mitigate the loss of institutional memory and expertise
while simultaneously building up its capacity, SENAI
made a strategic move to increase its use of technology,
rather than increase its infrastructure.

TVET instructors require upskilling

One of the challenges often facing LMICs when
pursuing digital transformation is lecturer capacity.
Additional structural support can help teachers

and lecturers transform their practice in stages. The
Brazilian case study describes several types of structural
support provided as part of the ‘SENAI Programme of
Educational Standardization, which supported a shift
from face-to-face instruction to a blended learning
model (80 per cent remote, 20 per cent in-person) in
TVETs. The support included centralized development
of curricula and courses, teaching plans, textbooks,
online lessons, teaching kits and reference simulators.
Only after the courses and materials were in place were
teachers, lecturers, trainers and tutors offered intensive
programmes on the content and how to deliver the
course. This means that training could move from
abstract concepts (e.g. theoretical descriptions of how
to develop online courses) to concrete applications
(e.g. teaching someone how to deliver a specific set

of content using a specific platform, textbook and
resources). This method dramatically lowers the ‘bar to
entry’for TVET lecturers and will enable them to apply
insights gained in training more quickly and efficiently.

The Indian case study shows that teachers and lecturers
need to be equipped with digital skills and knowledge
to teach digital content effectively. This can be achieved
through professional development opportunities,
workshops and courses, as has happened so far.
However, adopting a learner-centred approach would
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also help teachers and lecturers emphasize student
engagement and active learning. This can be achieved
through technology-enhanced pedagogy, such as
online and blended learning, gamification and VR/AR.

The Kenyan and Brazilian case studies highlight

similar issues. Lockdowns enforced at the height of

the pandemic, which forced students to stay at home,
meant that the modalities of delivering content had to
be adapted, forcing TVET trainers to work differently.
Despite the special circumstances, there has been
reluctance to embrace the new way of teaching,
especially on the part of TVET teachers who are used

to face-to-face interactions with students. Additionally,
the ‘preparedness of trainers, in terms of pedagogy and
digital readiness’ has contributed to this reluctance. In
Brazil, respondents indicated that some teachers were
initially resistant, fearful, anxious or uncertain about the
transition to blended learning. Hence, SENAI conducted
intensive training on digital skills and the platform for
teachers and tutors, as well as providing them with
stable connectivity and computers. Early adopters’
successes and expertise helped spread awareness and
skills among teachers.

New methods of instructional delivery

Online and hybrid approaches were increasingly used
as a substitute for face-to-face training during the
COVID-19 pandemic In the meantime, young, post-
school learners were coming from a schooling system
that relied on traditional classroom teaching. This
meant that many TVET centres had limited capacity

to deliver courses, let alone offer online courses

based on progressive methodologies. Because of

this constrained engagement with the new modes

of training and pedagogy, many TVET centres were
relatively unprepared when courses went online during
the pandemic. Countries that had started the digital
transformation in TVET journey prior to the pandemic,
such as Brazil and India, undoubtedly handled the
challenges more successfully by effectively ramping up
existing interventions.

Today, these new approaches are increasingly used
post-COVID-19, as they offer more flexibility and ease of
access. This means that lecturers are likely to reproduce
a more interactive teaching approach.

Despite the many challenges that limit the introduction
of digital transformation in TVET, respondents across

all five case studies unanimously supported digital
transformation in TVET to enable more individualized
learning, despite the limitations. Given the current
technical ability of institutions and candidates,
respondents confirmed that digital transformation in
TVET has helped students accumulate knowledge at
their own pace. Adaptive learning software and digital
resources also provide students with the flexibility to
learn at their own pace, and in a way that is tailored to
their individual needs and abilities.

In India, TVET institutions give students more
individualized and interesting learning experiences
through digital technology, as well as making education
more accessible to students in rural or underserved
regions. Digital transformation in TVET institutions is
extensively used in the textile and welding sectors.
Digital transformation in TVET improves the quality

of the curriculum, not only to better meet industry
needs but also to become more learner-centric. Digital
transformation in TVET can consider students’ needs and
how learning best happens for them, especially among
the younger population, where the impact is already
being observed.

