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The South African Engineering Education Model with a European
Per spective: History, Analogies, Transfor mations and Challenges

South Africa, with its national cultural diversigynd post-apartheid challenges
and commitments, finds echoes in the European xprgspecially considering
the imperatives of openness and non-discriminatidrigher education. With an
historical tradition of excellence in engineeriryeation, the emphasis on
supporting educationally disadvantaged learnersavastable characteristic,
especially in the period of democratic transitioomi the late 1980s. This
evolved into extended curriculum programmes — whiseeengineering degree is
spread out so that it should take an extra yeeomaplete — which are now in
place at all universities across the country. Bhiile draws some analogies
with the French model and discusses the sourcel@rets of transformation of
engineering education and training. It examinespthtential for structural
transformation of engineering education and raisesjuestions of conservatism

and interoperability of programmes at an intermatidevel.
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I ntroduction

In June 2015, the South African Society for EngrmepEducation (SASEE) organised
its third biennial conference on the theme ‘Retagrthe Best and Brightest in
Engineering Education and the Profession’. The thefthis conference highlights a
problem that persists in South African engineegdgcation in the post-apartheid era:
traditionally elite higher education institutiortsuggle to retain students from socially
and educationally disadvantaged backgrounds. Asaimy European countries, public
institutions offering engineering education in 3oAfrica are traditionally among the

most prestigious. In fact, from its origins in 18#®what was then the British Cape



Colony, the trajectory of South African higher edtien has been heavily influenced by
the British model, under the auspices of the Briisnpire. It was, after all, the
discovery of diamonds and gold just before the tirtine twentieth century that
provided the impetus for the emergence of the éingfineering schools in South Africa
which are of major importance to South Africa ategeloping economy.

Since 1999, South Africa has been a signatorye#tashington Accord, an
international agreement among bodies responsiblacitrediting engineering degree
programmes, joining countries such as the UK, meland Australia. Bachelor of
Science (BSc) degrees in engineering are deliieygatestigious higher educational
institutions and graduates classically undergdtrrtraining before being accredited by
the Engineering Council of South Africa (ECSA), 8tatutory body for the engineering
profession in the country. Although it strives taintain the quality required by South
African professional bodies, several problems famgineering education in the post-
apartheid context, such as equality of access arwkss for blackAfrican students,
inclusion, registration, studying cost and acadettyi@ligible student drop-outs
(Ahmed et al. 2015).

Facing such issues, the originality of South Afni@ngineering education is in
the adaptation of its programmes. In the 1980sneregng education focused on
assisting educationally disadvantaged studentsititive that was driven by mining
companies such as the Anglo American Corporatismesnocracy became imminent.
The form that this took was an engineering dednaeghould take an extra year to

complete. This model of ‘extended curriculum prognaes’ is the basis for a recent

! As is the convention in post-apartheid literattine, term ‘black’ in this paper refers to those
categorised as ‘non-white’ under the apartheid gowent. This includes those classified as
black African, ‘coloured’ and Indian. It is acknaudged that ‘race’ was used as a construct to
institutionalise oppression in South Africa andtsteferences are not intended to entrench
racial classifications.



proposal for the structural transformation of thére higher education landscape in
South Africa (CHE 2013).

In the context of the internationalization of eregning education, where
curricula are to becomes more open and flexibls,iihportant to understand how
curriculum structure influences student engagerardtretention and also how this
depends on student socio-economic or cultural leofOngoing challenges in South
Africa, even 20 years after the advent of democrpoyvide a local urgency that
detracts from the internationalism agenda. Howewere are echoes at the European
level, especially considering the imperatives aérapess and non-discriminative
education in engineering. The European refugeesaisSeptember 2015 is perhaps an
impetus for higher education sectors to practisdanhblusion of disadvantaged learners,
including people from immigrant backgrounds, wigteventing and combating
discriminatory practices.

The main aim of this article is, through an exartioraof the evolution of the
education model for engineers in South Africa aradwihg that back to Europe, to
generate some insights on the effect of the brosmgal context on the form that
engineering education structures take. The pdlitioatext in the South African case is
of particular interest because of the way in whiddtrimination on the basis of race
became entrenched in society and the profoundtdffechad on the education system.
Through a conceptual lens provided by the Frenclokmist Pierre Bourdieu, South
African engineering education is analysed in otdegain a sense of the how durable
and also how malleable — to the forces of currigulntervention or education policy,
for example — educational structures tend to bemamarn how these structures impinge

on society at large.



The emergence of engineering education in South Africa

The first university to be established in Southiédrwas the South African College
(SAC) in 1829 in what was then the British coloriyhie Cape of Good Hope. In its
early years, the SAC was a combined primary andrskry school which gradually
developed a small tertiary superstructure (Wallg&9). This superstructure broke
away from the secondary school which was Sincalihdt have the power to confer
degrees, students at the College were preparg¢dd@axaminations of London
University (Bitzer 2009). A year after the colongdame self-governing, in 1873, the
University of the Cape of Good Hope (UCGH) was lesthed. Modelled after the
federal University of London (of which London Unregy had become a college), it
was a degree-awarding examining board for studemis the ‘eight independent,
presumptuously-titled “colleges” scattered aroumgldolony’ (Phillips 2003, 123),
including the SAC.

