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COVID-19 has brought about significant change in a global dispensation. One of
these changes is the catalysed use of fourth industrial revolution interventions 4IRl.
In South Africa, among the industries that have been influenced by the catalysed use
of 4IR1 is that of the Higher Education industry. Apart from the fact that South African
Higher Education Institutions (HEIs) were restructured during the mid-2000s (e.g.
Technikons transforming to Universities of Technology), most curricula and/or
teaching practices are still outdated; do not accommodate for the development of
21st-century skills. To this end, this study was conducted to theoretically investigate
whether the catalysed use of 4IRI, as brought on by COVID-19, influenced the
efficacy of South African HEIs. This study was exploratory in nature and constituted
online desktop research. Stemming from the research conducted, it appears that the
catalysed use of 4IRI in South African HEIs may not have any influence on its
efficacy, at least in a theoretical dispensation.
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1. Introduction

Access to education is embedded in the South African Constitution; one of the most crucial
constitutional rights of every South African citizen (South Africa, 1996). Under chapter 2, section 29, sub-
section 1 of the South African Constitution, the following is stated: “Everyone has the right — (a) to a basic
education, including adult basic education; and (b) to further education, which the state, through reasonable
measures, must make progressively available and accessible” (Justice, 2020).

In layperson’s terms every South African citizen has a right to both primary education and secondary
education, as mandated by the Department of Basic Education (DBE), as offered by Primary Schools and High
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Schools; a right to tertiary education, as mandated by the Department of Higher Education and Training
(DHET), as offered by Higher Education Institutions (HEIs) (DHET, 2018; DBE, 2019). Education in South
Africa is standardised by the National Qualifications Framework; as built on Bloom’s Taxonomy (Toko, 2014;
Swart and Daneti, 2019). Bloom’s Taxonomy is depicted in Figure 1 below.
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Figure 1. Bloom’s Taxonomy
Source: PCubed, 2018

According to the South African Qualifications Authority (SAQA, 2020) the NQF is deemed as a
strategy to respond to constant influences of external environments, to promote the development of life-long
learning. Alternatively stated it is “the set of principles and guidelines by which records of learner achievement
are registered to enable national recognition of acquired skills and knowledge ... that encourages life-long
learning” (SAQA, 2020). Furthermore, the NQF consists of ten levels; demarcated in three groups (McKay,
2015; Mobida and Stewart, 2018), namely: 1) General Education and Training (Grades 1 —9), 2) Adult Basic
Education and Training (Grades 10 — 12), and 3) Higher Education and Training (Formal qualifications offered
at HEIs). The ten NQF-levels are attached to the achievement of specific outcomes in order to achieve a 1)
general certificate, 2) elementary certificate, 3) intermediate certificate, 4) national certificate / matric, 5)
higher certificate, 6) diploma / advanced certificate, 7) bachelor’s degree / advanced diploma, 8) honours
degree / postgraduate diploma, 9) master’s degree, and 10) doctoral degree (EduConnect, 2020).

Considering that education is synonymous intentional learning (Halliwell, 1977), it is not surprising
that education, in a global dispensation, has undergone significant change. In core, education gradually moved
from a teacher-centred approach to that of a learner-centred approach; catalysed by the adoption of technology
(Chan et al., 2009; McKenna, 2013). This transformation entails, inter alia, moving from 1) teaching to
facilitation, 2) one-dimensional assessments to multidimensional assessments, 3) passive learning to active
learning, and 4) individualistic development to collaborative development (Hannafin and Land, 1997; Chen,
2010). Perhaps the most significant catalysers of this transformation is that of the Internet — an influential
educational resource to aid in the self-development of learners, at their own pace (Zainuri et al., 2017; Aldaka,
2020).

