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Preamble

The idea of a more interoperable data ecosystem for post-school education and training (PSET) has its origin in the
early discussions between JET Education Services (JET) and the Manufacturing and Engineering Sector Education and
Training Authority (merSETA) in 2018. This was a time when both organisations, albeit from different trajectories, were
contemplating how best new thinking in the digital arena could be harnessed to leapfrog South African developments.
JET, a non-profit with well-established research and intermediary capacities, and merSETA, a statutory body known as one
of the leading SETAs in South Africa, with strong governance systems and a reputation as an early adopter, found a good
fit through collaboration on this project. The shared vision and co-creation of this project were strengthened through
the support of Raymond Patel (merSETA CEO at the time), resulting in the early components of a theory of change (ToC)
for what soon became known as the Post-School Education and Training Collaboration and Learning Opportunities and
Utilisation of Data (PSET CLOUD) project.

A key driver for this futuristic collaboration, clearly articulated in the first iteration of the ToC, is a focus on the end-user.
The JET-merSETA team was, from the outset, committed to a process that would enable South African citizens to make
informed labour market decisions leading to increased employment opportunities in line with the South African National
Development Plan (NDP) targets. The initial ToC evolved in 2020 to outline a more refined set of activities, outputs and
outcomes, while the focus remains firmly on this long-term goal to be of benefit to the end-user. The assumptions and
risks which are clearly outlined continue to be carefully managed. The project also remains firmly aligned to the strategic
intent of the Department of Higher Education and Training (DHET) and other key state actors. Through this collaboration,
JET and the merSETA have been able to draw on key thinkers within their organisational networks to form the core team
managing the project. This team has remained relatively stable and members have grown in their own thinking, writing
and influence in digital ecosystems. Continuous involvement of international advisors, notably Prof. Lori Foster,! has been
key in maintaining the momentum of the project. The relationship with the DHET and, more broadly, the alignment with
other national data initiatives, will be deepened going forward as we look towards the realisation of the PSET CLOUD
vision by 2024.

We remain committed to a PSET system that will position South Africa incredibly well internationally and, more importantly,
has the potential to unlock deeply embedded systemic flaws that to date have been largely intractable — flaws that existed
before COVID-19 but have become more accentuated as a result of the pandemic. We also look forward to new partners
coming on board as the PSET CLOUD has the potential to become a mainstay of the post-schooling system in South Africa.

1 Lori Foster is Professor in the Department of Psychology at the North Carolina State University and the School of Commerce at the University of
Cape Town. Lori has worked with both the merSETA and JET and has provided invaluable support over the years.
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Definitions?

College

A public and/or private college established or declared as a (i) technical and
vocational education and training (TVET) college or (ii) a community education
and training (CET) college or a private college established or declared or
registered under the Continuing Education and Training Act, 2006 (Act No. 16
of 2006).

College data manager

A college official designated and charged with certain responsibilities regarding
post-school education and training (PSET) information in terms of this policy.

Community education and

training college

A PSET institution that is established to cater for youth and adults who did
not complete their schooling or who never attended school and thus do not
qualify to study at the TVET and/or private colleges and/or universities.

Data

Representation of facts, concepts or instructions in a formal manner, suitable
for communication, interpretation or processing by humans or by automatic
means.

Data accuracy

The degree to which the output correctly describes the phenomena it was
designed to measure.

Data archive

Repository holding documents or other material containing a variety of data,
usually of historical and/or rare value.

Database

A logical collection of information that is interrelated and that is managed and
stored as a unit, for example, in the same computer file.

Data coding

A process of converting verbal or textual information into codes representing
classes within a classification scheme to facilitate data processing, storage or
dissemination.

Data collection

The process of gathering and measuring data on targeted variables in an
established, systematic fashion which then enables one to answer relevant
questions and evaluate outcomes.

Data collection system

A method applied for gathering data for official statistics.

Data confidentiality

The property of data usually resulting from legislative measures which prevents
it from unauthorised disclosure.

Data integration

The process of combining heterogeneous data residing in different sources
and providing the user with a unified view of this data.

Data integrity

The accuracy and validity of the data set as well as the process through which
the data set’s validity and accuracy is assessed and maintained or protected.

Data manager

Any person who manages an administrative process by which the required
data is acquired, validated, stored, protected and processed, and by which its
accessibility, reliability and timeliness is ensured to satisfy the needs of the
data users.

2

Definitions compiled by the CSIR from various sources. See CSIR 2019b, 9-11; 2019c, 6-8.
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Data quality

The fitness for use of specified data.

Data source

A record, data collection instrument, organisation, individual or database from
which data is obtained.

Data verification

The processes by which data is checked, assessed, reviewed and audited.

Department

The Department of Higher Education and Training (DHET).

DHET entities

Public entities listed in Part A of Schedule 3 (Other Public Entities) of the
Public Finance Management Act (PFMA) that report to the Minister of Higher
Education and Training and are: the Sector Education and Training Authorities
(SETAs); the South African Qualifications Authority (SAQA); the National
Student Financial Aid Scheme (NSFAS); the Council on Higher Education; the
Quality Council for Trades and Occupations; and also Umalusi, deemed to be a
DHET entity with regard to the functions in terms of the Continuing Education
and Training Act, 2006.

Higher Education and Training
Information (HETIS) Officer

The DHET official appointed with certain responsibilities regarding Higher
Education and Training information in terms of the Post-School Education and
Training Information Policy, November 2013.

Information

Data presented in a context so that it can be applied or used.

Interoperability

The ability of independent systems and processes (technical and non-
technical) to exchange data and information and to communicate using
common standards to enhance efficiency and service delivery.

Institution management
information system

An information system used by an institution to handle administrative,
management and planning functions in terms of the Post-School Education
and Training Information Policy, November 2013.

National Digital Ecosystem
for Post-School Education and
Training

A platform that enables users such as learners, government, industry, non-
governmental organisations (NGOs) and education institutions to share and
use data for decision-making that promotes a more efficient and responsive
post-school education system.

Post-school education and
training (PSET)

A sector comprising all education and training provision for those who have
completed school, those who did not complete their schooling and those who
never attended school.

Post-School Education and
Training Information Standards
Committee

The committee established in terms of the Post-School Education and Training
Information Policy that advises the Director General with regards to higher
education and training information standards.

Post-school education and
training institutions

The institutions that provide education and training and which include
universities, national institutes of higher education and private higher
education institutions, TVET colleges, private colleges, CET colleges and skills
providers. These are established, declared or registered by any law assigned to
the Minister of Higher Education and Training.
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Preliminary data

The first released version of a series of data before the final audited data
version in terms of the Post-School Education and Training Information Policy.

Private college

Any college that provides continuing education and training on a full-time,
part-time or distance basis and which is registered or provisionally registered
as a private college under the Continuing Education and Training Act, 2006
(Act No. 16 of 2006).

PSET CLOUD

A platform that enables users such as learners, government, industry, NGOs
and education institutions to share and use data for decision-making that
promotes a more efficient and responsive post-school education system.

Public college

Any college that provides continuing education and training on a full-time,
part-time or distance basis and which is established or regarded as having
been established as a public college or declared as a public college under the
Continuing Education and Training Act, 2006 (Act No. 16 of 2006).

Quality Councils

The primary bodies with a direct role in governing quality assurance and
certification. Through their responsibility for setting standards, quality councils
are also responsible for curriculum and assessment.

Sector education and training

A sector education and training authority established in terms of Section 9(1)

authority (SETA) of the Skills Development Act, 1998 (Act No. 97 of 1998).

Staff Persons employed at any PSET institution.

Stakeholder An organisation or body with a direct and continuing interest in the education
institution, programme, phase or sector in question.

Statistics Aggregated numerical information relating to demographic, economic,
financial, environmental, social or similar matters, at national, provincial or
local level which is compiled and analysed according to a relevant scientific
and statistical methodology.

Student Any person registered as a student at any PSET institution in terms of the
Continuing Education and Training Act, 2006 (Act No. 16 of 2006).

Survey A process which collects, examines, and reports on data concerning variables

of interest for a reference period.

Technical and vocational
education and training college

Any public college that provides continuing education and training on a full-
time, part-time or distance basis and which is established or regarded as
having been established as a public college or declared as a public college
under the Continuing Education and Training Act, 2006 (Act No. 16 of 2006).

Unique identifier

Any identifier that is assigned to a data subject and is used by a responsible
party for the purpose of the operations of that responsible party and that
uniquely identifies that data subject in relation to that responsible party.
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What if we could better utilise the new technologies
that have become so pervasive in the modern era
to improve our education and skills systems in
South Africa? Imagine having the potential to link
the unemployed to job vacancies or even to start to
develop new, just-in-time training programmes for
jobs that do not yet exist. The COVID-19 pandemic
has starkly illustrated the increasing need for data
for smarter decision-making and for South Africa
to make a transition to more data-orientated and
interoperable information platforms. We now have
the technology to develop self-sustaining electronic
platforms for collaboration and the creation and
support of lifelong learning opportunities which are
dependent on the utilisation of quality data. Perhaps
we find ourselves in a situation of a “datademic”, a
pandemic of sorts, with data in too many places,
uncoordinated and generally just not appropriately
structured to be used to its fullest potential. The
high levels of unemployment are accelerating due to
COVID-19, and the opportunities that technological
solutions present are even more important than
before.

For the post-school education and training (PSET)
sector in South Africa, lifelong learning is not an
end but part of the journey to enabling lifelong
career advancement and the realisation of citizens’
social and economic aspirations within the South

African economy. The policy for PSET sets out a
vision of an integrated post-school education and
skills system that is intended to provide coherence
and limitless opportunities among learning
pathways from education to the world of work as
well as from the world of work to education. It is
accepted that institutions within the PSET system
must have a clear identity and mission whilst
also bringing to bear the imperative for PSET
institutions to be responsive to the occupational,
career and employment demand that needs to
be met to advance individual social and economic
livelihoods as well the country’s socio-economic
growth and development trajectory in its bid to
decrease poverty. The PSET system in South Africa
comprises institutions and role players that traverse
the world of education and work. This therefore
necessitates that these various institutions and role
players continuously collaborate in the utilisation
of data and of developing and emerging world-
class technologies to enable a match between the
ever-changing career, employment and livelihood
opportunities available in the economy and in
education, learning and skills provisioning. These
new digital ecosystems have the potential to provide
us with limitless opportunities in a new world-based
on the principles of interoperability.

While several role players in the PSET system in
South Africa are moving towards the development of
information and communications technology (ICT)
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enabled solutions and platforms to improve operational
efficiency and governance, these developments are largely
uncoordinated. Added to the uncoordinated character of
ICT solutions and platforms is the haphazard availability of
and access to good quality data needed for decision-mking
and innovation in the PSET sector. The interface between
these different strands lack interoperability and stands
to benefit from improved coordination and enhanced
efficiencies and transparency within the PSET system. This
approach is in line with the decision for shared services
to be developed across the sector education and training
authorities (SETAs) in particular and also in relation to
the interface between SETAs, the Department of Higher
Education and Training (DHET) and other institutions in
the system including colleges and universities.

In 2018, the Manufacturing, Engineering and Related
Services Sector Education and Training Authority
(merSETA), in collaboration with government and a
well-established non-profit research organisation, JET
Education Services (JET), started to explore the notion
that an integrated and interoperable digital ecosystem for
the PSET sector could be realised. The main objectives of
this innovation are to increase integration across current
and new systems/platforms; harvest rich knowledge and
intelligence; enhance strategic planning and decision-
making; be responsive to the needs of the labour market
and national priorities; and strengthen, integrate,
coordinate and improve efficiencies in the governance
and management of PSET.