While there is no doubt that Britain, more than attyer country, moulded
South African higher education, Phillips (2003)utef the very idea of a prototypical
British university to be replicated in the colonieke suggests that at least five different
‘breeds’ of university existed in the UK by the erfdthe nineteenth century and,
despite the early imitation of an English modemdestrates that the South African
system was actually patterned after the ancienttiSainiversities — Edinburgh,
Glasgow and Aberdeen. Compared to the English wsities, which were dominated
by the unashamedly elitist ‘Oxbridge’ model, studeat the Scottish universities were
more socially diverse than at the English univasijtin part because the fees were
lower and bursaries for poorer students were widegilable (Anderson 1992). While
the curricula in the English universities were parer and tended to be based on the

classics and mathematics (Davie 1986), the Caladamiversities offered more



general, flexible curricula. Other characterist€she Scottish model that are pertinent
to the South African case were the heavy reliamckectures and the extensive use of

examinations to assess student achievement (RH2003).

A comparison of two European models of engineering education

Despite a strong British prejudice in favour of espntial learning and apprenticeship
to established practitioners (Engel, 1983), foreraineering training emerged in the
UK in the 1870s, around the same time that the U@{@kl established in the Cape.
Universities in Britain, particularly in Englandadh for a long time resisted offering
vocational preparation for the professions (Anders892) but a number of factors,
including the desire for status on the part of gngwprofessional organisations, resulted
in the insertion of engineering at universities anthe technical degree-endowing
institutions. In England, it was the newly estaidid ‘civic’ universities that
accommodated engineering training. In Scotlandatieent universities developed
engineering curricula and even came to establisforainance in training the
professional and business leaders of their regiensr quite achieved by the English
civics’ (Anderson 1992, 22).

As will be seen, the curriculum model that was ¢welty transferred to the
Cape was an engineering science Bachelor’s defysawith the emergence of formal
engineering education in the USA, the insertioemgineering at the universities in the
UK served tdegitimateengineering in the context of the rise to domimaotwhat
Lundgreen (1990) calls the ‘school culture’. Astsutdeveloped as distinctly
theoretical and was firmly established within ‘emagring science’, even if it also
contained some degree of practical engineerinthdmmid-twentieth century, Britain
tried more overtly to emulate the technical anctfical higher education model

enjoyed by the French and Germans (Marr 2007) éwemnquite succeeded.



If we focus on comparing the British trajectorythe French model (one that
was particularly influential in other countries kg to build formal structures of
technical education) it is notable that institusatedicated to engineering education
were established much earlier in France. For exeypble des constructeurs de
vaisseauxvas created in 1672 for ship building engineertbgple des Ponts et
Chausséem 1747 for civil engineering and ttiecole des Mines de Paiiis 1783 when
mining was the leading high-tech industry in Franideese institutions were later called
the Grandes Ecolegl.emaitre 2010) and, up until today, are distin@in what might
be called ‘science universities’.

Contrary to the case in Britain — particularly ingland — where universities
were much more autonomous, the development dbthedes Ecolewas linked to
national development plans. Furthermore, gradufedes these prestigious institutions
moved into respected positions in the nationalanary of the French civil service,
forming a technocratic elite (Karver 1995) thusypig a key role in the reproduction of
French society. In this way, tli&randes Ecolewere — and still are today — extremely
elitist, with admission taking place after a higkblective two years of preparatory
classes with a pre-admission system based on@aktevel competitive exam
(concour$. The study of engineering is separated from otbh@nce subjects at the
Grandes Ecoleand is studied at Master’s level and not as a 8acldegree as in

Britain and its colonies.

The Mineral Revolution and war

The impetus for the offering of engineering traqin the British Cape was the

discovery of diamonds in about 1870 near what wdsetome the town of Kimberley.



In the mid-1880s, gold was discovered on\Wiewatersrand, the ore-rich north-facing
scarp around what is present-day JohannesburgeWhiiberley was just within the
northern border of the Cape Colony, gold deposéseviurther to the north within the
borders of th&Zuid-Afrikaansche Republiek (ZARNe of the small independent
republics established by theers, descendants of the Dutch settlers who had left th
Cape Colony decades earlier to escape British Tile.ZAR had neither the manpower
nor the industrial base to develop the gold induaird this resulted in a huge influx of
immigrants, many of them from Britain, seeking tHertune and employment
(Packenham 1979).