Notwithstanding the above, in both developing- and developed economies, many education systems
have not adapted with the transformation of education from a teacher-centred approach to a learner-centred
approach (Robinson, 2019). More often than not, such education systems stem from 18th-century Industrialism
— the aim being to “mass produce” the future workforce for a socio-economic system which is dominated by
the manufacturing industry (Chetty, 2012; Van Zyl, 2019). The latter becomes disconcerting when taking into
account that education-systems generally cater for a “one-size-fits-all” approach when both industries and
organisations, in the 21st-century, have different needs in relation to 21st-century skills development
(Robertson, 2005; Schleicher, 2012; Bruwer and Smith, 2018; Care et al., 2018). Such skills include that of
inter alia collaboration, creativity, problem solving, communication and digital literacy (Green et al., 2012).

As time elapsed, the global socio-economic landscape has undergone substantial change, especially
due to 4IRI (Pfohl et al., 2015; Renjen, 2019). Although the fourth industrial revolution was only officially
recognised in 2013, 4IRI have become part of every-day life; disrupting all disciplines and industries
(Dombrowski and Wagner, 2014; Maresova, 2018; Tadeu et al., 2019; Ndashe, 2019). Prior to the COVID-19
pandemic, though 4IR1 were used to some extent in developing economies, their usage as more pertinently
visible in developed economies such as the United States of America, the United Kingdom, Australia, China,
and Russia (Gludovatz and Bacséardi, 2016; Muyingo et al., 2020; Merten, 2020; Qukula, 2020).

When the focus is shifted to South Africa, a developing economy, it is not surprising that most
industries and organisations did not make use of 4IRI prior to COVID-19 (Butler-Adam, 2018). The latter is
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particularly evident in a HEI dispensation; prior to COVID-19, limited 4IRI were used to cover [outdated]
curricula which did not cater for the development of 21st-century skills (Gachago et al., 2013; Maharaj, 2015;
Adelabu and Campbell, 2020).

Using the above as a basis, while considering that COVID-19 catalysed the use of 4IRI in South
African HEIs (Dwivedi et al., 2020; Thaba-Nkadimene, 2020), the question arises “How did the catalysed use
of 4IRI affect the efficacy of South African HEIs?” To this end, the primary research objective of this study
was to theoretically investigate whether the catalysed use of the 4IR, as brought on by COVID-19, influenced
the efficacy of South African HEIs. For the remainder of this paper, relevant discussion takes place under the
following headings: 1) research design, 2) theoretical framework, 3) discussion, and 4) conclusion.

2. Research Design

This study took on the form of exploratory research as limited research studies have been conducted
on the identified research problem (Wang et al., 2014). In addition, this study was nascent in the sense that its
primary objective was related to “topics [that] have attracted little research or formal theorizing to date”
(Edmondson and McManus, 2007).

Furthermore, a qualitative research methodology was deployed which took on the form of an online
desktop study. Such a study is related to the reviewing of “secondary data ... gathered from pre-existing
sources” to provide clarity on phenomena (Muchonjo et al., 2017, Mbandlwa and Dorasamy, 2020). Although
an online desktop study is similar to that of a traditional literature review — an approach which aids with the
identification, analysis and interpretation of available evidence related to a specific research problem that is
unbiased and trustworthy (Rowe, 2014; Kitchenham et al., 2009) — it was the best-suited approach for this
study due to the exploratory nature thereof. To this end, the inherent limitations of scope selection author
subjectivity and had to be tended to (Vukmirovi¢, 2019). This was done by ensuring secondary data were
searched for using keywords pertaining to, inter alia, “COVID-19”, “Corona virus”, “Coronavirus”, “Corona-
virus”, “technology”, “fourth industrial revolution”, “4IR”, “Higher Education Institutions”, “HEIs”,
Universities”, “South Africa”, and “education”. These keywords were searched for in an array of academic
databases. In addition, although the finding in this study cannot be generalised, they do provide a foundation
for further empirical research to be conducted. In quintessence, the online desktop study assisted with the
attainment of the primary research objective, while allowing for both the conceptualisation of terminologies
and the contextualisation of phenomena, where applicable.