Overall, this initiative intends to ensure that data is
understood to be an asset for continuously growing
knowledge, intelligence and insights in order to enhance
decision-making and improve efficiencies, governance
and management for PSET-sector institutions and
beneficiaries thereof. Thus it is envisaged that datasets
in the South African PSET sector will be interoperable,
well-synchronised and used effectively as a source
of information for planning and improving efficiency
in the PSET system. This establishment of a robust
digital ecosystem hinges on the ability to solve several
challenges including technology and capacity gaps, access
to data and data interoperability. However, if managed,
as the merSETA and JET have argued, the PSET digital
ecosystem has the potential to provide South African
citizens, government agencies and PSET institutions and
role players access to a wider range of data which can be
utilised in more meaningful ways to make decisions about
lifelong learning, skills and labour.

The release of this review of the state of readiness (SOR)
of the PSET sector for data interoperability comes at an
opportune time when the National Planning Commission
(NPC) has released a draft review of the National
Development Plan (NDP) in terms of South Africa’s
readiness for the ‘Fourth Industrial Revolution’ (4IR) (NPC,
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2020b). This SOR report is a synopsis of the outcomes of
research completed in South Africa on interoperability
within the PSET sector; it highlights early project activities
which include consultations and a situational analysis; and
it reviews the interconnectedness of stakeholders through
a mapping exercise, providing an overview of varied and
separate data systems that exist within the PSET sector.
Additionally, a desktop review was undertaken and
interviews were conducted nationally to determine the
feasibility, advantages and critical success factors for
developing the relevant networks and ancillaries for such
a system. The report elucidates appropriate models and
frameworks most relevant to South Africa and finally lays
the foundation for the subsequent phases of the PSET
CLOUD project and proposes a human-centred approach
to digital interoperability. If there was ever a time for
South Africa to be adequately prepared for the speed of
technological developments globally, that time is now.

The SOR is structured according to six chapters, ranging
from the background and methodology, to a careful
synopsis of the broader PSET environment in South Africa,
as well as a summary of the key role players, interactions
and collaboration processes in this sector. In the
penultimate chapter we provide some further thoughts
on the feasibility of the proposed PSET CLOUD and the
opportunities this long-term vision offers for South Africa.

We trust that this SOR report will provide a contemporary
reference point for the state of readiness of interoperability
within the PSET sector in South Africa in 2020, while also
providing a launching pad for the second cycle of the
project. As more partners come on board, and the broader
PSET sector is actively engaged, the SOR report will
ultimately provide us with a common frame of reference.

DIGITAL
INTEROPERABILITY

The concept of and drive towards greater digital
interoperability has been gaining momentum globally in
the last few years. Interoperability can be defined as the
ability of independent systems and processes (technical
and non-technical) to exchange data and information
and communicate using common standards to enhance
efficiency and service delivery (adapted from Dos Santos
& Reinhard, 2012). In short, “interoperability is the ability
of different information systems, devices and applications
to access, exchange, integrate and cooperatively use data
in a coordinated manner” (Sucich, 2019).

In smart societies and smart government, public
institutions, civil society, business and other social
partners need to adapt and collaborate with each other
to fully leverage the advantages of new technologies.



Interoperabilityisthusimportantforfosteringcollaboration
between organisations (Manda & Backhouse, 2016). Not
only does information sharing focus on the exchange of
information between partnering organisations, it also
provides opportunities for the sharing of experiences
and innovations that can enhance efficiency and service
delivery for the benefit of all stakeholders, and this makes
interoperability a prerequisite. To allow for effective
inter-organisational data and information sharing,
organisations need to build systems that are interoperable
and put in place formal standards and business processes
(Gil-Garcia, Chun & Janssen, 2009; Gil-Garcia, Schneider,
Pardo & Cresswell, 2005).

The role of technology in promoting interoperability
cannot be downplayed (Scholl & Al Awadhi, 2016).
Advanced technologies such as sensor networks, data
analytics, artificial intelligence and robotics can certainly
make organisations and governments “smarter” by
aiding efficiency, decision-making, information sharing,
transparency, accountability and efficient service delivery
(Scholl & Al Awadhi, 2016). Governments worldwide
are transforming into “smart governments” as a way of
responding to increasingly connected and smart societies
that demand efficient service delivery, and the integration
and interoperability of e-government systems has
emerged as one of the key enablers of this transformation
(Du & Qin, 2014; Gil-Garcia, Zhang & Puron-Cid, 2016).

Moreover, “as technological advances in data gathering,
processing, and management continue, our ability to
move from an information society to a ‘smart’ society
will increasingly rely on improvements and expansion
in technical, organisational, and other aspects of
interoperability” (Jiménez, Solanas & Falcone, 2014, 22).
Governments are, however, still experiencing blockages in
moving up to higher levels of maturity due to challenges
with the integration and interoperability of systems (Lam,
2005; Pardo, Nam & Burke, 2012). Achieving high levels
of e-interoperability is thus one of the most significant
challenges facing governments (Lisboa & Soares, 2014).

The PSET CLOUD project being conducted in South Africa,
a developing country, will contribute to reviewing the
post-school ecosystem in terms of how interoperability
can best be used in coordinating and sharing data using
common standards for individual citizens, institutions and
organisations involved in education and lifelong learning
for the labour market. It is often seen, more so in the
developing world, that systems are developed in isolation
from each other, often with much duplication and limited
attention to interoperability. This is not a criticism of the
work done by those that came before us: it is simply a fact
that the technology we now have at our disposal allows us
to think across systems and beyond the limits of what the
human mind can achieve.

CHAPTER 1: SETTING THE SCENE
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FOUNDATIONAL TENETS
OF THE PSET CLOUD

Drawing on the 2017 United Nations World Data Forum
(UNWDF) which resulted in the “Collaborative on SDG
Data Interoperability”, Steele and Orrell (2017) point out
that interoperability and data ecosystems can help to

° modernise governance and institutional frameworks
to allow national statistical systems to meet the
demands and opportunities of evolving data
ecosystems

° modernise statistical standards, particularly those
aimed to facilitate data integration and automation
of data exchange across different states of the
statistical production process (cited in Steele &
Orrell, 2017, 11).

In addition, the traditional methods used to capture data
on learner achievement have not proved to be efficient
means of matching qualifications and skills to employer
needs. In our view, current technology offers better data
harvesting opportunities, drawing on a modernised and
agreed national statistical system and guided by modern
statistical standards. This kind of data-driven platform
is fundamental to the South African PSET system and is
undoubtedly the new frontier that we need to actively
explore. The PSET CLOUD initiative, which attempts to
improve interoperability across education and training
systems in the post-school sector, is at an early stage but
the main principles guiding it have been agreed and are
briefly summarised below:

Principle 1:
Cooperation on a systems level

Cooperation at this level is best sought nationally to start
with and requires strong leadership. In some countries,
this is best done by a government agency, and in others
with more liberal economies, the private sector could take
the lead.

Principle 2:
Consolidation of systems

Linked to Principle 1 above, a careful review of existing
systems is required to provide a basis for interoperability.
Many systems are in place on national levels, and
these provide the first level of consolidation. Some
may be outdated and based on expensive and archaic
technologies, while others may be modern and ready for
integration. The identification of obvious compatibilities is
a good place to start and can readily lead to a tipping point
as the core national systems are included in the emerging
ecosystem. This process requires technical expertise with
the inclusion of experts who may not have had much
interaction with educational policy measures.
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Principle 3:
Establishment of data standards

Once a basic level of cooperation has been established
and system consolidation has been completed, the need
for data standards will become obvious. These standards
will provide the necessary guidance to find the synergies
and common elements within individual systems which
can then be linked in a broader interoperable system.

Principle 4:

Proactive development of missing
subsystems

There is a need to proactively coordinate, facilitate and
encourage the development of subsystems where gaps are
identified; this includes specific articulation with services
such as Career Development Services (CDS), the Central
Application Clearing House (CACH), the National Learners’
Records Database (NLRD), the Technical and Vocational
Education and Training Management Information System
(TVETMIS) and others.

Principle 5:
Introduction of innovation
It is necessary to develop innovative and cutting-edge

aspects of using artificial-intelligence-based solutions
including tacit object modelling.

Principle 6:
Knowledge sharing and creation

A clearinghouse for research and publications that affect
the PSET system must be set up and maintained.

Principle 7:
Effective monitoring and evaluation

Effective monitoring and evaluation (M&E) tools must be
developed and made freely available.

Principle 8:
Sharing and drawing on global
learnings

The PSET CLOUD must draw on the best insights and
learnings from across the world (see Gloss et al., 2016),
particularly from international organisations such as the
UNESCO International Centre for Technical and Vocational
Education and Training (UNEVOC) and the International
Labour Organization (ILO), through the establishment of
an international advisory panel.

JET and the merSETA hold the view that digital solutions
and ecosystems should be built only after understanding
the interaction that needs to be facilitated for the
participants in the system concerned. In addition, it is
extremely important to ensure that building such an



integrated, interoperable national data system is both
viable and feasible. It is with this view that the PSET
CLOUD project was conceptualised. Early project activities
included stakeholder analyses and consultations, mapping
the relationships between institutions within the broader
post-school landscape and reviewing national and
international research which seeks to determine the
feasibility, advantages and critical success factors for
developing the relevant networks and ancillaries for such
a system. The methodology used for this project is based
on the theory of change approach: reviews of policy and
legislation are carried out to understand the implications
for the PSET CLOUD project; results from stakeholder
interviews and database reviews are presented and their
implications for the PSET CLOUD project ascertained; the
next steps are spotlighted as the project evolves from
conceptualisation to conclusion.

LOOKING TOWARDS
THE FUTURE

The development of the PSET CLOUD in South Africa
is located in a broader international trend towards
digitisation. In this modern digital age, we find ourselves
in a situation where we have an over-supply of data, while
our analytical and harvesting abilities struggle to keep
up, requiring our gaze to shift to the lure that artificial
intelligence offers. The digitalisation of the economy has
brought about changes in the way work and business are
organised and conducted, impacting on occupations and
professionsand related capabilities within these. All sectors
of the economy are experiencing change, transforming
old and creating new occupations and professions.
The change in the organisation of business/work and
occupational and professional demand undoubtedly
has implications for both the education that is required
and, using the technology that is now available, learning
processes and systems as well. This is also the digital age
wherein the very way in which we recognise learning is
being challenged as we are confronted with concepts such
as interoperability, immutability and disintermediation
(Hughes et al., 2019; Karoudis & Magoulas, 2018; Keevy,
2020). What this really means is that we are having to
give conscious thought to how systems and people work
together — interoperability (Cupoli, Earley & Henderson,
2017); how records get changed, what traceability,
auditability and testability we need our data to have —
immutability (Bertoli, 2017); and finally, who needs to be
involved in the learning transaction through a process of

using technology to reduce the number of intermediaries

we rely on and make the learning transaction more direct
— disintermediation (Bashir, 2018).

What is important to recognise is that technology
has challenged not only the way we think about the
recognition of learning (McAlpine, 2005; McKinsey Global
Institute, 2019) but also the way in which we are identified
digitally. Globally, these two strands are complementary,
even overlapping, but not enough has been done to have
the interdisciplinary discussion required to understand
and explore the potential synergies. These are certainly
unchartered waters, and it is important that we steer
these processes where we can, else they will steer us, and
human rights in terms of data privacy and security will
certainly suffer.