The first mining engineers to participate in thenktal Revolution were trained
abroad but it soon became apparent that a skallsiig facility was required for the
continued development of the national industry @m®ort 2011). To this end, the
South African School of Mines was established imBeérley in 1896 through the co-
operation of the De Beers mining company and thee@gmvernment. Buchanan (1986)
highlights the importance of the diaspora of Bhitegineers with regard to the
development of expertise and the establishmerdraidl education structures across
the empiré. Of course, since Kimberley was part of the Cap®@y, these first steps
in engineering training were strongly influencedtbg British model. In fact, the first
two years of training in applied mathematics angspts was to be undertaken at the
SAC in Cape Town, and the third year was then tedemt at the School of Mines

where technical instruction was to be given (Dawehp011).

2 Witwatersrandmeans ‘white waters ridge’ in Dutch.

3 Boersmeans ‘farmers’ in Dutch.

4 The biography of Professor John Orr (1870-195#ga fascinating insight into how
engineering expertise from Britain (Scotland, ie dase of Orr) was transferred to the various
contexts in which engineering education evolvethénCape Colony and the Union of South
Africa. Seehttp://www.s2a3.org.za/bio/Biograph_final.php?5e2880




Towards the turn of the twentieth century, gold imgnn the ZAR had already
surpassed the diamond mining industry in termsoti Bize and wealth (Davenport
2011). Students enrolling for a diploma in minimgymeering at the School of Mines in
Kimberley were to spend their fourth and final yearthe gold mines on the
Witwatersrand. However, the rapidly growing numbkeimmigrants — calleditlanders
by the local population — in Johannesburg gaveZthie government cause for concern
and it began to impose heavy taxes on dynamiteemqdred lengthy residential
qualifying periods for voting rights for immigrani®lilner & Headlam 1931). This
elevated tensions between the boers and the wtiana group that included the mining
magnates and engineers who wanted social andgablkitntrol over their lives. They
looked to Britain for assistance and formed a cottemito represent their interests
which included demands for a stable constituticiajrgjudiciary and a better
educational system (Milner & Headlam 1931). Inltiathe ZAR government had
agreed to oversee the fourth year of training engitld mines but growing hostilities
resulted in its losing interest in participatinglive training scheme (Davenport 2011).
The mining houses took it upon themselves to peth@ necessary practical training.

Driven by its imperial interests in Africa, Britaused the grievances of the
uitlanders in Johannesburg as a pretext for mylicanflict. The tensions between
Britain and the Boer governments boiled over in$leeond Anglo-Boer War of 1899.
This ended with a bitter defeat of the boers in2.80d the absorption of the Boer
republics into the British Empire. This brief sketaf the circumstances surrounding the
start of engineering training in South Africa derstrate that it was wholly moulded by

the British model.

Engineering Education in South Africain the Twentieth Century

The School of Mines relocated to Johannesburg @818 year after the end of the



Anglo-Boer War, and was renamed the Transvaal Tiegahimstitute in 1904. In 1910 it
became the South African School of Mines and Teldgyoand was established in
1922 as the University of the Witwatersrand (ablattexd ‘Wits’). This university is
currently one of the leading institutions offeriaggineering degrees in South Africa.
When the four British colonies became the Uniosoiith Africa in 1910, the only two
institutions engaged in engineering training waiee $AC in Cape Town and the South
African School of Mines and Technology in Johanwegl{Murray 1982). By this time
the three years of training in mining (with a fduyear on the gold mines) had evolved
to a general four-year diploma examined by the UCl&Hact, from the early 1900s,
the general mining engineering qualification coméai elements of mechanical and
electrical engineering (UCGH 1903). By 1915 theb@ivrisions of engineering were
formally recognised by the introduction of diplomasivil, electrical and mechanical

engineering to be achieved at the end of four yebstudy’ (Kilner 1965, 1).

Threehillsto restructuretertiary education

In 1916, the Union Government passed three billceming tertiary education. One
granted the SAC status as a fully-fledged universg-named University of Cape Town
(UCT), in 1918. It is interesting that the birthWCT is bound up with the acquisition
of the land that it occupies today, an estate erstbpes of Table Mountain owned by
Cecil John Rhodes, the mining magnate and Britigberialist. He bequeathed it for a
teaching university at which he envisaged both eviéices’ would work together to lay
the foundation for future cooperation (Giliomee 2D0r'he word ‘races’ in this regard
was used to refer to the white English- and Dufpdakers of the colony and thus
excluded people of other skin colours. Unfortunatede provision of higher education
for the black people of South Africa would becommasibility only many decades

later.



What the establishment of UCT meant for engineegithgcation was that for the
first time students could register for a four-yBarchelor of Science (Eng) degree in
either civil, mechanical or electrical engineerifilgl1922, a BSc degree in chemical
engineering (initially called Applied and Industr@hemistry) was offered for the first
time (Kilner 1965). It is worth noting that althduthat this Bachelor’'s degree was a
year longer than that in the UK, it followed 12 yeaf schooling rather than 13. The
engineering science degrees awarded by South Afun#versities today are still
structured according to the curriculum patternidistied in those years.

