
1 

 

Maintaining Educational Standards in the Face of Innovation via 
National Accreditation Authority. 

 

Philip J Lloyd 
South African Academy of Engineering 

Energy Institute, Cape Peninsula University of Technology 
PO Box 652, Cape Town 8000 South Africa 

lloydp@cput.ac.za 
 

CAETS 2013 Budapest – June 27, 2013 

Summary  
In South Africa, the SA Qualifications Authority oversees educational standards. It recognizes 

the Engineering Council of SA as the body for maintaining educational standards. ECSA works 

by regular visits to educational institutions, using teams of professionals from the disciplines 

being offered. If approved, approval is granted for three or more years. If difficulties are found, 

the institution is informed and given a period of grace for rectification.  Some of the experiences 

in fostering innovation while maintaining standards are discussed.  

Abstract 
South Africa maintains a National Qualifications Framework, which is administered by the SA 

Qualifications Authority [SAQA]. SAQA recognizes the Engineering Council of SA [ECSA] as a 

council that is able to ensure educational standards meeting its requirements.  Note that this 

does not mean that SAQA delegates its authority in any way to ECSA, merely that de facto 

SAQA accepts that in general, ECSA’s acceptance of an engineering qualification will be 

sufficient for SAQA to recognise the qualification. 

ECSA undertakes its work by accreditation visits to educational institutions at all levels of 

engineering:  

 Engineering programmes that have been accredited by ECSA are recognised as 

meeting the initial academic requirements for registration as a Professional Engineer in 

South Africa.  International recognition of these programmes is provided through the 

Washington Accord.  

 The BTech programme is a one-year programme undertaken after completing an 

accredited National Diploma, and meets the initial academic requirements for 

registration as a Professional Engineering Technologist with ECSA. International 

recognition of these programmes is provided through the Sydney Accord.   

 The National Diploma is a three-year programme, including two years of academic study 

and one year of experiential training, and is recognised as meeting the initial academic 

requirements for registration as a Professional Engineering Technician with ECSA. 

International recognition of these programmes is provided through the Dublin Accord 

Accreditation visits take place at the invitation of the institution seeking accreditation. If 

accredited, the accreditation is valid for a number of years, typically five.  If variances are 

identified, then the institution is only provisionally accredited, and then required to address the 

variances as soon as possible. 
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The aims of accreditation are to: 

1. determine whether graduates meet the requirements for registration as a candidate and 

the  educational requirement toward registration as a professional in the relevant 

category; 

2. establish whether the graduates of a programme are ready to enter engineering 

employment and are equipped to continue learning throughout their careers; 

3. establish the international comparability of engineering educational programmes under 

agreements to which ECSA is a signatory; 

4. encourage improvement and innovation in engineering education in response to national 

and global needs. 

The accreditation is strictly outcomes-based. It is recognized that any engineering qualification, , 

with its broad fundamental base, must be the starting point of a career path in one of many 

areas of engineering specialization through structured development and lifelong learning. The 

broad base allows maximum flexibility and mobility for the holder to adjust to changing needs. 

Thus, for example, one of the outcomes sought is that the student should: 

“Demonstrate competence to identify, assess, formulate and solve convergent and 

divergent engineering problems creatively and innovatively.” 

In this way, we believe we can achieve a consistent educational standard that also encourages 

innovation.  Moreover, the educational institution is not bound by any preset formula as to the 

structure of the course offered.  It is explicitly recognized that: 

“The programme shall have a coherent core of mathematics, basic sciences and 

fundamental engineering sciences that provides a viable platform for further studies and 

lifelong learning.” 

Provided the ‘coherent core’ is present, the institution is free to structure specialist courses to 

suit both its own and, hopefully, the needs of the workplace.  It can be as innovative as it 

wishes. 

 

1. Introduction 

It is a challenge to engineering educators everywhere to ensure that curricula evolve to match 

the requirements of the market place.  There are two challenges in this.  First, how rapidly can 

the educators determine changes in the market place?  In many instances, they have little 

contact with the market unless there is an active alumni association or they can spend some 

sabbatical time in industry.  Secondly, how can they be certain that the changes are beneficial? 