Overall, this initiative intends to ensure that datasets
in the South African PSET sector will be interoperable,
well-synchronised and used effectively as a source of
information for planning and improving efficiency in the
PSET system. This is in keeping with the mandate of the
State Information Technology Agency (SITA) to ensure
reduction in duplication and to enable people to share
information. The SITA has created minimum operability
standards to allow government data systems to talk to
one another and exchange data freely (interview with
W. Needham, 2 July 2020), and these standards will be
explored further while remaining cognisant that the PSET
sector is highly complex and comprises a large number
of stakeholders with varied and separate data systems.
These stakeholders could be supported by an effective
shared platform that is able to provide accurate and up-
to-date data to the different role players and support
effective reporting, planning and decision-making. Ideally,
over time, this system could be populated with real-time
data to enhance its responsiveness. Linking the system to
other sources of data such as relevant market and industry
indicators could further enhance the system’s analytical
capability. This could include big data approaches. Big data
refers to datasets that are very large, diverse, combinable,
flexible and scalable (Williamson, 2016). Big data is
continuously generated and can be analysed in or near
real time. This provides the capability for the provision
of static snapshots as well as dynamic and continuously
updated insights, where the value of “non-traditional
data” such as data from citizens, NGOs and the private
sector contributes further to the spectrum of research
that can be done in a credible manner. Our journey into
the future with the PSET CLOUD begins with this long-
term vision.
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Framing the vision

The theory of change (ToC) approach is a specific
type of methodology that entails planning,
participation and evaluation that is used to promote
social change. A ToC defines long-term goals and
outcomes from which it maps pathways linking the
outcomes to actions and necessary preconditions
for achieving those goals (Mayne, 2015). The ToC
“explains the process of change by outlining causal
linkages in an initiative, that is, the initiative’s shorter-

term, intermediate, and longer-term outcomes. The

identified changes are mapped as the “outcomes
pathway”, showing each outcome in a logical
relationship to all the others as well as the causal
and, potentially, chronological flow” (Wikipedia
contributors, 2020). By stipulating preconditions that
need to be achieved en route to a bigger goal, the
ToC makes it “easier for a team to track its progress
and see whether an initiative is on the right track as
it unfolds” (Reinholz & Andrews, 2020, 3). The links
between outcomes as well as between outcomes,
outputs and activities are explained by “rationales”
or statements (also referred to as assumptions) as
to why one outcome is thought to be a prerequisite
for another or why a set of outputs and activities will

produce the particular outcome. These assumptions
are often based on previous experience on similar
projects but also embody some uncertainty and
may need revision as the project evolves (Reinholz
& Andrews, 2020).

The benefit of the ToC approach is that (1) it enables
the identification of the ways in which actual
outcomes deviate from those that are desired; and
(2) it requires “stakeholders to model their desired
outcomes before they decide on the forms of
intervention to be used to achieve those outcomes”
(Wikipedia contributors, 2020); this means that
clarity about desired outcomes is essential.

In conceptualising the ToC, robust discussions took
place on what the PSET CLOUD project is about,
what problems we generally confront in the PSET
sector, what the envisaged end results of the project
are and the assumptions that inform the causal
pathway we anticipate will lead to the achievement
of the desired end result (impact). A well-defined
ToC was developed and is depicted in the ToC
infographic (see Figure 1). This ToC, in essence the
theoretical framework of the project, will assist the
team to determine whether the project is on track
and following the pathway set out and identify any
hindrances to the approach. Referring to the ToC
allows for continuous reflection and evaluation of
progress, including lessons learnt.

CHAPTER 2: METHODOLOGY
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As presented in Figure 1, the ToC makes long-term
goals explicit at the outset. The project is then designed
by working back from these goals and ensuring that all
assumptions for their achievement are identified. The ToC
also specifies the desired impact, assumptions relating to
the existing situation and indicators for the project. These
are set out below:

Impact: The desired impact of the PSET CLOUD is
that South African citizens are able to make informed
decisions that lead to employment in line with NDP
targets.

Outcomes: The long-term outcome of the project is
to develop a platform (a National Digital Ecosystem)
that enables users such as learners, government,
industry, NGOs and education institutions to share
and use data for decision-making that promotes a
more efficient and responsive post-school education
system. The intermediate outcome that is identified
is that PSET stakeholders will use real-time data and
deliver their mandates based on high quality plans
and programmes. During Phase 2, the current phase
and the topic of this publication, the immediate
outcome is to produce a minimum viable product
(MVP) that we will share with stakeholders as we
engage with them.

Assumptions: Some preconditions or requirements
necessary to achieve the goal of the project are
that there must be data that can be shared within
the platform - entities to which the data belongs
must make their data freely available; data must be
readily accessible and structured in a way that it can
be handled easily; data must be accurate, up-to-
date and useful to users; there must be users that
are interested in accessing and using this data; and
a user-friendly system must enable users to access,
analyse and present data in ways they find useful.
Finally, an inherent assumption is that there will be
buy-in to the development of such a platform, with
political will and a governance system that will co-
ordinate and maintain the PSET CLOUD in perpetuity.

Indicators: With the ToC in place, indicators are used
to measure the effectiveness of implementation for
monitoring purposes.

MONITORING AND
EUALUATION

In addition to the ToC, it is critical to have a comprehensive
M&E framework implemented from inception. The
main goal of the M&E framework is to improve current
and future management of outputs and activities which
contribute to the achievement of project outcomes and
impact. Monitoring on an ongoing basis provides the
team with a lens into progress made and the opportunity
to learn about what is working well and what the
challenges are. This support activity enhances the work
of the team, enabling timely decisions that need to be
made to be brought into focus; and the lessons learned
through the process make it possible to manage, apply
and share knowledge among the JET and merSETA teams.
A monitoring expert was brought into the project at an
early stage, and robust discussions on a monthly basis
continue to provide a platform for reflection, allowing
for flexibility in design and implementation. A mid-term
evaluation process is planned as we move into the next
phase of the project. It is envisaged that a high-quality
evaluation at mid-term and another at the end of the
project, conducted by external evaluators, will provide
relevant information that will enable the team to make
improvements, judge the overall merits of the project and
highlight the successes achieved.

The M&E framework provides key areas of focus aligned to
activities and outputs measured by indicators that are set
and agreed up front with each member of the team. These
indicators are both qualitative and quantitative in nature.
Although, as indicated above, an evaluation has yet to
take place, we remain optimistic that we will contribute to
the achievement of the outcomes highlighted in the ToC
in Figure 1. The stage has been set with a well-established
ToC, a clearly defined M&E framework and a core
project team ready to explore whether data ecosystems
in the PSET sector in South Africa are ready to become
interoperable.

The main goal of the M&E framework is to improve current and

future management of outputs and activities which contribute

to the achievement of project outcomes and impact
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PROJECT PARTNERS

Digital solutions and ecosystems should be built only after
understanding the interaction that needs to be facilitated
among the participants in the system concerned. It is
therefore critical to ensure that while building a viable and
feasible integrated interoperable national data system in
South Africa, each aspect of the research is well defined
and the role of each partner explicit. JET and the merSETA
have been proactive co-partners in the project since
inception and have brought on board service providers
as and when necessary during the various stages of the
project.

At inception, a situational analysis of stakeholders and
systems was necessary to identify what data systems
currently exist in the PSET sector and what their features
are, which stakeholders in the system provide and/
or utilise the data and what factors affect these data
systems and stakeholders (CSIR, 2019c). A mapping
exercise was conducted which produced a matrix of all
stakeholders according to their current systems as well
as their anticipated level of engagement with the PSET
CLOUD. The exercise also provided in-depth information
on system capabilities and any gaps in the system. A value
proposition, that is, the potential value of the project to
the stakeholders, was developed (CSIR, 2019b). Finally, a
feasibility analysis was done to determine the viability of
the idea of having an interoperable and integrated PSET
CLOUD, whether it is legally and technically feasible as
well as economically justifiable. The feasibility analysis
was done to establish whether the project is doable and
worth the investment (CSIR, 2019a).

The CSIR was appointed to conduct the three components
highlighted above, while high-level international
benchmarking research charted the various approaches
to interoperability in several countries globally. The CSIR
reports (2019a 2019b, 2019c) presented analyses of
the current PSET systems to inform the development
and implementation of a PSET platform. The major
data sources were interviews and other reviews carried
out during the situational analysis phase of the project.
Focused interviews were conducted with key playersin the
information flows of the greater PSET system, for example,
DHET officials and the Director responsible for the NLRD.
Desktop research looked at relevant websites, published
Acts, the annual reports of important entities (such as
the Labour Market Intelligence Partnership [LMIP]) and
research papers. In order to gain a deeper understanding
of the PSET landscape and various technological systems
that currently exist, additional reviews and interviews
were conducted by project team members to enhance
this report.
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KEY CONSIDERATIONS

In a project such as this, it is always good for the team to
ask themselves what should be well considered to achieve
success. It was established that the following would be
required to create the desired change in the long-term:

* Athorough understanding of key stakeholders that
exist within the PSET system;

i . °  Engaging with as many stakeholders as possible to
r make them aware of and receive their views on the

PSET CLOUD project;

* Understanding the data systems that these
stakeholders use, how the data is captured and
stored and what the data is used for;

°  Exploring the interaction with these stakeholders and
whether the data systems enable data to be usefully
handled and applied to assist decision-making within
the stakeholder organisations;

* Understanding the education and technology policy
environment.

Of paramount importance to consider was the kind of
sustained effort required in order to achieve success.
At inception of the project, the 4IR was topical in South
Africa. However, COVID-19 has had a tremendous impact
globally and on our society since December 2019, shifting the
need to recognise the value of technology as an urgent one.
We will inevitably be influenced by our current circumstances
and by the lessons we have learned during an unprecedented
and difficult period in our history. However, during the early
stages of the project, it was decided that the PSET CLOUD
needed to take on a phased approach. A detailed phased
approach is explained in the last chapter of this report as
next steps.

Current challenges presented by the worldwide pandemic
have expedited our reliance on technology and focused
our attention on how best we can collaborate with all
stakeholders within the PSET sector to achieve success
with an interoperable data ecosystem. Dialogues and
engagement are an integral aspect of information
sharing and planning in order to realise the international
trend of platform development for education systems.
Essentially, the concept of a platform ecosystem allows
us to pursue larger, more complex solutions, collectively
working towards a greater good which we would not be
able to address individually. Equally important is the need
to understand the policy environments for the labour
market, education and technology and the impact these
will have on the development of the PSET CLOUD.

11
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This chapter discusses the ICT, e-government
and PSET legal and policy environment. Policy
and legislation play a critical role in transforming
the ICT and PSET sector to respond to challenges
and opportunities brought by the digitally driven
4IR. Technology trends such as microlearning,
gamification, immersive learning, data-driven
learning and insights and adaptive and personalised
learning and their impact on learning are also
discussed.

Although written in 1996, before the advent of
the digital era, the rights enshrined in the South
African Constitution are relevant as we consider the
development of the PSET CLOUD.

The South African government has recognised
that ICTs have the potential to further the rights
enshrined in the South African Constitution by
transforming the way citizens access information,
communicate and participate in social and
economic activities. Section 22 of the Constitution
of the Republic of South Africa (RSA, 1996), for
example, states that every citizen has the right to
choose their trade, occupation or profession freely;
and Section 29(b) states that everyone has the
right to further education, which the state, through

reasonable measures, must make progressively
available and accessible (RSA, 1996). These rights
cannot be guaranteed if citizens do not have access
to relevant and timely data and information to
help them make informed decisions about their
occupations, professions or careers.