The second bill made provision for the UCGH to bened the Federal
University of South Africa (today known as Uniski)continued to confer degrees for
six colleges in the Union, including the SchooMihes and Technology in
Johannesburg. As mentioned earlier, this institutimoke away in 1922 as the
University of the Witwatersrand that, like UCT, laegto award its own BSc (Eng)
degrees. The third bill, passed in 1916, grantedeusity status to Victoria College, an
institution about 50 kilometers outside of Cape Tawthe small town of Stellenbosch.
It was renamed the University of Stellenbosch astimfjuished itself from UCT in that
the dominant medium of instruction was to be DuicAfrikaans rather than English.
This marked the beginning of the language divisiohigher education in South Africa.
When the language of Afrikaans fully emerged fresnDutch substrate later on,
Stellenbosch University would be recognised asttiest of the so-called Afrikaans
universities. Although engineering education emergmme decades later at these
institutions and the qualification is abbreviatedrg BIngin Afrikaans)rather than
BSc (Eng), the basic four-year curriculum structisralso firmly rooted in the

Caledonian model (Phillips 2003).



Engineers and technicians

Although it is not possible to go into all the distan this article, another form of
engineering training emerged from within the techhtollege sector (Case 2006). In
South Africa, technical colleges play a dual seeoydertiary role in providing
graduates with the knowledge and skills they neezhter specific trades and
occupations (d’Almaine et al. 1997). To meet a &ygw of skilled personnel in the late
1960s, some of these colleges were designatedlEg&oof Advanced Technical
Education (CATEs) and a decade later evolved tomectechnikons’, often thought of
as being similar to polytechnics elsewhere in toeldv However, as Case (2006, 4)
notes, the privileging of theoretical over pradtii@owledge in South Africa has
resulted in a ‘sharp difference in status betwéesd two types of institutions’.
Technikon graduates — designated as ‘engineeratpiigans’ — qualify with an
engineering diploma after two years of theoretstatly followed by one year of
experiential training at a co-operating, accreditetlistrial company (d’Almaine et al.

1997).

The segregation of tertiary education

In 1948, the Afrikaner National Party was electegdwer under the slogan of
apartheid— a term meaning ‘separateness’ in Afrikaans. Agested already,
apartheid simply entrenched the racial inequity Haal begun under Dutch and British
colonial rule. Although a few institutions were sffieally developed for ‘natives’,
universities that had been established in the y@maws to the 1950s were reserved for
white students. Under the guise of separate deredap a bill was passed in 1957
calling for the establishment of separate univiessitor the different racial groupings.

These half a dozen or so hastily-erected instistiwere vastly under-resourced



compared to the traditional universities — only offered engineering. Two years later,
the bizarrely-termed Extension of University EdimatAct of 1959 officially

prohibited black students from attending white ensities.

Therole of the professional body and itsrelation to the state

Before turning to the events that transformed blesk political landscape and how this
impinged on higher education, it is necessary ieflgrdiscuss the role of the
professional engineering body in South Africa.dslalready been mentioned that
engineering education in Britain arose out of al\@stablished apprentice system that
was linked to strong professional organisationss Was not the case in the rest of
Europe where the state generally tended to regptafessional education. As we have
seen, th&randes Ecoles France were — and still are — strongly managethé state
although is must be noted tl@@mmission des Titres d’'Ingénief3TI) was created
by law in 1934 to regulate the awarding of theetiingineer’ following a cause for
concern over a proliferation of institutions offegidiplomas in engineering (CEFI
1995). Not surprisingly, South Africa tended tddal the pattern of the rest of the
Anglophone world where the professional bodieshi{wignificant influence from the
corporations) play the leading role. The USA ishagss the best example of this, where
ABET (Accreditation Board of Engineering and Teclogy) was created in 1932 (pre-
dating the French CTI), taking the premier roleagulating technical training in the
USA and even developing into an ‘energetic inteamat organization’ (Lucena et al.
2008, 435).

In South Africa, engineering was recognised adfegegerning profession
much later with the passing of the 1968 ProfessiBngineers’ Act and the
establishment of the South African Council for lessional Engineers (SACPE). One

of the key roles of SACPE was to accredit the fgear Bachelor degrees that were



being offered by a number of universities at theeti Only with such a qualification
was — and still is — it possible to register asa@gssional engineer and then obtain the
required certificate of competency. In South Afritavas only in 1982 that Wits
invited SACPE to accredit all its engineering cesréKruger 2016). This was
apparently so successful that all universities egbsntly asked for accreditation, a
practice which continues until today. In 1991, SAGKas renamed the Engineering
Council of South Africa (ECSA). Students graduatirggn the technikons with a three-
year engineering diploma were also able to regisitr ECSA as engineering
technicians but this all changed once apartheldrfehe early 1990s, as will be

discussed in the following section.