New forms of pedagogy

Distance learning is increasingly driven by a platform-
based approach. Participants were aware of the
‘distance’ between teachers and learners owing to
technology, and how this can manifest as a lack of
immediate access to assistance or problem-solving.
Here also, Brazil's SENAI has emphasized proactive
management and reaching out to students who
perform badly on activities. One key observation was
that institutions ‘cannot lose their DNA’ when going
digital. This is a concrete example of a mitigation
strategy put in place to adequately maintain a core
function of student support.

4.4 Contribution of digital
transformation in TVET to
sustainability and resilience

The fourth and more advanced level of digital
transformation in TVET is sustainability and resilience,
which focuses on digitally enabled practices in TVET
that contribute to sustainable development and resilient
societies. In this case, we have taken our lead from the
UNESCO TVET Strategy for 2022-2029, which envisions
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TVET as playing an integral role across a number of
lines of action and activities (UNESCO, 2022c¢). Many
of these are featured in the cross-cutting findings
summarized below.

Foundations for sustainable digital
transformation in TVET

As mentioned earlier in this report, introducing
emerging technologies into the labour market has
resulted in two substantive effects:

The skill requirements of jobs related to technology
have outpaced the growing education levels of the
workforce, generating a skill-biased change and
ultimately leading to higher wage inequality.

Routine, repetitive tasks are being replaced with
more efficient technology-based systems.

In the case of LMICs, the weight of labour-market
demand tends to lean toward labour-intensive
employment, while demand for digital skills depends
on the services, manufacturing and trade sectors.

This places LMICs at the periphery of the expected
effects because of technological changes. While

the main trend towards growing inequality will be

felt just as much in LMICs, the pace will likely be

slower, providing an opportunity for putting in place
transitional measures. Kenya is a case in point: no effort
had been made to integrate mobile technology for
voice calls and payments into the TVET system and as

a result, payments technologies were promoted by
VET programmes, supporting entrepreneurs and small
business operators in broadening their access to clients
and suppliers. The SENAI case study in Brazil provided
an important and salient insight. The SENAI approach
emphasizes ‘people and culture first, following by using
technology to drive innovation, and enhance processes
and techniques for delivering education. According

to the respondents, this approach was central to the
success they achieved through the programme.

Private-sector investment in each country’s response

to the competitive global challenge of digital
transformation in TVET also has substantial implications
for future economic growth. Brazil, Jamaica, Kenya and
Tunisia incentivize employer contributions to employee
training through a skill levy paid by the employer; in
India, this function is multimodal, involving among
others the NSDC and the National Skill Development
Fund (NSDF), which urge private-enterprise investment

in skill development. These provisions are important to
secure funding and success of digital transformation

in TVET programmes in LMICs. The direction and
distribution of digital transformation in TVET funding to
TVET institutions must be informed by evidence-based
planning and consultation with industry. Within the
basket of funds allocated to digital transformation in
TVET, it is strategically necessary to vote for sufficient
funding for pre-service, in-service and continuous
professional development of TVET lecturers in all
relevant domains.

New forms of credentialing combined
with generative Al

The evolution of LMS systems into interoperable data
platforms that can provide a common reference point
for both the supply-and-demand side of education
and training systems is an important trend. MOOCs will
likely continue to be developed and used, but there

is no doubt that the trend towards micro-credentials

is growing at an exponential pace (ILO and UNICEF,
2023). An important feature of this trend is the global
recognition that all forms of learning matter, and

that this learning can be recorded, aggregated and
disaggregated through digital means. While it may be
too soon to state that the emerging platform-based
credentialing systems will replace the qualifications
frameworks of the last three decades, this is not
impossible. Simulated learning, also using VR/AR, is
growing exponentially, exerting direct pressure on
TVET systems to develop more cost-effective modes of
assessment. However, this comes with the caveat that
in the TVET context at least, there will always be parts of
the curriculum that can only be delivered in a physical
context at the workplace.

New forms of credentialing, proxied by micro-credentials,
are influencing how learning is recognized, and critically,
how formal, non-formal and informal learning can be
better articulated with jobs. Likewise, new forms of
generative Al, proxied through ChatGPT, Copilot and
Google Bard, are disrupting content creation at many
levels, also raising critical questions about ethics (UNESCO
and Mila, 2023) and intellectual property.

The interface between generative Al and new forms of
credentialing is an interesting new area that could be
explored further, particularly to examine biases that may
impact negatively on future TVET delivery.