3. Theoretical Overview

3.1. An Overview of South African HEIs

In South Africa, HEIs are governed by the Higher Education Act No. 101 of 1997, and relevant
Amendment Acts (South Africa, 1997). The intention of these legislative documents is to: “[R]egulate higher
education; to provide for the ... establishment, governance and funding of public 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” (South Africa,
1997). This includes the Higher Education Amendment Act No. 55 of 1999, the Higher Education Amendment
Act No. 54 of 2000, the Higher Education Amendment Act No. 23 of 2001, the Higher Education Amendment
Act No. 63 of 2002, the Higher Education Amendment Act No. 38 of 2003, the Higher Education Amendment
Act No. 39 of 2008, the Higher Education Laws Amendment Act No. 26 of 2010, the Higher Education Laws
Amendment Act No. 21 of 2011, and the Higher Education And Training Laws Amendment Act No. 23 of
2012.

By these legislative documents, South African HEIs are, as mandated by the DHET, responsible to
provide relevant qualifications to learners with the primary objective to graduate (DHET, 2018; Education
Statistics, 2020). This is generally done by embracing the NQF to allow for cognitive development, of learners,
though the achievement of specific outcomes and critical cross-field outcomes (Carmichael and Stacey, 2006;
Mungal and Cloete, 2016).

Prior to the start of Democracy, in 1994, the South African HEI landscape was very different than
what it is today; comprising of technikons, colleges and universities (Gumbo, 2018). Technikons were
originally established to offer programmes that did not fit in with university criteria; programmes such as
trades, crafts, nursing and teaching, requiring technically skilled workforces (Winberg, 2005). In turn, colleges
were established to offer programmes to a market of learners that preferred to work with their hands (Ramdass,
2009).
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During the mid-2000s, the South African HEIs started to undergo major structural changes through
means of merger-and-incorporation-processes (Shaikh and Soni, 2015). This specifically entailed the
transformation of technikons to universities of technology or comprehensive universities (Ogude and Motha,
2001). Where one technikon merged with another technikon, it transformed to a university of technology. In
the event that a technikon merged with a university, it transformed into a comprehensive university. While
comprehensive universities placed focus on qualifications where learners could amass theoretical know-how,
universities of technology emphasised the offering of qualifications where learners could obtain “hands-on
experience” in the workplace (Winberg, 2005; Chipunza, 2014; Hillerbrand and Werker, 2019).

As of 2020, a total of twenty-seven formally recognised South African HEIs were in operation (Grad
Connect, 2020). Despite operating in a democratic country for nearly three decades, research shows that some
HEIs are still regarded as historically disadvantaged due to their limited access to resources to optimally
educate learners (lvy, 2001; Zewotir et al., 2011; Bozalek and Boughey, 2012). Prior to democracy, South
Africa experienced Apartheid where non-white South African citizens were socio-economically disadvantaged
by limiting their basic human rights (Abidi, 2001; Sulla & Zikhali, 2018). Notwithstanding the latter, it is still
expected of HEI to produce graduates for industries and organisations (Makoe, 2016). Ideally, this should take
place through quality teaching and learning initiatives where up-to-date knowledge and insight is shared to
assist in the development of 21st-century skills (Xing and Marwala, 2017; Robinson 2019; Oke and Fernandes,
2020). On the contrary, research (Sahlberg, 2012; Malatji, 2016; Laughton, 2018; Srivastava et al., 2018) does,
however, suggest that many South African HEIs have still not optimally transitioned towards a learner-centred
approach; make use of outdated curricula which do not encourage the development of 21st-century skills.

3.2.COVID-19 and 4IRI

During January 2020 the Coronavirus 2019 (COVID-19) was declared as a global pandemic after first
being reported in Wuhan City, Hubei Province, China (Cennimo, 2020; WHO: 2020). COVID-19 is a lethal
virus that can cause respiratory illness, similar to that of Middle East Respiratory Syndrome and Severe Acute
Respiratory Syndrome; entailing symptoms such as dry coughing, fatigue, nasal congestion, sore throat,
diarrhoea, as well as body aches and pains (Perold et al., 2020a). Due to the spreading of COVID-19,
governments around the globe both explored and followed best practices, as advised by the World Health
Organisation, which included the maintaining of social distancing distance between individuals (Bruwer et al.,
2020a).