Discussion

The emergence of the South African model of engingdraining corresponds with the
British model — with a Scottish flavour — in linatkvits colonial history. It thus evolved
more along the lines of the Anglophone countriegctvientailed the insertion of
engineering into traditional universities, diffegifrom training models of nineteenth
and twentieth century Europe such as the Fr&remdes Ecolesr Germany TU9
institutes of technology.

As suggested in the recounting of the history bettive establishment of South
Africa’s engineering training, the factors drivieggineering education are not unique.
Geopolitical issues (such as maritime discovedelnisation and access to minerals)
were major development factors for European natiossipporting commerce and
industrial revolution, at national and global lestdh this way, engineering training is
intimately related to national economic development

The high-level positions occupied by engineerirgdgiates from South African

universities tend to reinforce the notion of thebility’ of the engineer rooted in



institutionalized cultural capital (Bourdieu 198&his notion is also prevalent in the
FrenchGrandes Ecolesystem. In South Africa such issues of inclusigsrgecame
controversial towards the end of the twentieth wgnivhen the edifice of apartheid
began to crumble and the consideration of studewlscational and cultural
backgrounds was important in terms of student pevdoce and retention. A study of
the South African university system during the pérof transition (Naidoo 2004, 462)
used the framework of Pierre Bourdieu to argue @han English-medium white
university that she calls Mount Pleasant, the ti@al admissions policy was
‘maintained and strengthened’, which had the eféatsulating prestigious

programmes from a large intake of black students.

Engineering education modelsin post-apartheid South Africa

The ‘miracle’ of South Africa’s transition to denracy can be understood in the terms
of wider political and economic factors (Guelke @@WManzo (1992) argues, for
example, that the demise of communism in Easterngeuhad specific consequences
for South Africa in terms of the reassertion of llegemony of the USA and the
absence of any viable alternative to capitalistaeacy. Other factors such as South
Africa’s economic isolation due to sanctions, tkplesion of national social and
economic problems and the growing threat of cimilest from the disaffected black
majority added to the pressure for change (Gued@d)L In 1990, the unbanning of the
African National Congress (ANC) — the majority piaal movement in South Africa by
this time — and the release of Nelson Mandela fpoison marked the beginning of the

period of transition to democracy.

Extended curriculum programmes

However, it is interesting to note that effortdd@mocratise higher education, and



engineering education in particular, began in tmyel 980s. Although not as radical as
the so-called black universities, the English-mediushite universities like UCT and
Wits had positioned themselves against the govemtimpolicies of separate education
since the 1950s (Du Toit 2001). When the Ministieducation began to relax the
legislation prohibiting black students from atterglivhite universities in the 1980s,
these universities began to admit students of cpfmmetimes defying the orders of the
apartheid government (Scully and Desruisseaux 1986his stage, initiatives to
provide academic support for black students, mbath@m came from poorly-
resourced schools and low-income families, aroskese universities under the banner
of ‘academic development’. Although there are spallels with the educational
development projects that arose in the 1960s itJthethe USA and Australasia (Clegg
2009), academic development in South Africa focusede on curriculum development
and specifically targeted black students. Theahfbrm that this support took was
stand-alone bridging programmes but this approahdiscarded in favour of a holistic
curriculum approach that aimed at extending exgstjnalifications by a year in order to
build in appropriate ‘foundational’ material (KlgaZase and Marshall 2008).

In light of the history sketched above, it is esplginteresting that the
development of these programmes in engineeringwvetissupported by ‘big business’
in South Africa. The Anglo American Corporationgarticular, a major stakeholder in
the De Beers diamond mining company that was stényeCecil John Rhodes in 1888,
supported the development of the extended curmeydtogrammes at UCT, Wits and
the University of Natal in Durban. Anglo Americammsked with academics at these
institutions to develop appropriate foundationalrses, donated millions of rands in
scholarships, provided bursaries for black studantscontributed financial resources

to identify the most talented students for thesg@mmmes (Hofmeyr and Spence



1989). Probably the most successful of these ig\taelemic Support Programme for
Engineering in Cape Town (ASPECT) which was staitetP88 and is still an integral
part of engineering education within UCT. The ASHHEZogramme has evolved over
the years and today aims to extend the first tvayg/ef an accredited BSc (Eng) degree
into three years by focusing attention on mathgsjgs and communication skills in the
first year (Pearce et al. 2015). The duration of #tternative undergraduate degree is

thus a minimum of five years.

Education for all

The year that marked the beginning of the transittodemocracy, 1990, is also notable
because it coincides with the publication of tlistfof a number of a higher education
policy documents (Bunting 1994). These attemptegrapple with the question of how
to transform a sector grossly divided on the baslanguage, knowledge type
(theoretical vs practical) and race. In April 1984 first democratic elections took
place in South Africa, the ANC won the majorityvaites on the basis of their Freedom
Charter (ANC 1955) and Nelson Mandela was elecsatiefirst president of the ‘new’
South Africa. One of the slogans used in the 198dtiens was ‘Education for All

which drew on the following statement in the Charte

The Doors of Learning and Culture Shall be Opené&dlucation shall be free,
compulsory, universal and equal for all childremgltér education and technical
training shall be opened to all by means of sthevances and scholarships

awarded on the basis of merit.