67



Enhancing TVET through digital transformation in developing countries

Digital transformation in TVET can harness the
youth dividend in LMICs

By and large, LMICs have majority youth populations.
The United Nations World Youth Report projections
suggest that the youth cohort in sub-Saharan Africa
will ‘continue to grow and will likely represent almost
30 per cent of the world’s youth by 2050, up from

18 per cent in 2020 and almost 22 per cent in 2030,
with Northern Africa and Western Asia also seeing
increases (United Nations, 2020, p. 40). The report does,
however, state that this trend may reverse in all regions
in the longer term. This young age group is naturally
more inclined to use technology and as a result,

offers a natural opportunity for digital transformation
in TVET. Notably, these young student populations

are dominated by males. This is a longstanding
characteristic of TVET systems, and even more so
among LMICs. While youth may be more inclined to
use technology, it makes sense to provide more mature
students with additional support to help them navigate
the platforms and communication channels associated
with digital transformation in TVET. The case study from
Brazil provides a good example of how these aspects
can be balanced.

Lack of legal and policy frameworks
for digital transformation in TVET

An important observation across the case studies

is the lack of legal and policy framework for digital
transformation in TVET. The research team felt this

gap should be highlighted and further explored. Most
of the digital transformation in TVET developments
highlighted in this study can only be sustainable if fair
and equitable principles are enacted, including those
related to data privacy and international support for
non-proprietary open-source technology stacks that
can be used by LMICs with the necessary customization,
but not the exorbitant costs often associated with such
processes.

Resilient societies

The ultimate purpose of a TVET system is to prepare
citizens for the current and future world of work.
Digital transformation in TVET can facilitate this goal,
but also detract countries from excellent long-term
interventions that should not be discarded without
proper interrogation. Digital transformation in TVET

can support TVET systems in building resilient societies
in very practical ways. For example, a more seamless
supply-and-demand system can effectively identify the
skills required for the transition to digital and green
economies. Additionally, rights-based education for
global and participatory citizenship can be included

in curricula in more meaningful and integrated ways
than was possible using low-technology teaching and
learning modes. Finally, TVET institutions embracing
digital transformation can undoubtedly be better
promoted as places for social integration, cohesion and
green citizenship.
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The set of recommendations below are aimed primarily
at policy-makers but also target TVET institutional
managers, researchers and practitioners. The
recommendations are organized according to the four
levels of the conceptual framework, starting with a set
of enabling factors for digital transformation in TVET.

5.1 Enabling factors for digital
transformation in TVET

A number of enabling factors for digital transformation

in TVET in the context of LMICs have emerged from this
study. The list is not meant to be comprehensive, as
country contexts will always remain a key consideration.
In addition, digital transformation in TVET cannot be
considered in isolation from other ongoing reforms in
TVET. The sections that follow further elaborate on this list.

a. Ensure alevel of digital infrastructure that can
support digital transformation in TVET at a level
and pace appropriate to the country. Although
private-sector innovation can be relied on to
some extent, enabling policies, along with
advocacy, targeted interventions for the most
marginalized, and relevant training of citizens
are important initiatives in this regard.

b. Place equality and inclusivity at the core of
digital transformation in TVET. Ultimately,
digital transformation in TVET must contribute
to sustainability and resilience in the country.
Its strongest contribution lies in creating equal
opportunities for larger groups of citizens to
gain competencies relevant to this goal.

¢. Follow a coordinated approach between
institutional transformation and the acquisition
of new digital skills by practitioners, managers
and policy-makers. Institutional capacity and
culture are important enablers to consider in
this regard.

d. Develop enabling legislation that leverages
digital transformation in TVET to strengthen
TVET policies (including regarding data
privacy), as well as new skill-recognition
systems facilitated by increased data
interoperability.

These enabling factors are also considered by the Digital
Transformation Collaborative, an initiative by UNESCO
and the Global Education Coalition to provide support
to national governments in implementing digital
transformation in their education systems (UNESCO,
2023c). In the case of TVET, DTC provides support on

improving digital infrastructure, coordination among
activities such as platform of digital contents and
capacity building, as well as new legislation, including
law and regulation about secure data privacy, inclusive
and sustainable models of expanding access and
growth.