In a South African dispensation, various initiatives were implemented since 26 March 2020, under the
Disaster Management Act No. 57 of 2002, to curb the spreading of COVID-19 which included inter alia the
prohibition of gatherings exceeding 50 people, the sporadic prohibition of the sale of alcoholic- and tobacco
products, the banning of international travel, the installation of curfews, the mandatory wearing of masks that
cover mouths and noses, as well as the implementation of a national lockdown (Perold et al., 2020b).

During 23 April 2020, the South African President announced the implementation of a COVID-19
Lockdown Alert System (see Figure 2) which comprises five alert levels (also referred to as Lockdown Levels),
as a “risk-adjusted approach” to gradually ease restrictions brought on by Lockdown while being cognisant of
relevant statistics such as the capacity of health facilities, COVID-19 infections, COVID-19 transmissions,
and socio-economic indicators (South Africa, 2020). South Africa remained under Lockdown Level 5 between
26 March 2020 and 30 April 2020; was placed under Lockdown Level 4 between 1 May 2020 and 31 May,
moved to Lockdown Level 3 from 1 June 2020 to 17 August 2020, and moved to Lockdown Level 1 from 18
August 2020 to present (South Africa, 2020). The aspect of social distancing resulted in almost all South
Africans to embrace the power of technology, particularly through means of 4IRI (Adepoju, 2020; Bruwer et
al., 2020a).

For the sake of clarity, the fourth industrial revolution is described as an era that is synonymous with
“ubiquitous, mobile supercomputing, intelligent robots, self-driving cars, neuro-technological brain
enhancements and even genetic editing” (Schwab, 2016). Since 2013, at least, 4IRI have revolutionised
industries in an international dispensation allowing for “machines [to] form part of everyday life, in normal
society, with the main intent to forecast, regulate and design better outcomes for businesses and societies”
(Bruwer, et al., 2020Db). It is however not surprising that 4IR1 has changed all spheres of global economies,
particularly through reducing geographical boundaries in order to collaborate especially in South African HEIs
(Setyaningsih, 2020).
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3.3. The Efficacy of South African HEIs amidst a Catalysed 4IR

The term “efficacy” is broadly defined by an array of researchers. According to Eden (2001), it pertains
to “the overall assessment of available resources that may be applied to successfully achieve an objective(s)”;
Rubenstein and Vinning (2004) are of the view that it relates to “the extent to which a phenomenon provides
beneficial results under ideal conditions”, and Manila (2014) regards the term to be associated with “the power
to produce an effect”. For the sake of this study, the term “efficacy”, in a South African HEI dispensation, is
conceptualised as follows:

It is the measurement of how well South African HEIs utilise their available and authorised
resources with the intent to benefit relevant stakeholders to, in turn, attain their primary
mandated objective of producing graduates.

Prior to the outbreak of COVID-19, South African HEIs have been operating in a socio-economic
environment that is influenced by the fourth industrial revolution (Gleason, 2018). Notwithstanding the
aforesaid, research shows that, prior to 2019, South African HEIs did not equally utilise their available
resources in a similar manner, with some South African HEIs using 4IRI far more than others (Suganya, 2017;
Oke and Fernandes, 2020). The utilisation of 4IRI in South African HEIs have however been catalysed by the
global pandemic while bringing about significant change (Maisiri et al., 2019). Despite the fact that South
African HEIs were forced to embrace 4IRI, research shows that a teacher-centred approach was still largely
evident; covering outdated curricula (Yusuf et al., 2020).