In the digital era in general, including in integration
and interoperability initiatives, data privacy and
data ownership is of significant concern. The
right to privacy is addressed in Section 14 of the
Constitution, which states that everyone has the
right to privacy including the right not to have their
person or home searched; their property searched;
their possessions seized; or the privacy of their
communications infringed. The Constitution, as the
supreme law, guarantees citizens’ right to privacy, a
right which every public or private institution must
protect.

Security in the digital age has become a concern
for governments the world over. Increasing
incidents of cyber-terrorism require governments
to implement mechanisms for preventing such
attacks on government, business and society.
National security is arguably at the top of the
agenda for governments. Section 198 of the South
African Constitution addresses national security
and stipulates that national security must reflect
the resolve of South Africans, as individuals and
as a nation, to live as equals, to live in peace and
harmony, to be free from fear and want and to seek
a better life (RSA, 1996).
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THE 4IR: TOWARDS AN
INTEGRATED STRATEGY

The 4IR is characterised by a merging of technologies
leading to the lines between the physical, digital, and
biological spheres becoming blurred (Schwab, 2016)
and presents governments, business and society with
challenges and opportunities that require that they
respond with context-relevant strategies.

The South African government is putting in place measures
to respond effectively to these challenges. In April 2019,
President Cyril Ramaphosa appointed the Presidential
Commission on the Fourth Industrial Revolution to
coordinate the development of South Africa’s national
action plan for responding to the 4IR by identifying
policies, strategies and plans for positioning South Africa
as a leader in the adoption of 4IR technologies. The
establishment of the commission isin support of the NDP’s
vision of utilising ICTs to “build a more inclusive society
in order to eliminate poverty and reduce inequality”
(DTPS, 2016, 1). One of the key roles of the commission
is the development of a national integrated strategy
which details interventions to be carried out to assure
the competitiveness of vital economic sectors (including
manufacturing), with science, technology and innovation
as key enablers. In support of the inclusive growth and
economic transformation agenda, the commission is also
tasked with making recommendations on approaches to
promote inclusivity and address the digital divide as well as
interventions to enable entrepreneurs and small, medium
and micro enterprises (SMMEs) to take advantage of the
4IR. The role of the commission in advising the president
and cabinet on skills development and the future of work
is of particular interest to the PSET system. In 2020, the
NPC released a draft review of the NDP in terms of South
Africa’s readiness for the 4IR (NPC, 2020b).

Below we unpack some of the policies, legislation and
strategies that will be important in supporting South
Africa’s response to the 4IR.

POLICY AND LEGAL
FRAMEWORK

This section discusses the ICT and e-government policy
framework in South Africa. The important role of ICTs
has gained recognition, as evidenced by the increasing
adoption of technology by business, government and
society. Furthermore, the government has provided a
policy framework that places at the centre of planning,
monitoring, reporting and evaluation the imperative

for organs of state and institutions to collect, store,
disseminate and use data and information for purposes
of decision-making. The PSET sector, identified as pivotal
in South Africa’s growth and development agenda, has
undoubtedly benefited from the adoption of technology
and been shaped by the technology-related policies
discussed below.

Policies relating to
e-government and ICT

Electronic Government: The Digital
Future — A Public Service IT Policy
Framework (2001)®

In 2001, South Africa adopted its first ever e-government
policy and strategy to guide the development of
e-government Electronic Government: The Digital Future
— A Public Service IT Policy (DPSA, 2001). The policy
identifies four key pillars, termed the “IT house of values”,
that underpin e-government development in South Africa,
namely:

1. Interoperability — The need for government ICT
systems (data, infrastructure, communication
systems and platforms, applications) to communicate
and exchange data to promote the centralisation and
integration of all IT systems.

2. IT security — The need to protect physical IT systems
and data from unauthorised access, malicious code
and sabotage. With growing incidents of cybercrime,
security has become a priority for governments
worldwide.

3. Economies-of-scale — The need to take full
advantage of the purchasing power of government
in promoting compliance and building skills and
research capacity so as to minimise exploitation by
vendors and influence the development of the local
ICT industry.

4. Elimination of duplication — Increased efficiency
by abolishing unnecessary duplication of similar
ICT functions, projects and resources (including
collection, processing and archiving of the same
data), as well as practices of “re-inventing the wheel”
(DPSA, 2001, 8).

These pillars of the government’s ICT strategy complement
each other: interoperability, for example, is essential
in eliminating duplication and achieving economies
of scale; and security is critical for promoting trust in
interoperability. An architecture framework provides
the foundation for interoperability, security and reduced
duplication. Currently, almost two decades after the
development of its first e-government framework, South

3 http://www.dpsa.gov.za/dpsa2g/documents/acts&regulations/frameworks/it.pdf
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Africa remains a leader in e-government development in
Africa, ranking in the top three African countries in the
United Nations (UN) e-government survey (UN, 2020).
There is no doubt that the PSET sector has benefited from
the government’s adoption of the digital transformation
agenda. Since the majority of institutions in the PSET
sector (e.g. TVET colleges, higher education institutions
[HEIs], SETAs, quality councils) are public institutions, the
sector as a whole is covered by and benefits from this
policy.

Policy Framework for the Government-
Wide Monitoring and Evaluation
System (2007)

The Policy Framework for Government-Wide Monitoring
and Evaluation System (GWMES) is the overarching policy
framework for monitoring and evaluation in government.
It provides for “an integrated, encompassing framework of
M&E principles, practices and standards” (The Presidency,
2007, 5) for M&E within government and for government
planning and decision-making. The policy supports
the statutory requirement for departments and public
entities such as the merSETA to establish M&E systems
for the collection, storage, dissemination and use of data
and information pertaining to their mandates. The policy
states that data and information collected by an organ of
state orinstitution will be used by other stakeholdersin the
state system, e.g. the Department of Planning, Monitoring
and Evaluation (DPME), to create an integrated picture of
national, provincial and local performance with regard to
implementation of varying mandates.

The policy framework also outlines at least three data
terrains that should underpin systems of organs of state,
namely: performance information on the achievements
of their plans and programmes; evaluations; and
social, economic and demographic statistics. The policy
encourages key practices such as the establishment
of a central repository of M&E outputs which should
be reliable and easily accessible. It also encourages
organs of state and institutions to explore means for
sharing knowledge, insights and wisdom generated from
M&E outputs, and for connecting such mechanisms to
organisations’ knowledge management and organisational
learning culture and strategy. The GWMES works together
with other supporting frameworks such as the National
Treasury’s Framework for Managing Programme
Performance Information (National Treasury, 2007) and
the South African Statistics Quality Assurance Framework
(SASQAF) developed by Statistics South Africa (StatsSA) in
2010, both of which are also summarised in this section.

Framework for Managing Programme
Performance Information (2007)

The Framework for Managing Programme Information
(FMPPI) links to the GWMES and Section 92 of the

Constitution that states that “members of the Cabinet
are accountable collectively and individually to Parliament
for the exercise of their powers and performance of
their functions” (National Treasury, 2007, 2), and that
they must “provide Parliament with full and regular
reports concerning matters under their control” (National
Treasury, 2007, 2). The significance of reporting to
Parliament is that Parliament is the body that represents
citizens’ interests, and reported information to Parliament
is aimed at informing citizens. The framework deals
with one of the data terrains of the GWMES, namely
performance information.

The FMPPI thus emphasises the importance of
performance data, information and records as
management tools for decision-making in relation to
the implementation of the mandates of government
departments, public entities and institutions. The FMPPI
further emphasises that performance information, data
and records enables the public and oversight bodies such
as Parliament to compare performance against delivery
plans and the spending of public funds and thereby
determine whether public institutions are providing value
for money. The provision of data and knowledge can thus
facilitate improvements in service delivery and a better
understanding of issues pertaining to mandates. The
framework provides guidance on: key concepts such as
good quality indicators to enable the collection of quality
performance data, information and records; capacity and
resource requirements for managing and using the data;
and the publication of performance information.

South African Statistical Quality
Assessment Framework (2010)

The South African Statistical Quality Assessment
Framework (SASQAF) is intended to enable the production
of high-quality data so as to build trust in official and non-
official statistics. It also aims to enable the availability
of quality data and statistics capable of informing the
development agenda of the state and data useful to
the private sector and NGOs for planning and decision-
making. The SASQAF specifies eight dimensions of data
quality: relevance; accuracy; timeliness; accessibility;
interpretability; comparability and coherence;
methodological soundness; and integrity (StatsSA, 2010,
foreword). These are in line with the requirements of the
Statistics Act, 1999 (Act No. 6 of 1999), which is briefly
summarised in the legislation section of this chapter. The
SASQF is also aligned to international best practice in the
form of the United Nations Fundamental Principles of
Official Statistics (UN, 2015).

The SASQAF enables the production of statistics in at
least four specific ways: (1) it facilitates the extension
of statistical production to various levels from national
to provincial to local where availability of data may
be insufficient and allows for the development and
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coordination of data standards and statistics thereof;
(2) the countrywide adoption of SASQAF facilitates linking
the various subsystems of statistical production that
have occurred in isolation into one system, the National
Statistics Systems (NSS); (3) through the SASQAF, StatsSA
has set standards for statistic products of all organs of state
within one system so as to address the quality challenge;
and (4) the SASQAF points to capacity requirements and
thus allows for the development of capacity in the form of
skills and infrastructure across the state, other agencies
and the private and NGO sectors, thus both deepening
and broadening the country’s capacity to provide quality
data and high integrity statistics (StatsSA, 2010, preface).

Broadcasting Digital Migration Policy
(2008)*

The Broadcasting Digital Migration Policy (DOC, 2008)
sets the parameters for the migration of South Africa’s
broadcasting from an analogue to a digital system. The
policy was formulated in response to external coercive
pressure from the International Telecommunications
Union 2006 resolution which gave member countries a
June 2015 deadline to migrate to digital broadcasting.
The adoption of the resolution was South Africa’s firm
commitment to building a people-centred and inclusive
digital and smart society. The broadcasting digital
migration allows the radio frequency spectrum to be
freed up for mobile broadband services and is critical
for promoting digital access and connectivity. This is
important in achieving the goals of a digitally transformed
government and an inclusive society. The implementation
of the broadcasting digital migration policy has been
surrounded by controversy. Legal battles between
the Department of Communications (DOC) and the
Independent Communications Authority of South Africa
(ICASA) have hindered progress. The migration, initially
scheduled for June 2015, is yet to be finalised (more
than 10 years after the development of the policy). Policy
development and implementation is a complex process
that involves consultation, negotiation and bargaining. In
the context of digital governance, “the study of the broad
impact of e-government policies needs to offer new and
better accounts for the role played by the complex nature
of the interplays and negotiations, which shape public
service delivery mediated by ICTs” (Cordella & Hesse,
2015, 105). The finalisation of this policy is vital to South
Africa’s digital transformation journey and will also be to
the benefit of the PSET sector as issues of high data costs
are a hindrance to advancing the digital transformation
agenda.

Corporate Governance of ICT
Framework (2012)°

The role of ICT in advancing social, economic, and political
development has led to the increasing emphasis of the
need to recognise ICT as an important resource
in institutions. The need for effective and efficient
management and governance of ICT in institutions,
including public institutions, requires that institutions
implementrelevant regulative and normative mechanisms.