5.2 Digital transformation in TVET
for technical and technological
development

Follow a‘digital transformation in
TVET-by-design’ approach to infrastructure
development

Develop a comprehensive approach to infrastructure
development in support of the equitable digitization of
TVET institutions and take-up of digital transformation

in TVET. At the TVET institution level, accounting for
costs and building (facilities and ongoing costs, such

as for connectivity services) estimates for three- or
five-year planning cycles will likely be very difficult.
Some countries have a dedicated agency that focuses
solely on engineering and implementing access to
quality, high-speed connections at all TVET or higher
education institutions. Infrastructure gaps represent a
primary constraint on both student and lecturer access.
Infrastructure must include physical delivery of electrical
power to institutions, access to connectivity, and supply
of electrical and digital cabling and hardware in physical
buildings. The Brazilian, Kenyan, Jamaican and Tunisian
studies all highlighted challenges related to infrastructure
development, where global cycles of improved
technology development of hardware and software
require ongoing expenditure to keep up. The national
supply and quality of these infrastructure and services
involves different public financing and delivery agencies,
requiring coordination and oversight by TVET authorities.

Incentivize employer contributions for digital
transformation in TVET

Private-sector investment in each country’s response

to the competitive global challenge of digital
transformation in TVET has substantial implications

for future economic growth. One important source

of funding for TVETs is employers, through skill levies

or other types of mandatory contributions. These
provisions help secure the funding and success of digital
transformation in TVET programmes in LMICs. Such
provisions are in place and centrally managed in four of
the five case studies; in India, financing is multimodal
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and involves (among others) the NSDC and the NSDF,
which promote private-enterprise investment in skill
development.

The direction and distribution of digital transformation
funding to TVET institutions must include evidence-
based planning and consultation with industry.
Sufficient funding for pre-service and in-service,

and the CPD of TVET lecturers, is necessary in all
relevant domains.

5.3 Digital transformation in TVET for
curriculum and qualifications

Build interoperable data systems
to support digital transformation in TVET

Stakeholders should prioritize data-sharing between
public holdings of citizen data, including the sharing of
information between different current and future data
systems. The links between individual demographic,
qualification, work-status and employment data are
important, and countries should strongly consider
developing National Qualification Authority data
systems as an investment in the future quality of

VET information systems. Over time, this information
will provide a sound basis for Al-informed future
planning of VET occupational training at the national
and institutional levels. This opportunity is already
present in Kenya's KNQA: as data systems and analytical
capacity develop in the future, TVET authorities may
track systemic and institutional change along different
dimensions (e.g. programme administration; teaching
methodologies; integration of Al by occupation; and
labour-market data, including graduate employment
statistics per programme or institution). These data
may be made available to the public, subject to

ethical provisions.

Expand recognition systems
to embrace digital transformation in TVET

National systems that recognize qualifications provide
important platforms for individuals who possess skills
obtained through experience in digital transformation
in TVET for which they do not have a formal
qualification. There is great value in introducing credit
frameworks and aligning them with a standardized
education system of credits. This can ensure that
individuals receive consistent and high-quality
qualifications with commonly accepted standards and
help improve workforce skills and knowledge, making
it easier for individuals to transition to more advanced

levels and opportunities presented by new careers.
Such a platform could support self-employed workers
or entrepreneurs with technical skills in the informal
economy, accrediting/recognizing their informal skills
and allowing them to access decent jobs in the formal
economy. This would require cooperation between
national agencies charged with accrediting formal
qualifications, and agencies involved in adult and non-
formal education. In the area of digital transformation
in TVET, there exist a number of privately owned skill
programmes and qualifications for occupations or roles
in digital and allied industries across software, services,
infrastructure and devices. This system operates largely
independently of public VET systems, but partnerships
between public- and private-sector providers could be
developed to focus on particular occupations or skills
related to DX-TVET.

5.4 Digital transformation in TVET
for teaching and learning using
technology

Build TVET trainer capacity in digital
transformation in TVET

Countries should prioritize the training VET lecturers to
teach new occupational skills and forms of knowledge
introduced by digital transformation technologies. They
should also focus on the CPD of VET lecturers, using
constructivist approaches to facilitate teaching and
learning and limiting dependency on teacher-dominant
styles of teaching.