4, Discussion

South African HEIs have the mandate to provide relevant qualifications to learners in order for them
to graduate (DHET, 2018). To achieve the latter, leaders should achieve specific outcomes and critical-cross
field outcomes (Carmichael and Stacey, 2006; Mungal and Cloete, 2016) which, in turn, will stimulate their
cognitive abilities (Toko, 2014; Swart and Daneti, 2019; SAQA, 2020). Unfortunately, the South African
education system has not undergone significant change as it is still (Robertson, 2005; Chetty, 2012; Schleicher,
2012; Bruwer and Smith, 2018; Care et al., 2018; Robinson, 2019; Van Zyl, 2019):

. Strongly associated with 18th-century Industrialism,
. Greatly unfocused on the development of 21st-century skills, and
. Predominantly reliant on a teacher-centred approach.
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At present time, twenty seven South African HEIs are formally recognised by the national government
(Grad Connect, 2020); comprising of a mixture of universities of technologies, colleges, comprehensive
universities and traditional universities (Winberg, 2005; Chipunza, 2014; Shaikh and Soni, 2015; Hillerbrand
and Werker, 2019). Notwithstanding the fact that not all South African HEIs had similar resources to achieve
their mandate, all of these institutions are still expected to do so (lvy, 2001; Zewotir et al., 2011; Bozalek and
Boughey, 2012; Makoe, 2016).

Ideally, South African HEIs should adopt a learner-centred approach where quality and up-to-date
knowledge and insight are shared to, inevitably, assist in the development of 21st-century skills (Xing and
Marwala, 2017; Robinson 2019; Oke and Fernandes, 2020). Unfortunately, many South African HEIs still
embrace a teacher-centred approach while making use of outdated curricula which do not encourage the
development of 21st-century skills (Sahlberg, 2012; Malatji, 2016; Laughton, 2018; Srivastava et al., 2018).

Prior to the outbreak of COVID-19, though some South African HEIs used 4IRl more than others,
most South African HEIs did not optimally utilise it (Suganya, 2017; Greason, 2018; Oke and Fernandes,
2020). After the outbreak of this global pandemic, South Africans were forced to adapt to the fourth industrial
revolution through the implementation of initiatives to prevent the spreading of COVID-19, particularly that
of social distancing (Bruwer et al., 2020a; Perold et al., 2020b). South African HEIs were forced to follow suit
but still, research shows that even amidst COVID-19, most of these institutions still had a teacher-centred
approach where outdated curricula were covered (Yusuf et al., 2020).

For this reason, clear tangent planes emerge that where South African HEIs embraced 4IRlI, it may not
necessarily result in improved efficacy. The primary reasons for the latter relate to the soundness and/or
feasibility of curricula, the teaching approach(es) that are adopted, as well as the extent to which 21st-century
skills are developed by these institutions. To this end, the following propositions are suggested for further
research, among others:

. The feasibility of current curricula as offered by South African HEIs.

. The influence of circulation amendment (re-curriculation) on the efficacy of South African HEIs.
. The influence of prioritising 21st-century skills and the efficacy of South African HEIs.

. The influence of teaching approaches on the efficacy of South African HElIs.

5. Conclusion

Throughout this study, the focus was placed on whether the catalysed use of 4IRI, by South African
HEIs, had an influence on the efficacy of these institutions. Apart from the fact that a learner-centred approach
to education is favoured around the globe, learning, especially in South Africa, is still mostly bound to 18-
century Industrialism. In other words, workforces are still “mass-produced” by HEIs, as enforced by the South
African education system, where graduates are expected to instantly fill vacancies that exist in industry. The
latter becomes very disconcerting when considering that most qualifications offered by South African HEIs
have outdated curricula and make use of practices that do not accommodate for the development of 21st-
century skills.

Prior to the outbreak of COVID-19, some South African HEIs made use of 4IRI more than others. The
global pandemic did serve as a catalyser for the adoption of 4IRI by South African citizens, organisations and
industries, one of which is the South African Higher Education Industry. From the research conducted, it is
disconcerting to note that while all South Africa HEIs had to embrace 4IRI amidst COVID-19, most of these
institutions still preferred a teacher-centred approach while covering outdated curricula.

With the above in mind, it becomes apparent that the catalysed use of 4RI may not have any influence
on the efficacy of South African HElIs, at least in a theoretical dispensation. Although the findings in this study
cannot be generalised, it is strongly recommended that the proposed propositions are further investigated in an
empirical dispensation.
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