The policy initiative that had begun in 1990 culated in the publication of the
1997 Higher Education White Paper (DoE 1997). Toisument set ambitious goals for
the transformation of the higher education sectaerms of structure, governance and

funding with equality and social inclusion as p#laHowever, the response of the



higher education sector, and in particular the (ffagtorically’) white universities was
slow. While the intake of black students to thedrisally English-medium universities
increased substantially after 1994, those univessdesignated as Afrikaans-medium
under apartheid have largely remained white. Soave blamed the lack of
transformation on the nature of the political tiios in South Africa (called
‘transplacement’ in the literature). The effect Whaat while the ANC dominated the
political arena after democracy, whites still ldygeontrolled the economy (Guelke
1999). Reddy (2004) suggests that this mode ositian meant that civil society and
therefore higher education were relatively unafiddiy the substantial changes in the
political realm. From a 2004 perspective, he ndtasthe impressive gains made in
higher education ‘sit alongside old patterns repoing themselves both within the
higher education sector and in the relations batvileis sector and society’ (Reddy

2004, 39).

The National Plan

In 2001, the South African Department of Educatiesided to take a stronger hand in
matters and unveiled the National Plan (DoE 20010 @estructure higher education in
order to deal with ‘the racial fragmentation of #ystem’. This involved the re-
grouping of 36 universities and technikons intch&fher education institutions. In the
process, the technikons were renamed ‘universifieschnology’ and, in the cases
where traditional universities were merged withhtgkons, they formed
‘comprehensive universities’. The National Plaroaisade provision for the
introduction of a Bachelor of Technology (BTechhpbfication. This entails a year of
academic work beyond the diploma and such gradaagedesignated ‘engineering
technologists’. Along with the ‘engineer’ and tlegineering technician’, this is the

third and final category of engineering qualifiexsSouth African higher education



whose members, after graduation, are eligible teebestered with the professional

body ECSA.

Qualification variety and compatibility

While both the BTech from a university of technotl@nd the BSc (Eng) from a
traditional university are rated as ‘+4’ qualificats, a BTech does not normally allow
entry into a Master of Science (MSc) degree (+&refl by the universities and this in
turn has implications for entry into doctorate (BipBogrammes. This is because the
BTech is more pragmatically oriented than the BSwy) due to the experiential
training component in the national diploma (d’Almaiet al. 1997). Students graduating
with a BTech may gain access to an MTech and tH&hexh programme, both of
which also have a more practical emphasis thameio tiniversity counterparts, the
MSc and PhD.

Case (2006) notes that the restructuring of higleication in South Africa has
done little to change the pecking order: the mbestetically-inclined traditional
universities remain more prestigious than univesiof technology. There have been
numerous attempts to build bridges between thetypes of programmes but these
have not been successful.

The situation is more hopeful in France. In 1965technical degrees were
introduced thanks to the creation of French Unitgtastitutes of Technology (UITS).
These institutes offer +2 professionally-orienteds/arsity degrees to ambitious
students at K-12 level to pursue engineering. Algiodesignatediplome the first
gualification obtained through the UITs is diffetémom a diploma in South Africa in
that there is no experiential training componehiefé are, however, more options
available fordiplomegraduates: entering the workplace, completingtaerogear of

professionally-oriented study to obtain theiicence Professionnellésimilar to the



South African BTech) or furthering their studiesaainiversity oiGrandes EcolesAs
of 2008, there were 116 UITs attached to 80 unitressacross the country.

Another bridge exists in France. Although it onbprises of three institutes,
the ‘University of Technology’ system was estal#idlin 1972. There is no national
concoursfor entrance into this system which combineslaiters fromGrandes Ecoles
and the universities to offer a five-yadiplome d’ingénieur(eyvhich is equivalent to

the Master’s level degree and thus allows the catdientry into PhD programmes.

Analysis of theimpact of extended curriculum programmes

What can be seen as unique in South Africa isithextended programmes, student
preparedness is taken into consideration in oadédilitate transition. Students from
extended programmes are considered to have theesagimeeering degree as
mainstream students on graduation. As mentionedegalaonumber of these
programmes were established in the 1980s at thveopidy white English-medium
universities. Although it has taken some time, faable educational policy and
earmarked government funding have allowed extepdegrammes to be introduced
into just about every engineering department incthntry since the mid-2000s (Kloot,
Case and Marshall 2008). This has culminated ecant proposal by the Council on
Higher Education (CHE) for the structural transfation of the entire higher education
landscape based on the notion of extending alldnigducation curricula by one year
(CHE 2013). Regarding students admitted into exddrmtogrammes, the proposal
notes that the ‘great majority of these studentslivaot have qualified for admission
to the corresponding mainstream curriculum, anemicg to school-leaving grades
and entry-level assessments, were underpreparegiioentional higher education

programmes’ (CHE 2013, 90).