TVET lecturers need a variety of new skills to engage in
the modern world of education and work, including:

applying digital technologies to teaching activities,
e.g. how to use an LMS, create products using general
software tools (email, office, etc.) and apply domain-
specific tools (simulators, hardware, etc.)

pedagogical content knowledge (PCK) for specific
digital technologies

developing and teaching of intra and interpersonal
skills (adaptability, metacognition, grit, etc.)

The cast studies on Brazil, India, Jamaica and Tunisia
discussed the training of trainers and highlighted the
central importance of trainer skills in relation to their
current roles across their entire career span. Important
issues emerging from the interviews included difficulties
in appointing trainers to replace ageing cohorts,
embargos on trainer employment and the reluctance

of trainers to engage with new digital transformation in
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TVET demands. The challenges also place high demand
on the trainers of trainers, especially in new fields
comprising digital transformation in TVET. Interviews
and the literature indicate a need to progressively
update training on Al in the following dimensions:

(a) changes in the meaning and implications of Al as a
concept; (b) implications of Al for curriculum change

in terms of knowledge, skills and competencies per
occupation or trade; (c) implications of Al innovations
for teaching/learning strategies; and (d) implications

of Al analysis for the future relevance of occupations in
the labour market. Delivering updated content requires
professional collaboration with industry to keep up with
new developments in product or service value chains,
leading to new digital transformation in TVET needs.
These functions take time and include costs for shifting
lecturer time as well as finding substitutes. Training also
must be coordinated with the scheduled introduction of
technologies, platforms and facilities in TVET institutions.

The modality for training TVET trainers depends on

the size of the TVET system in terms of numbers of
institutions and numbers of trainers, as well as the areas
of specialization and urgency of the need. In some large
systems, this might entail creating a pool of master
trainers and master assessors with digital expertise.
who could in turn train more trainers and assessors

as a trickle-down effect to create a bigger pool of
individuals. However, this may not be a useful solution
in smaller systems characterized by greater sectoral
diversity and needs.

Conduct focused research on digital
transformation in TVET

Case-study interviews elicited limited discussion from
respondents about the results of research on the
impact of digital transformation in TVET pilot projects
in their institutions, or about research to deepen the
effectiveness of current digital transformation in TVET
programmes in the areas of curriculum, teaching and
students’ success in the world of work. For example,
government support for research and development on
demand and supply of digital transformation in TVET
skills can support targeted skilling programmes and
curriculum design at the regional and TVET institution
levels to identify whether the digital transformation

in TVET curriculum as it is taught and internalized by
students aligns with employers’skill needs. Equally,
the curriculum must address the needs of mid-career
workers who require a‘top-up’ programme to augment
their original skills.

Under the influence of digital transformation in TVET,
teaching and learning will change, as will employer
demand for skills, in line with the digital transformation
of businesses. There is also a need for valid, reliable
intelligence in the public and private sectors to consider
what works or does not work. A high premium will be
placed on good-quality information covering successes
and failures in digital transformation in TVET, supported
by statistical data, research or analysis to inform
evidence-based policy or strategy in the public and
private sectors.

5.5 Contribution of digital
transformation in TVET to
sustainability and resilience

Promote inclusive digital transformation in
TVET

The TVET sector encompasses a wide variety of client/
student demographics, in terms of the types of sector,
occupations and forms of employment in demand.

TVET institutions are commonly expected to provide
adequate opportunities across these domains. This
means that authorities need to create incentives for VET
training centres and private-sector employers to increase
the proportion of women and other marginalized
populations in targeted programmes and occupations.

Countries and institutions are encouraged to adopt a
stance that prioritizes the provision of equal access to
opportunities and resources to digital transformation in
TVET for any currently or potentially excluded groups.
This includes the large male and female youth population
in the region; women in general; ageing populations;
regional, ethnic and migrant populations; refugees; various
socioeconomic categories; informal workers; and people
with disabilities. Speakers of minority languages are
another excluded category. For example, French speakers
in Tunisia are unable to access the many English-language
materials available online, a challenge that is even greater
for speakers of indigenous local languages. Language
translation Al alone will not necessarily close the gap.