In 2012, the government of South Africa implemented
the Public Service Corporate Governance of Information
and Communication Technology Policy to institutionalise
the governance of ICT as an integral part of corporate
governance within government in a standardised and
coordinated manner (DPSA, 2012). The policy stipulates
that “all ICT decisions of importance should come from
senior political and managerial leadership and should not
be delegated to technology specialists” (DPSA, 2012, 3) .
The management of information should be carried out on
the same level as the management of other resources in
the public service such as people, finance and material.
Top leadership support and the recognition of information
as an important resource is set to see the prioritisation
of ICT as a strategic resource in government. This is
important for the success of e-government, which requires
top leadership commitment to develop and implement
relevant strategies, policies and other mechanisms. Such
improvements in governance within government serve to
support increased institution-based trust as accountability
and transparency are promoted.

National Broadband Policy
(SA Connect) (2013)°

Broadband access is at the heart of the digital society and
vital for promoting the right to information guaranteed
in the South African Constitution. It is also essential for
achieving government’s vision of a digitally transformed
government and society and realising the NDP’s vision of
“a seamless information infrastructure by 2030 that will
underpin a dynamic and connected vibrant information
society and a knowledge economy that is more inclusive,
equitable and prosperous” (NPC, 2012, 190). While
broadband is set to play an important role in connecting
and integrating people, government and business in the
pursuit of economic growth and social cohesion (NPC,
2012), the current poor state of broadband penetration in
South Africa is a threat to the vision of an integrated and
connected “smart society”. South Africa Connect: Creating
opportunity, ensuring inclusion. South Africa’s Broadband
Policy (DOC, 2013) aims to address both supply-side
issues such as regulation, infrastructure and competition,

4 https://www.ellipsis.co.za/wp-content/uploads/2014/01/Broadcasting-Digital-Migration-Policy-2008-8-September-2008.pdf
5 https://www.gov.za/sites/default/files/gcis_document/201409/cgictpolicyframework.pdf

6 https://wiki.lib.sun.ac.za/images/c/c7/Doc-bb-policy.pdf
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and demand-side issues such as affordability and digital
literacy. For the PSET sector, connectivity via broadband
will enable citizens to access information for making
informed labour market and career decisions.

National Cyber Security Policy
Framework (2015)’

The South African government published the National
Cyber Security Policy Framework for South Africa in 2015
in response to the increasing threat of “cyber-attacks
launched in recent years against advanced information
societies aimed at undermining the functioning of public
and private sector information systems” (NIA, 2015, 70).
The policy framework seeks to:

a. Promote a cyber security culture and demand
compliance with minimum security standards;

b. Strengthen intelligence collection, investigation,
prosecution and judicial processes, in respect
of preventing and addressing cybercrime, cyber
terrorism and cyber warfare and other cyber ills;

c. Establish public—private partnerships for national and
international action plans;

d. Ensure the protection of National Critical Information
Infrastructure;

e. Promote and ensure a comprehensive legal
framework governing cyberspace (NIA, 2015, 77).

As stated in the policy document, “The policy framework
is intended to implement an all-encompassing approach
pertaining to all the role players (state, public, private
sector, civil society and special interest groups) in
relation to cybersecurity” (NIA, 2015, 77). This is critical
for promoting better collaboration and coordination,
especially as far as the interoperability of systems is
concerned. Regulatory mechanisms also play a pivotal role
in building trust and confidence in the digital environment
if citizens know that they are protected.

National Integrated ICT Policy White
Paper (2016)2

The National Integrated ICT Policy White Paper (DTPS,
2016) was developed in response to the challenges
caused by the fragmentation of South Africa’s ICT policy
and provided an opportunity to take advantage of
the convergence of communication technologies. The
objective of the integrated ICT policy is to develop a
people-centred, developmental-oriented and inclusive
digital society (DTPS, 2011). With the increasing use of
ICTs in government, business and society, building trust
and confidence in the digital and smart society is critical.
The National Integrated ICT Policy reiterates that public
and business confidence and trust in the digital and
smart society is essential in promoting e-government
and e-commerce growth in South Africa. The policy, in
an effort to realise the NDP’s vision of ensuring that “by
2030, ICT will underpin the development of a dynamic and
connected information society and a vibrant knowledge
economy that is more inclusive and prosperous” (NPC,
2012, 190), addresses cybercrime, accessibility, equality,
data protection, privacy, security, open access, integration,
consumer protection and innovation. The three essential
pillars that inform the policy are also important for the
digital transformation agenda of the PSET sector.

» Digital transformation of government to fulfil
government’s development objectives and increase
efficiency across the public service. Digitisation of
the public service will drive up demand for access
to the Internet and therefore boost growth in
e-commerce and other sectors that include the PSET
sector.

» Digital access focusing on ensuring all citizens have
the capacity to actively participate in the digital
society and realise the potential of ICTs to improve
their quality of life (including e-skilling, development
of digital identity verification systems and promoting
trust and security).

» Digital inclusion to ensure that no South African
citizen is excluded from the benefits of a digital
economy and knowledge society (DTPS, 2016, 9).

Digital inclusion in the PSET sector remains central in
addressing the historical injustices that excluded certain
groups from receiving quality education and training.

7 https://www.gov.za/sites/default/files/gcis_document/201512/39475gon609.pdf
8 https://www.gov.za/sites/default/files/gcis_document/201512/39475gon609.pdf
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National e-Strategy (2017)°

Digital Society South Africa: South Africa’s National
e-Strategy towards a thriving and inclusive digital future
seeks to transform South Africa into a “full digital society
marked by a widespread diffusion, uptake and usage
of ICTs in the whole society” (DTPS, 2017, 2). Digital
transformation has been identified as one of the main
catalysts in facilitating inclusive economic growth and
economic and social inclusion. An inclusive digital society
will be underpinned by the effective coordination of the
following key drivers:

* Enabling policies that are innovative and promote
the digital transformation agenda;

* Infrastructure development to address supply-side
issues such as attracting infrastructure investment
and competition;

°  Universal access to address demand-side issues such
as affordability and high-quality services irrespective
of geography and social status;

°  Security to promote citizen’s trust in the digital
environment through the protection of their privacy
and personal information;

*  Content — Promoting the development of local
content so as to stimulate the growth of the local ICT
sector;

° Innovation — Promoting the development of local
intellectual property, innovation and stimulating local
production and manufacturing;

»  Skills — Initiating skills development programmes
to create awareness, uptake of ICTs in society and
building capability for the 4IR (DTPS, 2017, 2-3).

The PSET sector is set to play a key role in coordinating
key drivers such as skills and innovation in support of the
inclusive growth agenda.

Legislation relating
to e-government and
information

Legislation is a regulative institutional mechanism that
serves to enforce and ensure compliance to policy.
Key legislation that addresses concerns around digital
transformation is discussed briefly below.

The Public Service Act, No. 103 of 1994

To provide for the organisation and administration
of the public service of the Republic, the regulation
of the conditions of employment, terms of office,
discipline, retirement and discharge of members of
the public service, and matters connected therewith.

The Act assigns the responsibility of governance and the
management of e-government and ICT to the Minister of
Public Service and Administration. The Ministry guided the
development of the first e-government policy framework
in 2001 and the Public Service Corporate Governance of
Information and Communication Technology Policy in
2012.

The State Information Technology
Agency (SITA) Act, No. 88 of 1998

To provide for the establishment of a company that will
provide information technology, information systems
and related services to, or on behalf of, participating
departments and in regard to these services, act as
an agent of the South African Government; and to
provide for matters connected therewith.

The Act gives the SITA a mandate to consolidate and
coordinate the state’s IT resources in order to achieve
cost savings through scale, increasing delivery capabilities
and enhancing interoperability. The SITA is responsible for
implementing the interoperability standards for improving
interoperability.

The Statistics Act, No. 6 of 1999

The Act advances the planning, production, analysis,
documentation, storage, dissemination and use of official
andother statistics by providing for,amongst other matters,
coordination between StatsSA and other organs of state
that produce official and other statistics; cooperation
between producers of official statistics and users across
government, other sectors of the society and the public at
large; cooperation between producers of official statistics
and respondents supplying data and information that
results in official statistics; and liaison with international
bodies that request official statistics and those that make
recommendations about standardisation, classification,
collection, processing, analysing and dissemination of
statistics. The SASQAF has proved to be a critical enabler
in broadening and deepening the implementation of the
Act across various role players and stakeholders, both in
and outside government, who are producers of data for
statistical products. These are statistics that are to help

9 https://www.dtps.gov.za/images/phocagallery/Popular_Topic_Pictures/National-e-strategy.pdf
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organs of state, businesses, other organisations and
the public with planning and decision-making as well as
monitoring and evaluating implementation of policies,
strategies and mandates.

The Act further outlines the purposes of official statistics
and statistical principles. The purposes are to assist organs
of state, businesses, other organisation such as NGOs,
non-profit or voluntary organisations and the public in
planning, and to provide data for decision-making as well as
for monitoring and assessment of policy implementation
and the implementation of decisions and other actions.
The first principle is that official statistics must protect
the identity of respondents and the confidentiality of the
information provided. The second is that for information
collected to be useful, the information provided should
be: relevant, accurate, reliable and timeous; objective
and comprehensive; compiled, reported and documented
in a scientific and transparent manner; disseminated
impartially; accessible; in accordance with appropriate
national and international standards and classifications;
and sensitive to distribution by gender, disability, region
and similar socio-economic features (Act No. 6 of 1999).

Promotion of Access to Information
Act (PAIA), No. 2 of 2000

To give effect to the constitutional right of access to
any information held by the State and any information
that is held by another person and that is required
for the exercise or protection of any rights; and to
provide for matters connected therewith.

transactions; to prevent abuse of information systems;
to encourage the use of e-government services; and
to provide for matters connected therewith.

As Salau (2017, 368) points out, “The right of access to
information is the hallmark of an effective constitutional
democracy.” There is much controversy surrounding the
limits of the right to access to information and where
governments should draw the line when it comes to
information pertaining to national security. This right, like
any other right, is not absolute.

The Electronic Communication and
Transactions Act, No. 25 of 2002

To provide for the facilitation and regulation of
electronic communications and transactions; to
provide for the development of a national e-strategy
for the Republic; to promote universal access to
electronic communications and transactions and the
use of electronic transactions by SMMEs; to provide
for human resource development in electronic

The Act regulates the collection, use and protection
of personal information obtained through electronic
transactions and promotes privacy and security by
governing the requirements for and restrictions on
the collection, use, storage and disposal of personal
information. Section 51 of the Act outlines the principles
for collecting personal information electronically.

The Regulation of Interception of
Communications and Provision of
Communication-related Information
Act, No. 70 of 2002

To regulate the interception of certain
communications, the monitoring of certain signals
and radio frequency spectrums and the provision
of certain communication-related information; to
regulate the making of applications for, and the
issuing of, directions authorising the interception of
communications and the provision of communication-
related information under certain circumstances; to
regulate the execution of directions and entry warrants
by law enforcement officers and the assistance to be
given by postal service providers, telecommunication
service providers and decryption key holders in the
execution of such directions and entry warrants; to
prohibit the provision of telecommunication services
which do not have the capability to be intercepted;
to provide for certain costs to be borne by certain
telecommunication service providers; to provide
for the establishment of interception centres, the
Office for Interception Centres and the Internet
Service Providers Assistance Fund; to prohibit the
manufacturing, assembling, possessing, selling,
purchasing or advertising of certain equipment; to
create offences and to prescribe penalties for such
offences; and to provide for matters connected
therewith.