While there is ample evidence of individual studemho have succeeded after
being given a chance to study engineering via xteneled programme route (Garraway
2009) there are also worrying signs that the widessgh adoption of extended
curriculum programmes across the sector has noghtabout the desired change. The
graph below shows engineering enrolments vs gramuiom about the time of the

democratic transition.

[Figure 1 to be inserted here]

Figure 1. Undergraduate engineering enrolmentsadugtion in South Africa: 1989—
2010.

While both enrolment and graduation patterns wairg/fconstant during the 1990s, the
2000s saw enrolments increase by 95% while grashmtncreased by only 50%. A
closer investigation reveals that performance padten all programmes, including
engineering, are racially skewed. In fact, an agialgf the undergraduate engineering
cohort entering all programmes in 2006 shows thakewb5% of white students
successfully graduated within five years, only 28Pblack African students did so
(CHE 2013, 50). This suggests that the historitfaces of apartheid education are
persistent, since they are bound up with widerad@sd economic factors. It appears
that whilepolitical apartheid collapsed in 1994, social and econonactheid
continues to play a significant role in studentf@enance. As a result of a lack of
enthusiasm towards the CHE proposal from the usitres, the envisaged structural
transformation has been put on hold but it appasitthe Department of Higher
Education and Training (DHET) will increase funditogextended programmes.

Unfortunately, there is also substantial quali@tvidence that the devastating
effects of apartheid still linger at South Africaisiversities. An investigation

conducted by the Department of Education in 20@8raj to eliminate discrimination



revealed that ‘discrimination, in particular withgard to racism and sexism, is
pervasive in our institutions’ (DoE 2008, 13). Toeport noted that there is an apparent
disjunction between institutional policies relatitmgtransformation and the real-life
experiences of staff and students.

The resentment that this state of affairs has geéeemwvas vividly demonstrated
by the student protests that erupted at South &idrimiversities recently. It is
interesting to note that these protests, whichestan March 2015 and have continued
into 2016, began with formation of a student movenoalled ‘Rhodes Must Fall’
which demanded that a statue of Cecil John Rhadd€a be removed (Hall 2015).
The protests gained momentum, leading to a widerement calling for the
‘decolonisation’ of education in South Africa aslvas free education, with students
recalling the promise in the ANC’s Freedom Chaf1®55). This roused the sympathies
of students around the world and even promptecdétscalonialist march in Oxford in

England to demand the removal of a statue of Rhatl€siel College (Elgot 2016).

Conservative and transfor mative for ces

As in South Africa, some traditional engineeringieation models in Europe take into
consideration student transition factors (Holmed&&15) in line with
recommendations via-a-vis social inclusion and egpportunities. To be sure, many
obstacles have to be overcome to effectively impl@nsocial openness in programmes
of excellence for all students who have the poattdi succeed. Repeating a year or
semester in order to limit student dropout has lsfenvn to have a negative impact on
self-efficacy and self-confidence in a period afnisition. On one hand, for under-
prepared students, vacation ‘boot camps’ allowefdra time on task for those who
need it, for example between semesters. Open eduagiportunities (Munoz et al.

2016) also offer resources for extra work althotiggse demand extra time.



An example of a meaningful initiative is tberdées de la réussitéterally
‘success ropes’) launched in France in 2008. Thislves the setting up of partnerships
between secondary schools and higher or enginepraggammes in order to promote
access to higher education for young people irspeeof their socio-cultural
background. It gives young students some keysdoessfully engaging in the higher
educational sectors of excellence. In practiceh sigtworks of solidarity are stimulated
via structured actions between regional institugjdike tutoring and cultural and
academic support. These actions are expected woegasychological or cultural
barriers by paving a bridge between secondary entidity education. Operated by
volunteer undergraduate students, who have oftdridhavercome the same kind of
difficulties, the initiative makes it possible t@amnsfer appropriate codes and to change
young peoples’ attitudes and preconceptions, fatiilig the transition between
education levels and improving the prospect of sssc

All these initiatives do not impact on the architee of the programme.

South Africa as a social laboratory

Without in any way minimising the human sufferitgt apartheid brought about and
continues to inflict on the people of South Afritiais society may be thought of as one
of the world’s major social laboratories. As exgexbin the report on the elimination of
discrimination referred to earlier, South Africaigtrer education is ‘unrivalled, in the
kind of material it offers that may be used to ustind the human condition and the
environment in which people live’ (DoE 2008, 6)idipossible to draw some analogies
from the South African case about engineering eilut# other countries.