Recognize that institutional culture matters,
including in a digital transformation in TVET
context

Based on the literature, the three major pillars that will
sustain digital transformation in TVET environments
are the digitization of processes, investment in
infrastructure and the culture of the institutions
themselves (also see UNESCO, 2023b). In this regard,
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the DTC Framework (see UNESCO, n.d.) provides a
valuable set of indicators across three stages that could
be contextualized for TVET settings. Other than the
formal rules (such as regulations that govern behaviour),
the institutional culture, values and norms of conduct,
and interactions of TVET institutions will inform how
lecturers (and students) respond to change, including
the challenges represented by digital transformation in
TVET in relation to:

their confidence with technology and social media

their affinity with teacher-centred forms of engaging
with students, compared with learner-centred forms
of engagement

their willingness and capacity to change how they
teach the curriculum with which they are familiar

their openness to peer or student assessment

their sense of accountability for what employers think
about their students’ competence or suitability

These are vital questions facing digital transformation in
TVET and TVET training cultures, which TVET managers
must attempt to solve.

5.6 Considerations for further studies
and policy alignment

The number of case studies undertaken in this research
was limited to one per country. This meant that the cases
studies provided a restricted view of existing practices
and approaches to implementing digital transformation
in TVET in the LMICs at the different levels identified:
technical and technological, knowledge and curriculum,
pedagogy and innovative practices. However, the
relatively high difficulty in identifying innovative projects
in each country may also reflect the fact that digital
transformation in TVET is still nascent, since the conditions
conducive to digital transformation in TVET are just
bearing fruit. Furthermore, in the early stage, the research
team was aware that networks of digital transformation
in TVET practitioners/innovators may be relatively
undeveloped, contributing to limited referrals. This
suggests a need for TVET authorities to support networks
of digital transformation in TVET innovators.

Focus-group interviews were a sound methodological
choice to generate multiple perspectives on the selected
digital transformation in TVET innovation, based on

the recognition that innovations in a TVET institutional
environment involve several partners or practitioners. The
case studies were more suited to eliciting holistic accounts

of the innovations, rather than their distinct pedagogical
or learning features. Further research explicitly focusing on
practitioner experiences would likely provide intelligence,
including lessons learned, on how TVET practitioners
introduce digital transformation in TVET concepts into
learning and teaching.

Ultimately, the aim of TVET institutions is to improve

the opportunities for graduates to find fair employment

in the labour market. Therefore, the positive impact of
digital transformation in TVET on learning outcomes and
successful entry into the world of work is a critical measure
of success. Obtaining reliable intelligence on labour-
market outcomes, which are vital in fast-changing digital
transformation in TVET technological and skill markets,

is a crucial gap for digital transformation in TVET pilot
interventions to fill.

The apprenticeship system of training combines theory,
practical work and workplace experience and practice

in students’chosen trade, leading to a trade test that
results in an artisan’s certificate of competence. In the
apprenticeship model, as with the work-integrated
learning approach, there was limited consideration

of how digital transformation in TVET could be used
constructively to enrich training outside of the workplace
(as happened under COVID-19).

The literature suggests a strong tendency for new types of
programmes to be shorter, providing ‘top-ups; catch-up,
or‘augmentation’to existing and serviceable skills. This
will be especially important given the types of disruptions
expected from the introduction of technology, as lower-
skilled workers who lack additional training are most likely
to lose their jobs as a result of automation. These types

of programmes will likely be based on new knowledge
that the TVET college staff may not possess. New forms

of hiring expertise from industry may be taken up, but

the new types of programme configurations were not
discussed. The interviews hardly touched on the likelihood
of private-sector companies designing and developing
entire programmes and curricula which TVET institutions
could then offer using their own staff, but without
incurring any of the development costs. These would
enable quicker responses to new digital transformations in
TVET, answering concerns about how to staff and cover all
the needs of national TVET institutions internally.

Across all conversations, a major shortfall in the case-study
countries, except for Jamaica and possibly areas of Brazil,
is the lack of availability of labour-market data broken
down by occupation. Hence, TVET institutions should
consider implementing tracer studies based on their own
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students to quantify supply and demand of graduates.
The previous most common form of governance in TVET
institutions, which has traditionally been top-down

and based on standardized programmes offered from a
supply-side point of view, is threatened by demand for a
different model because of digital transformation in TVET.
This model must involve a non-hierarchical, collaborative
effort with industry partners, characterized by greater
cooperation with regard to building programmes. This
emerging mode implies a higher diversity of course and
programme models.