This Act has been criticised for infringing people’s
constitutional right to privacy as stipulated in Section
14 of the South African Constitution. The argument for
the provisions of the Act is that they are necessary for
national security, and, as mentioned above, no right is
absolute. The Act is thus an example of an attempt to
balance citizens’ rights to privacy and the imperative of
national security.
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The Protection of Personal Information
Act (POPIA), No. 4 of 2013

To promote the protection of personal information
processed by public and private bodies; to introduce
certain conditions so as to establish minimum
requirements for the processing of personal
information; to provide for the establishment of an
Information Regulator to exercise certain powers and
to perform certain duties and functions in terms of this
Act and the Promotion of Access to Information Act,
2000; to provide for the issuing of codes of conduct; to
provide for the rights of persons regarding unsolicited
electronic communications and automated decision-
making; to regulate the flow of personal information
across the borders of the Republic; and to provide for
matters connected therewith.

Executive may enter into agreements with foreign
States to promote cybersecurity; to delete and amend
provisions of certain laws; and to provide for matters
connected therewith.

This Act proposes several ways in which privacy, security
and trust concerns should be addressed by promoting
transparency with regard to what information is collected
and processed. This covers the capturing of data, ensuring
accuracy and removing data that is no longer required.
The Act also addresses issues relating to the quality
of information (Section 16), security measures on the
integrity and confidentiality of personal information
(Section 19) and the right of the data subject to access
their personal information held by another party (Section
23).

The Cybercrimes and Cyber
Security Bill, 2016

To create offences and impose penalties which
have a bearing on cybercrime; to criminalise the
distribution of data messages which is harmful and
to provide for interim protection orders; to further
regulate jurisdiction in respect of cybercrimes;
to further regulate the powers to investigate
cybercrimes; to further regulate aspects relating to
mutual assistance in respect of the investigation of
cybercrime; to provide for the establishment of a
24/7 Point of Contact; to further provide for the proof
of certain facts by affidavit; to impose obligations
on electronic communications service providers and
financial institutions to assist in the investigation of
cybercrimes and to report cybercrimes; to provide
for the establishment of structures to promote
cybersecurity and capacity-building; to regulate the
identification and declaration of critical information
infrastructures and measures to protect critical
information infrastructures; to provide that the

Delays in the implementation of this crucial Bill leave
South Africa vulnerable.

Skills and labour market
policy

The role of technology and data integration in
strengthening the PSET system is also supported by key
national skills and labour market polices discussed in the
sections below.

The National Development
Plan (2012)"

The National Development Plan 2030: Our future — Make
it work, adopted by the South African government in
2012, is South Africa’s overarching policy that aims to
eliminate poverty and reduce inequality by 2030 (NPC,
2012). Skills have been identified as critical in achieving
some of the key priorities identified in the NDP, including:
(i) raising employment through faster economic growth;
(i) improving the quality of education, skills development
and innovation; and (iii) building the capability of the
state to play a developmental, transformative role.
Furthermore, the NDP, recognises ICT as an important tool
for social and economic development. The vision of the
NDP is that “by 2030, ICT will underpin the development
of a dynamic and connected information society and
a vibrant knowledge economy that is more inclusive
and prosperous” (NPC, 2012, 190). The NDP identifies
integration of government programmes, processes and
systems as pivotal for increasing efficiency in the pursuit
of social and economic development and envisages that:

By 2030 the ecosystem of digital networks, services,
applications, content and devices, are firmly integrated
in the economic and social fabric. Such integration
will connect public administration and active citizens
while promoting economic growth, development and
competitiveness, and strengthen social cohesion;
and support local, national and regional integration.
(NPC, 2012, 290)

Integration, interoperability and information sharing in
government are important for collaboration, planning and
decision-making in the implementation of government
programmes. The lack of an integrated approach may
result in efforts that are often fragmented and duplicated,
with unclear lines of responsibility, leading to wastage
of resources. The NDP’s prioritisation of an integrated

10 https://www.gov.za/sites/default/files/gcis_document/201409/ndp-2030-our-future-make-it-workr.pdf
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approach to the development and implementation of
government programmes has laid a strong foundation for
the integration of e-government systems.

Human Resource Development
Strategy for South Africa (HRD-SA)
(2010, rev. 2017)"

South Africa’s Human Resource Development Strategy
Towards 2030, a revised version of the Human Resource
Development Strategy for South Africa (HRD-SA) 2010
—2030, takes into account increasing competition and the
expansion of global production systems and addresses
equity, poverty reduction and social cohesion throughout
South Africa (HRDC, 2017). The strategy’s priority is to
accelerate skills development so that the supply of skills in
the country will match the demand for a skilled workforce.
The strategy includes both high and intermediate skills
development. Data and information are identified as
crucial for monitoring and evaluating the HRD strategy, as
highlighted in seven of the nine principles on which the
strategy’s approach to the use of data for M&E is based:

* Relevance: providing data and information that is
relevant to the strategy and its implementation.

*  Accuracy: ensuring that the data and information
provided has been verified and that its accuracy can
be depended on.

°  Currency: finding data that is as up-to-date as is
possible.

*  Accessibility: presenting the data and information
in a manner that is easy to understand and engage
with.

°  Results-based: constantly seeking to explain cause
and effect in terms of the theory of change and using
monitoring data to improve implementation.

°  Fairness: information and data equally accessible
among the team.

e Transparency: information disclosure regarding
the results, process, substantive measures when
developing the system, and realignment following
monitoring and evaluation, is critical (HRDC, 2017,
37).

The White Paper on Post-School
Education and Training (2014)"

The White Paper for Post-School Education and Training:
Building on Expanded, Effective and Integrated Post-School
Education (DHET, 2014b) envisages the development of
an “integrated system in such a way that the different
components complement one another, and work
together to improve the quality, quantity and diversity of

post-school education and training opportunities in South
Africa” (DHET, 2014, 75). One of the main policy objectives
of the white paper is to establish “a single, coordinated
Post-School Education and Training system” (DHET, 2014,
xi). This stresses the importance of collaboration between
and integration of government programmes, systems and
services, echoing the NDP. Achieving this goal demands
that government departments and agencies share
information and ensure that their information systems
can be integrated and are interoperable.

The National Skills Development
Plan (2019)"

The National Skills Development Plan (NSDP) 2030 locates
skills development in an integrated PSET system which
is demand-led in order to assist economic growth and
transformation. The purpose of the NSDP is to “ensure
that South Africa has adequate, appropriate and high
quality skills that contribute towards economic growth,
employment creation and social development” (DHET,
2019f, 5). The entire post-school system has been the focus
of a significant and radical improvement in the quality
of education and training (DHET, 2019f). An integrated
approach, collaboration and inclusivity and strengthening
systems within the PSET system are highlighted as pivotal
in the implementation of the NSDP. Partnerships and
collaboration between SETAs, employers, social partners,
labour, civil society and government are critical in
achieving the NSDP’s vision of “An educated, skilled and
capable workforce for South Africa”.

Legislation that has shaped
the PSET sector

Below we highlight some of the key legislation that
has shaped the development of the PSET sector in the
past two decades since South Africa attained freedom
from the oppressive apartheid system. The democratic
government inherited an education and training system
that perpetuated inequality, and this is still evident in
the labour market. The focus of skills development policy
and legislation in the past two decades has thus been
to address low levels of skills in the labour market by
improving access to education and training.

Skills development Act, No. 97 of 1998

To provide an institutional framework to devise and
implement national, sector and workplace strategies
to develop and improve the skills of the South African

11 http://hrdcsa.org.za/wp-content/uploads/2017/07/Revised-HRD-Strategy-June-2017.pdf
12 https://www.gov.za/sites/default/files/gcis_document/201409/37229gon11.pdf
13 https://www.gov.za/sites/default/files/gcis_document/201903/42290gon375.pdf
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work force; to integrate those strategies within the
National Qualifications Framework contemplated in
the South African Qualifications Authority Act, 1995;
to provide for learnerships that lead to recognised
occupational qualifications; to provide for the
“financing” of skills development by means of a levy-
grant scheme and a National Skills Fund; to provide
for and regulate employment services; and to provide
for matters connected therewith.

National Qualifications Framework
Act, No. 67 of 2008

The objectives of the National Qualifications Framework
(NQF) Act are to:

»  Create a single integrated national framework for
learning achievements;

°  Facilitate access to, and mobility and progression
within, education, training and career paths;

*  Enhance the quality of education and training;

°  Accelerate the redress of past unfair discrimination
in education, training and employment
opportunities.

The Act further provides for maintaining a National
Learners’ Records Database (NLRD) comprising
registers of national qualifications, part-qualifications,
learner achievements, recognised professional bodies,
professional designations and associated information.

Higher Education Act, No. 101 of 1997

To regulate higher education; to provide for the
establishment, composition and functions of a Council
on Higher Education; to provide for the establishment,
governance and funding of public higher education
institutions; to provide for the appointment and
functions of an independent assessor; to provide
for the registration of private higher education
institutions; to provide for quality assurance and
quality promotion in higher education; to provide for
transitional arrangements and the repeal of certain
laws; and to provide for matters connected therewith.
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TECHNOLOGICAL
TRENDS AND THEIR
IMPACT ON LEARNING

A review of literature identified microlearning,
gamification, immersive learning, big data analytics,
and adaptive and personalised learning as some of the
technological trends that are impacting learning in the
4IR. Data is also at the core of these technologies, and
their adoption calls for institutions to embrace a data-
centric approach. While the extent of the adoption of
these technologies in South Africa remains unclear, there
are several initiatives currently being implemented by
civil society organisations, government, companies and
private training providers aimed at promoting their use.
The merSETA, for example, is using a 4IR paradigm to re-
imagine and develop a high-quality new apprenticeship
skills development process in South Africa that is
more efficient, accessible, scalable and that prepares
apprentices for “Industry 4.0”. The PSET CLOUD initiative
is a key initiative in promoting technology adoption in the
PSET sector by, among other things, advocating for a data-
centric approach through interoperability.

The trends that are impacting learning are described
below.

Microlearning

Traditional learning has often been criticised for its
inability to stimulate innovation and creativity due to
its failure to motivate students to learn new things
(Mohammed, Wakil & Nawroly, 2018). Conventional
learning models, learning activities and theoretical
concepts are becoming ineffective, which calls for a new
approach to training. Microlearning is increasingly being
recognised as a solution to this challenge. Research into
this approach aims to explore microlearning as “a new way
of responding to the growing need for lifelong learning
or learning on demand” (Gabrielli, Kimani & Catarci,
2017, 1). Microlearning essentially parcels knowledge into
small and understandable segments (Mohammed et al.,
2018) and can provide learners with the knowledge and
skills they need as they discover career or job paths for
themselves (Gutierrez, 2015). Furthermore, microlearning
uses flexible technologies that facilitate access to the
newest information whenever, wherever, and allow
users to learn at their own pace (Gabrielli, et al., 2017;
Mohammed et al., 2018).

Gamification

Gamification or game-based learning is increasingly being
used in many disciplines and is defined as “the use of
‘same-based mechanics, aesthetics and game thinking
to engage people, motivate action, promote learning



and solve problems” (Kapp, 2012, cited in Markopoulos,
Fragkou, Kasidiaris & Davim, 2015, 119). Studies have
shown that game-based learning is a powerful tool to
engage and motivate learners (Karagiorgas & Niemann,
2017; Markopoulos et al., 2015). Markopoulos et al. (2015,
129), in their investigation of gamification in engineering
education and professional training, concluded that
gamification has “a positive effect in engineering in
education by making difficult subjects more manageable,
increase intrinsic motivation, scientific knowledge,
collaboration, interest and reduce or better manage work
load”.