It is abundantly clear from the South African sagemthat education systems are
incredibly difficult to transform. If we take theew that education systems play a major

role in the reproduction of society, then thisnsextremely important issue. Contrary to



what might be expected, Bourdieu suggests thagrailan aiding transformation, the
school is actually a conservative force (Bourdi@u4). In the South African case, the
racial rhetoric behind the student protests anat#ie to decolonise the curriculum
prompt an investigation into whether the patterngrivilege laid down in the time of
Cecil John Rhodes are in fact still with us. Pegidyese patterns were embedded in the
system by the colonisers and remain entrencheaiigmporary economic and social
affairs?

In their analysis of the French schooling systeoyiieu and Passeron (1977)
employed the notion of ‘cultural capital’ to explahe tendency of students from
privileged backgrounds to outperform working clagglents in assessment tasks
because of their familiarity with middle class cud. If we think of South Africa as a
kind of social laboratory, it enables us to seedtfiects of deliberately relegating a
segment of the population to the working class &yythg them access to educational
and economic opportunities (which is what took pléar people of colour under the
apartheid regime for about 40 years) and then sugdganting them access (what
ostensibly took place in 1994). Through this lems,can understand the poor
performance of black students, especially in pgesiis engineering programmes as
illustrated in Figure 1, in terms of social claather than race. In other words, the use
of race as a proxy for class illustrates that thiggons of performance in an education
system rely heavily on wider socio-economic factors

In The State NobilityBourdieu (1996) investigates how tBeandes Ecoles
function to produce France’s technocratic elite ko this reinforces the elitist
structure of French society. Students enteringatendes Ecolegypically come from
families well-endowed with cultural capital and shestem, Bourdieu suggests, works to

‘consecrate’ the mental structures that such sshioclicate. Since thBrandes Ecoles



are mostly engaged in engineering education, #esimportant lessons in other
national contexts. In his foreword e State NobilityLoic Wacquant suggests that
the analytical framework that Bourdieu employs aagder applicability than the
peculiarly elitist case of French education. Hentans that elite schools function in
much the same way in every country but that theipdorm that this elitist structure
takes depends ‘on a number of intersecting factocgyding the historical trajectory of
(upper) class formation, state structures, andliage of the system of education in the
society and time under consideration’ (in Bourdl®96, xiii).

If we once again return to South Africa as our caady, it is clear that the
influence of British education on that offeredlire tCape Colony and the establishment
of the School of Mines in Kimberley, and later ohdnnesburg, played an important
role in the formation of the upper class. It is twey the scope of this article to comment
on how this intersected with state structures dutie years of apartheid and how the
interests of ‘big business’ — in particular the mgicompanies — were served by the
elitist education system that was laid down a agraigo. However, the evidence on the
ground in South Africa certainly seems to corrob®Bourdieu’s assertion that

educational systems act as a conservative, rdthara transformative force in society.

Conclusion

This article has shown that the basic pattern girezering education that found its way
to the shores of the British Cape Colony at tha tfrthe nineteenth century has
remained largely intact until the present time. Tdven this took was a rather
theoretically oriented engineering science degté&aahelor’s level, mostly inspired by
the ancient Scottish — rather than the Englishivausities. Although quite different to
the French model in terms of its practical orientatind qualification level, as well as

the overall architecture of the system in termgsofelation to the state, and to the



professional body, there are remarkable similaritieterms of the role of engineering
training in the development of a technocratic elite

How this played out in the context of the formatairthe nation of South
Africa, with its economy built on gold mining anlaetestablishment of a political
system designed to oppress the majority black @ojoml is certainly unique. However,
this article highlights the astonishing durabilitythe patterns of privilege that these
educational structures reinforce, now more thandecades after the fall of apartheid.
What is interesting is that these patterns apmebe tgrounded in social class rather
than raceper sewhich has implications for engineering educatiowther parts of the
world, such as in Europe where combating discritmnaand including disadvantaged
learners, such as those from immigrant backgrousdsdeclared priority.

The sustained focus on curriculum modificationha South African case, and
the apparent lack of success of this approach telsdroader implications. It suggests
that, while the programme architecture may be edtéo cater for certain groups of
students, it is more difficult to ensure that tearhing outcomes are equivalent. This is
relevant with regard to attempts to ensure comjlayabf engineering qualifications
across Europe as articulated by the Bologna pro@ssne hand, it may be that the
particular national trajectories of engineeringaation systems are simply
incompatible with others that have developed oiffardnt path. Attempts to adapt the
learning outcomes by altering the curriculum suietof the programme — or even
through other means that do not impact on prograemcigtecture — may simply be
window dressing. On the other hand, it may be ti@fparticular local context of South
Africa, and the problems being encountered in th&-ppartheid period, are more than
a system rooted in the British model can deal witthis is the case, then the

similarities of the different European models ofji@eering education and training,



coupled with the relatively similar socio-econoraantexts in Europe, may be
favourable enough to ensure the comparability atetoperability as envisaged by the

Bologna process.
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