The interface between generative Al and new forms of
credentialing is an interesting new area that could be
explored further, especially to examine biases that may
impact negatively on future TVET delivery. The TVET sector
is well-positioned between training and the world of
work. As such, the current global interest in each of these
areas separately, but also in terms of the interrelationships
between the two, provides the TVET sector with an
opportunity to not only participate in, but also lead many
of the new developments.

While the COVID-19 pandemic has accelerated the
digitalization of the economy, it has also made it more
urgent to address gender inequalities in the digital
economy. The GSMA (2022) reports that while the
substantial gender gap in mobile internet use in LMICs
had been narrowing in recent years, this progress has
now stalled across LMICs, with the mobile internet gender
gap even increased in some countries. Women are now
16 per cent less likely than men to use mobile internet
across LMICs; in 2020, the gender gap stood at 15 per cent
after dropping every year from a high of 25 per cent in
2017. Similarly, the gender gap in smartphone ownership
had been narrowing across LMICs, from 20 per cent in
2017 to 16 per centin 2020, but has reversed over the
last year, with women now 18 per cent less likely to own

a smartphone. Individuals who still do not own a mobile
phone are difficult to reach. They are predominantly
women, but also disproportionately rural, less educated
and lower-income individuals, who have arguably the
most to gain from being connected. Unfortunately,

this study was not able to consider the digital gender
divide beyond the perspective of access, and the authors
recommend a more detailed review of this subject.

The cost-benefit of different interventions at different
levels of digital transformation in TVET also warrants a
much deeper analysis. There exists scope for a meta-
analysis of available data related to the anticipated costs

of digital transformation in TVET, whether at the level of
the enabling infrastructure or the cost savings stemming
from expected efficiencies.

A closer alignment between digital transformation in
TVET and the DTC Framework process (UNESCO, n.d.)

will be mutually beneficial. While the DTC is broader in
its scope, there is very strong alignment with the digital
transformation in TVET framework presented in this
study. Such alignment will be useful to position TVET as
an active contributor in matters of digital transformation
globally. On a policy level, this study points to the need
for increased synergy and alignment across global
frameworks and initiatives. The DTC Framework is a

case in point (UNESCO, n.d.). Aligning the indicators and
reporting mechanisms of the digital transformation in
TVET framework developed for this study with the DTC
Framework will position TVET very well, not only as a
participant in digital transformation, but also as an active
contributor. The same principle applies to the work of the
Global Skills Academy and several pan-African initiatives,
such as the ACQF.

On a final note, one challenge for this document is that
digital transformation in TVET is a process rather than a
discrete event. As a result, the advice presented herein

on ways to proceed will likely change. This means that
much of what is put forward may be provisional, as what
is known about digital transformation in TVET at present
will likely change relatively quickly. Regular reviews of this
space are therefore encouraged.

5.7 Conclusion

This exploratory study on digital transformation in TVET
in LMICs was conducted over a relatively short period
and with a limited set of case studies. Even so, the
research has demonstrated that TVET systems are well-
placed to use digital transformation in TVET to enhance
their scope, scale, efficiency and effectiveness at several
levels: technical and technological, curriculum and
qualifications, and teaching and learning. Ultimately, the
digital transformation of TVET systems can contribute
to an equitable and resilient digitalization of LMIC
societies, ensuring inclusion and the provision of
necessary digital and non-digital skills.

We trust that this report will motivate countries, regions
and international development agencies to embrace
digital transformation in TVET with the necessary care,
but also the recognition that digital transformation will
become increasingly central to TVET reform.
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Technological advancements and digitalization are profoundly reshaping our work and lifestyle,

business models and operations, and government policy choices. Digital transformation in technical and
vocational education and training (TVET) is the planned and structured introduction of automated and
streamlined processes within institutions and national technical and vocational education and training
(TVET) systems through digital technology, with the goal of enhancing their scope, scale, efficiency and

effectiveness and ultimately, driving their more sustainable development.

This document provides overall perspective and five country case studies on digital transformation

in TVET. Most countries studied face similar enabling factors: the digital infrastructure available; legal
and policy frameworks; focused institutional change to improve the acquisition of digital skills; and the
promotion of equality and inclusivity. To understand how digital transformation in TVET is occurring, the
report analyses it at four levels: technical and technological development; curriculum and qualifications;

teaching and learning using technology; and its contribution to the sustainability and resilience of

societies
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