Immersive learning

Extended reality (XR) technologies which incorporate
various technologies such as augmented reality (AR),
virtual reality (VR) and mixed reality (MR) promote
immersive learning experiences. Advances in these
technologies have led to increased adoption of simulated
training as a means to increase training efficiency through
reducing costs and risks where the physical environment
may be unsafe (Kaplan et al.,, 2020). Hilfert and Konig
(2016) also concluded that in engineering and the built
environment, immersive learning technologies such as
VR allows people to experience realistic, first-person
situations without having to worry about injuries.

Data-driven learning and insights

In the digital and data-driven environment and the 4IR,
the importance of data cannot be emphasised enough.
Technology such as big data analytics and machine
learning can be used to collect, aggregate and analyse
data to provide insights that can improve the learning and
performance of learners. Big data analytics can provide
insights into labour market trends and employment data
that can assist learners in making informed career choices.
Data can also be used to enhance planning, operations
and decision-making in institutions: insights can be
generated that can assist PSET institutions to respond to

the changing economic, social, political and technological
landscape. According to Daniel (2017, 19),

Globally, the landscape of [the] higher education
sector is under increasing pressure to transform

its operational and governing structure; to
accommodate new economic, social and cultural
agendas; relevant to regional, national and
international demands... As a result, institutions are
constantly searching for actionable insights from
their data, to generate strategies they can use to
meet these new demands.

South Africa is no exception, as the PSET sector is also
under pressure to transform to support South Africa’s
inclusive growth and development agenda. Insights from
data are therefore critical for enabling institutions to
respond with relevant strategies.

Adaptive and personalised learning

Personalised learning is based on the principle that
learning needs to be tailor-made to meet the needs of
the individual learner. Emerging technologies such as
machine learning, artificial intelligence and big data allow
for more “in-depth personalisation of the content for an
individual’s learning needs” (Marr, 2020). As described
by Moltudal, Hgydal and Krumsvik (2020, 13), “Adaptive
learning technologies (ALT) and learning analytics (LA)
are expected to contribute to the customisation and
personalisation of learning by continually calibrating
and adjusting learning activities towards the skill and
competence level of the learner” For example, findings
from the evaluation of the Training Layoff Scheme
conducted by the merSETA concluded that there is a need
for criteria to determine what constitutes appropriate
training for displaced workers based on their individual
training needs and aspirations. This requires flexibility as
a “one size fits all” approach is unlikely to work (merSETA,
2017).

Personalised learning is based on the principle

that learning needs to be tailor-made to meet the

needs of the individual learner
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The PSET system is complex. This is confirmed by
a situational analysis of the socio-economic and
political environment where various stakeholders
and institutions, target groups and problems within
the PSET sector have been highlighted (CSIR, 2019b).
At least seven different types of institutions besides
government departments share responsibilities
at the national level. These include government
agencies such as the National Skills Authority (NSA),
three independent quality councils, the National
Artisan Moderation Body (NAMB), the SETAs
where business, organised labour, community and
government are represented, the National Skills
Fund (NSF), professional bodies and an advisory
body, the National Skills Authority (NSA) and the
Human Resource Development Council (HRDC) (see
Figure 2).

Education and training
institutions

Education and training institutions include public
universities, TVET colleges and CET colleges as well
as private universities, private colleges, private skills
development providers and education and training
bodies within other government departments.

There are 26 public universities and 125 private
universities in South Africa. In 2017, there were

1 036 984 students enrolled at universities. Of this
total, 36.4% were distance students and 63.6% were
contact students; 84.9% were enrolled at public
universities and 15.1% at private universities (DHET,
2019e).

South Africa has 50 public TVET colleges that are
spread over 252 campuses. In 2017, there were 688
028 TVET students, a decrease of 2.5% from 2016.
74.1% of the enrolments are in the National Technical
Education (NATED) programmes, with the vocational
learning pathway , the National Certificate Vocational
(NC[V]), making up 20.7%. The NATED and NC(V)
programmes benefit from appearing in a ministerial
approved programme register, allowing them to be
more visible to prospective students, but also to be
state- funded. Occupational qualifications and other
programmes with lower enrolment are funded from
other sources such as self-paying students, SETA
grants or the NSF. TVET colleges have a focus on job-
linked programmes, and therefore require strong
links with industry (DHET, 2019e).

CET colleges are designed to cater for youth and
adults who have not completed their schooling or
have never attended school and therefore do not
qualify to study at TVET colleges or universities. In
2017, there were 258 199 students enrolled in CET
colleges. Overall enrolment decreased by 10.8%
over the period 2011-2017, with major decreases
recorded for Adult Education and Training Levels
1-3 (46.6% or 43 712) and non-formal programmes
(37.7% or 3 431). In contrast, a 21.2% (14 886)
increase was recorded for Grade 12 in the same
period. Despite the overall decrease in enrolment,
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the enrolment for non-formal programmes almost
doubled. It is expected that the enrolments in the sector
would improve significantly through the opening of
additional centres. In addition, the NDP requires the CET
sector to reach a target of 1 million in enrolments by 2030
(DHET, 2019e).

There are 268 private colleges registered with the DHET,
and in 2017, total student enrolments were at least
187 354 (some colleges did not respond to the
departmental survey). The numbers of students at private
colleges are therefore about a fifth of the numbers at
public TVET colleges. Enrolments have, however, varied
widely over the last five years, and data is not complete
(DHET, 2019e).

Skills levy organisations

Skills levy organisations include SETAs, the NSA and
the NSF. These organisations try to balance the skills
development interests and priorities of business,
organised labour, communities and government. The main
focus of the government’s skills development initiatives
has been the SETAs. There were originally 23 SETAs
delivering skills development services and training to 23
sectors. The number was recently reduced to 21. In 2017,
the number of workers registered for SETA—supported
learning programmes (learnerships, internships and skills
programmes) was 124 456. SETAs also supported 144 691
unemployed persons and 32 330 persons entering artisan
training (DHET, 2019e).

SETAs are funded from the skills levies. The Skills
Development Act, No. 97 of 1998 requires all employers
with a monthly salary bill of R500 000 or more to pay
1% of their total salaries as a levy to the South African
Revenue Service. Of these funds, 20% is distributed to the
NSF and 80% to the SETAs. Some of the SETAs’ funding
goes to employers for training of their employees, and
funding is also provided to the Quality Council for Trades
and Occupations (QCTO). The SETAs retain 10% for
administrative expenses. Each SETA is required to draw
up a sector skills plan which is used to determine how
funding is allocated for training (DHET, 2019e).

Qualifications and quality
assurance bodies

Qualifications and quality assurance bodies include the
QCTO, the Council for Higher Education (CHE), the South
African Qualifications Authority (SAQA) and the Council
for Quality Assurance in General and Further Education
and Training, Umalusi.

The quality assurance landscape in South Africa is possibly
best understood from the vantage point of a qualification.
The quality assurance structures have been put in place to
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ensure that qualifications meet required quality standards
so that the person who achieves the qualification is
thereby given a better opportunity of securing future
employment (Schwartz, 2019).

PSET qualifications are registered with the DHET
and SAQA. SAQA oversees the development and
implementation of the National Qualifications Framework
(NQF) by formulating and publishing policies and criteria
for the registration of bodies responsible for establishing
education and training standards or qualifications. The
NQF has 10 levels of learning achievements, ranging
from a general certificate (at level 1) to a Doctoral
degree (at level 10). The NQF allows qualifications to be
categorised and learner achievements to be modularised
and articulated (Lange, 2017), assisting learners to find
a learning pathway where they constantly build on their
knowledge and expertise. Learner achievements and
qualifications are recorded in the NLRD, providing a
permanent record for each learner that exists beyond the
boundaries of individual institutions.

The quality of a qualification is assured by a particular
body, depending on the type of learning being offered.
The QCTO manages the occupational (vocational)
qualifications sub-framework in order to set standards,
develop and quality assure national occupational
qualifications for trades, occupations and professions. A
key focus of the QCTO is navigating the fit between skills
being trained and those required by the workplace (Gqili,
2016), that is, actively working towards “closing the skills
gap” (QCTO, 20193, 4). The CHE regulates all academic
qualifications, and advises the Minister of Higher Education
and Training on matters pertaining to higher education
and research. As such, the CHE has responsibilities
pertaining to quality assurance and accreditation, and
discharges this through a permanent committee (as
required by the Higher Education Act), which is referred
to as the Higher Education Quality Committee (HEQC).
The CHE quality assurance function includes institutional
audits, programme evaluation, quality promotion and
capacity-building. Additionally, the CHE is responsible for
monitoring and evaluating the state of higher education
in South Africa, which means tracking to what extent the
DHET’s vision, policy and objectives are being realised.
Finally, the CHE must contribute to the development of
higher education through the development of reports,
holding conferences and conducting research (Bailey,
2014). Umalusi sets and monitors standards for general
and further education and training in South Africa. Its
functions, like those of the other two quality councils,
include developing and managing the general education
framework, quality assuring qualifications and curricula,
ensuring that assessments are fair, valid and reliable,
developing the necessary quality assurance skills and
capacity and, finally, supporting research that helps them
address the issues they face (Umalusi, 2019).



Other support organisations

Other support organisations include the National Student
Financial Aid Scheme (NSFAS), the National Institute
for Humanities and Social Sciences (NIHSS), the HRDC,
the NAMB and Trade Test Centres. The NSFAS provides
financial aid to students from poor and working-class
families. The NIHSS carries out a range of functions to
enhance and coordinate scholarship, research and ethical
practice within the field of humanities and social sciences.
The HRDC facilitates the “optimal participation of all
stakeholders in the planning, stewardship and monitoring
and evaluation of human resource development activities
in the country” (HRDC, n.d.). The NAMB contributes to
the development of artisans in South Africa by supporting
the National Artisan Development Programme, providing
support to learners to gain workplace experience and
managing the National Artisan Database. Trade Test
Centres carry out trade tests to enable artisans to receive
certification.

Figure 2: PSET ecosystem role players (DHET, 2019d, 2)

Universities
(public HEIs) TVET colleges CET colleges
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Figure 2 indicates how stakeholders are clustered and
linked to the DHET. Organisations presented in dark
green are located within the DHET. Organisations in
light green, while located outside the DHET, receive
DHET funding which is sourced from the fiscus and the
skills levy. Organisations in red are located outside of
and do not receive DHET funding. However, the DHET is
still required to carry out particular legislative functions
for these organisations. Finally, organisations in grey
do not receive DHET funding, and the DHET is not
responsible for any legislative functions that relate to
them; however, DHET entities may have responsibilities
in relation to these organisations. For instance, quality
councils will have to quality assure formal programmes
provided by other government departments. The roles
and responsibilities of DHET stakeholders as well as
developmental targets are defined in the DHET’s plans®
and policies.*
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At this stage, the DHET plays a central and critical role
in the development, management and oversight of the
PSET system. Ultimately, the DHET is working towards
supporting socio-economic development in South Africa.
This includes developing a graduate cohort that has
market appropriate qualifications and is demographically
representative of the South African population. This
includes working on (DHET, 2020):

° Improved integration and coordination between
PSET system role players and programmes;

*  Promoting and supporting improved access and
participation in the PSET system through the
creation of a sustainable student financial aid
system, expansion of staff capacity and training
infrastructure, amongst other initiatives;

* Becoming more responsive to the market and
student needs, including exploring partnerships and
promoting skills needed for sustainable livelihoods;

* Improving the quality of teaching, learning and
research by investing in infrastructure, promoting a
culture of learning and the continued professional
development of staff;

*  Creating the mechanisms and processes necessary to
ensure optimal use of resources in the PSET system
including addressing student drop-out rates.

Influencing, shaping and building the capabilities of South
Africans, “the primary focus of the DHET” (DHET, 2020,
4) is a complex problem that needs the entire sector to
work together. It is for this reason that collaboration and
cooperation with the DHET is seen as critical for the PSET
CLOUD initiative. In order for the PSET CLOUD initiative to
be realised, stakeholders will have to find a way of creating
a portfolio of collaborative initiatives that span the
continuum from encounters to substantial engagements
(Rajab, 2020). The success of any new intervention
depends on individuals being able to suspend their own
positions and self-interest long enough to develop the
trust required to develop a mutual understanding and
shared worldview.

To generate the advances required, South African citizens
need to engage in initiatives that support innovation in all
sectors. The PSET CLOUD project supports an innovation
that promotes:

* The development of tools and datasets that allow
stakeholders to generate new services, seamlessly
coordinating and leveraging existing initiatives;

*  Connecting more directly to the learners and other
users of educational-sector data and providing a
space where they can offer feedback and solutions;

* Sharing insights, expertise and learning between

stakeholders so that incremental improvements can
have a wider, more lasting impact.

UNLOCKING THE POWER OF DATA

Social realities

While we acknowledge that the PSET sector is a complex
system with a vast array of actors, we recognise that
the schooling system is contributing to rising numbers
of unemployed youth with an incomplete secondary
education and a lack of skills sufficient to guarantee
employment (Bhorat & Kimani, 2017). As a response
to high unemployment rates and, more particularly,
unemployed youth in South Africa, the aim of the National
Skills Development Strategy Il (NSDS 3) is to improve the
skills development system so that it is more responsive
to labour market needs and social equity requirements.
The 2019 Organisation for Economic Co-operation and
Development (OECD) report, Getting Skills Right: South
Africa, identifies that there is a need in South Africa:

*  For more data, monitoring and behavioural pattern
analysis bridging the gap between education and
employment;

e Forimprovement in the quality of the PSET system
through funding, bridging programmes, better
alignment of programmes to the workplace, more
workplace-based training opportunities and closer
monitoring of the different education paths people
take;

*  For greater support of lifelong learning; and

*  For better coordination and cooperation between all
stakeholders.

Although there is a strong motivation to explore the
development of the PSET CLOUD, we also need to take
cognisance of some disturbing trends in the South African
PSET system identified in the 2019 OECD report:

» Although we are seeing an increase in post-school
educated individuals, the number of tertiary
educated individuals is dropping.

°  There are growing skills shortages, with a growing
number of employers reporting difficulty in filling
positions.

*  Employers are increasingly employing people who
are underqualified for their positions.

* There is a mismatch between the qualifications and
the occupations people hold.

* There is limited information on the field-of-study for
a large part of the South African population.

* Thereis inadequate data and information on firm-
level workplace training needs and outcomes.

¢ Data and information on changing, transforming and
new occupations and skills is inadequate.

These point to a mismatch in the supply and demand of
skills development and job requirements, which may be
partly related to the inadequacy of accurate and complete



labour market data. Students’ choices of which HEls to
attend are driven by a need for support — both in teaching
and learning practices as well as financially — and not
by the institutional reputation (Penceliah, Konyana &
Maharaj, 2016). Moreover, only a small percentage of
students who have had a smooth schooling journey are
guided by the programme offering, international linkages
and recognition. For most, the potential pathway to
employment that a tertiary institution provides is more
important.

The South African Youth Panel Survey (SAYPS), a
longitudinal panel study of South African learners initiated
in 2011 to explore educational transitions through and
beyond school, revealed that for the majority of learners
in South Africa, schooling is not a smooth transition from
enrolment in preschool or primary school to secondary
school and tertiary education. The latest report of the
SAYPS (Isdale, Reddy, Winnaar & Zuze, 2018) indicates
that only a small cohort of learners’ transition into tertiary
education without some sort of interruption or repetition
in their schooling. These learners typically come from a
background where their parents are able to support them
in their schooling or are able to leverage the independent
school system which has a better track record of
supporting its learners in being accepted for tertiary
training. If these learners do progress into the PSET
system, their immediate priority is to obtain qualifications
in order to gain employment so that they can improve
their social welfare — the subject choice is less important
than avoiding the desperation of falling into the ‘not in
employment, education or training’ pool.

The implication of this situation is that we need greater
transparency and support to track, understand and
develop pathways that help learners from all backgrounds
to choose and access development opportunities, with
the necessary support to ensure the accumulation of
credits and qualifications that make it possible for them to
find employment or create employment for themselves.
What we need, therefore, is to find a more dynamic and
adaptive way of matching the skills acquired at institutions
to the skills required by the economy. The PSET CLOUD
could provide this solution in the long term.

Key interactions

Underlying the ambition of the PSET CLOUD outcome is a
view of the employment ecosystem as one where effort
and energy is spent in helping four distinct areas which
will gain value from working together. These are:

* Investments in people and training: improving the
quality and quantity of educated South Africans;

°  Matching efforts: helping qualified workers find,
choose and secure available jobs;

* Improved management practices: shifting mindsets
and management practices to help organisations
become more viable and more supportive
employers;

°  Making improvements to the wider employment
ecosystem: this includes better early childhood
education, healthcare, social services and benefits.

Systemic cooperation and synergy

Currently, the link between the Department of Basic
Education (DBE), the DHET and the Department of Labour
(Dol) is the most formal and organised as this is seen as
the primary pipeline to help South African citizens become
participants in the economy. What still needs to be
explored further is whether more information sharing and
increased coordinated action will have a greater impact
on bridging the gap between supply and demand of skills.
It is envisaged that using the data already gathered in
studies such as the SAYPS and creating a more visible,
dynamic view of peoples’ transition into the workplace
will enable better identification and management of the
social determinants of work and foster more cross-sector
and inter-departmental collaboration.

The DHET has divided its mandate of supporting and
developing PSET into four clear streams, as discussed in
the first section of this chapter. Delineating the mandate
so clearly has created sharp boundaries between the
people responsible for each of the streams and their
singular approaches mean that the work within the
DHET is vulnerable to becoming siloed and the potential
synergies, cooperation and movement between the
streams are not being explored sufficiently.

In addition, the management of these streams is split into
many different directorates. The most complex is possibly
the TVET stream, which has 11 directorates managing the
sector.

There are many directorates required to manage TVET
colleges, as seen in Figure 4, and questions arise as to
whether these directorates are all adequately funded
and have the human resources required to execute
their mandates effectively. It certainly complicates the
interaction a single TVET college may have with the
DHET. A specific college would primarily interact with
the DHET through a regional office. The extent to which
this regionalised presence helps or hinders support for
the development of the sector is unknown and seems to
depend on the strength and initiative of the regional office
staff. It may well be that the need for support from TVET
colleges varies from college to college as the skill levels
and capabilities within the colleges are not consistent.

The university sector is a more mature and stable sector;
hence, there are fewer directorates and each university
builds a direct relationship with the National Chief
Directorate for Universities.

CHAPTER 4: THE PSET SYSTEM IN SOUTH AFRICA

29



30

The skills development stream is one that appears
deceptively simple. Its complexity, however, lies in the
policy relationship between the skills development policy,
labour market and the economy. Skills development
legislation and related regulation historically, prior to
the establishment of the DHET, was and still is subject to
review by and consultation with the National Economic
Development and Labour Council (NEDLAC). NEDLAC was
established along the lines of a social partnership model
of business, involving organised labour, community and
government as a forum for labour market and economic
consultation and policy-making and skills development
policy-making. Social partners, inclusive of government,
view the mandate of skills development institutions
under the DHET as central to the supply of labour market
skills for economic development. This positions these
institutions as neither strictly education, nor employment
creation, nor economic growth and development
institutions (CSIR, 2019b). The core mandate of the main
skills development institutions, the SETAs, is to research,
monitor and report economic and labour market skills
demand and put in place sector skills development plans,
which are then implemented by education and training
providers (inclusive of employers, private training centres
and PSET institutions) through projects and programmes.
The role of the SETAs in implementation is to provide

Figure 3: The social services cluster (CSIR, 2019b, 26)
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resources to implementing agencies and organisations.
The mandate of the SETAs shifts between the needs of
the various social partners’ interests, depending on
prevailing competing priorities of either the education
department, the training providers, the existing skills
of the labour market or the demand from business and
the development of the economy. SETAs, as responsible
for the skills development of both the employed and
unemployed, are tasked with resourcing the education
of unemployed youth; in addition, SETAs are responsible
for resourcing the re-skilling, up-skilling and trans-
skilling of those in employment to mitigate job losses in
declining sectors and/or to meet the changing demands
of digitisation.

Furthermore, decision-making is dispersed between
the accounting authorities (boards), which are directly
accountable to the Minister as his/her appointees, and
operations staff, who are responsible for the execution of
functions and the implementation of the Minister’s skills
development strategy as well as sector-specific strategies
of the accounting authorities and report to the Director
General of the department. Learning supported by the
SETAs ranges from skills programmes to qualifications
and from work-based learning/work experience learning
to institutional based learning offered within HEIls and
colleges (CSIR,2019b).
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Figure 4: The TVET system: A DHET management view (CSIR, 2019b, 30)

However, the sector faces particular challenges with
regards to the provision of work-integrated learning (WIL).
One of these is that many National Diploma students have
been unable to complete their qualifications due to lack
of opportunities for WIL. Graduation of these students
may be delayed due to the time taken to secure WIL
placements in the workplace. A three-month delay is rare,
while a year or more is the norm. SETAs may pay grants for
WIL, but the administrative burden deters most companies
from accepting students. Therefore, agreements are
required between the SETAs and TVET colleges and
universities (comprehensive and of technology), where
these institutions manage the execution and monitoring
of WIL. The DHET’s iWIL website® enables students and
employers to register for WIL/workplace-based learning
(WPBL) placement and acts as a brokering service. Each of
the 21 SETAs has its own learner management information
system (MIS) that is not linked to those of the other PSET
institutions.

The final stream of PSET in South Africa is community
education. As the most recent addition to the DHET, the
Community Education Directorate is still in the throes of
meeting its ambitious targets. In 2015, the first nine CET
colleges were opened, one in each province, clustering
the existing 3 276 public adult learning centres (PALCs).
The PALCs were renamed Community Learning Centres
(CLCs). The nine colleges serve as administrative hubs,

16 https://webapps.dhet.gov.za/iWIL
17 https://www.careerhelp.org.za/content/infohub

whereas the CLCs are delivery sites for CET. The long-
term goals are to have a CET college in each of the 52
district municipalities and a CLC in each of the 226
local municipalities. The role of the CET sector is to “to
promote lifelong learning and offer skills (in addition to
general education programmes) that could contribute
to sustainable livelihoods outside of the formal sector”
(NPC, 20204, 11). This would be achieved by enhancing
personal, social, family and employment experiences
and assisting “community organisations and institutions,
local government, individuals and local businesses to
work together to develop their communities, building
on existing knowledge and skills” (DHET, 2014, 22) in
a way that is responsive to the immediate needs of the
communty.

Matching efforts: Khetha Career
Development Service

One of the current interfaces or portals in the PEST system
for individuals and organisations is the DHET’s Khetha Info
Hub.'” A key focus of the site is the provision of career
development services and the site links to the Career
Development Services (CDS) Info Hub, a collaborative
tool designed for career development practitioners and
for seekers of career information such as the public and
employers (CSIR, 2019b).
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