There is always a risk that, in seeking to adapt, quality will suffer and the attempts to improve 

engineering education will in fact make it poorer. There is limited time for engineering education, 

and curricula are full.  Introducing new material usually means something must be left out, and 

that ‘something’ may in fact be vital to the education of the engineer. 

Part of the problem is that not all engineering education takes place within a single department.  

Basic sciences and mathematics are usually taught in dedicated science and mathematics 

departments remote from the engineering departments. A request from an engineering 

department to reduce some of the basic science or mathematics may result in areas critical to 

the education of an engineer being dropped.  Equally, a basic science or mathematics 
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department may agree to teach a specific section of the curriculum, and then, with the efflux of 

time, and possibly changes in staff, what is taught drifts away from the original intent.   

It is therefore essential to establish a system that one the one hand allows curricula to evolve, 

and on the other ensures that the quality of engineering education does not suffer because of 

the evolution. In this paper, the South African system is described, which makes a sincere 

attempt to balance the evolution of curricula against the quality of the education. 

2. The establishment of the quality control system 

The basis for South Africa’s educational quality control stared as a workers’ movement in the 

1970’s, which reached a head in the student uprisings of 1976. This led to the National 

Education Policy Initiative (NEPI), which set about developing proposals for the restructuring of 

the formal education system. Drawing on discussions with a wide range of interested parties 

within the democratic alliance, the NEPI reports and framework, finally published in 1992, 

stressed the need for a non-racial unitary system of education and training, which was duly 

established when the present Government came to power in 1994.  

In 1992, there was a meeting between the Department of Manpower and the trade union 

federations, which resulted in a representative Task Team comprising eight working groups 

charged with developing a new national training strategy. Working Group 2 reached agreement 

on a new integrated framework. In 1994, three documents were published: the ANC Policy 

Framework for Education and Training; the Discussion Document on a National Training 

Strategy Initiative; and the CEPD Implementation Plan for Education and Training. These laid 

the foundation for the SA Qualifications Authority Act in 1995. White papers on Education and 

Training and on Reconstruction and Development followed, both of which underscored the need 

for the development and implementation of a National Qua;ifications Framework (NQF). 

Parliament established and Inter-Ministerial Group to draft the NQF Bill which was passed into 

law as the South African Qualifications Authority (SAQA) Act (No. 58 of 1995) on 4 October 

1995. The appointments to the first Authority were made in May 1996. 

SAQA has not been an unqualified success. The first five years were fraught with problems. A 

review was initiated in 2001, which was followed by extensive consultation with all the 

stakeholders in education and training. In late 2007, the Ministers of Education and Labour 

published a joint policy statement on Enhancing the Efficacy and Efficiency of the National 

Qualifications Framework1. This resulted in reorganisation, with the establishment of three 

Quality Councils to deal with General and Further-Education-and-Training, with Higher 

Education and with Trades-and-Occupations.  

SAQA has had some success in the evaluation of foreign qualifications, but in other respects its 

effectiveness is still in doubt.  As a result some of its functions have devolved upon related 

institutions.  In particular, the Engineering Council of South Africa, ECSA, a statutory body 

established to oversee the registration of engineers, has taken on the task of ensuring that 

quality is maintained at all levels of engineering education other than that of engineering-related 

trades. Its procedures are registered with SAQA.  

3. The part played by the Engineering Council 

The Engineering Council of South Africa (ECSA) is a statutory body established in terms of the 

Engineering Profession Act, 2000 (Act No. 46 of 2000). ECSA’s aim is to ensure that South 

African society is confident that the engineering profession is able to carry out the functions 

necessary for the socio-economic growth in the country. It does this by: 
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• Setting and monitoring of standards to International norms; 

• Certifying and ensuring the competence of individuals through registration; 

• Ensuring quality of engineering education through accreditation; 

• Regulating professional conduct; and 

• Nurturing the profession in quantity and quality. 

ECSA registers Candidates or Professionals at four different levels, namely engineer, 

certificated engineeri, technologist or technician. Registration as a candidate is basically the 

same in every case: 

• Holding the appropriate qualification or combination of qualifications accredited by 

ECSA; the appropriate qualification is a Bachelor’s degree in engineering for a candidate 

engineer, a Certificate of Competency for a candidate certificated engineer, a Bachelor’s 

degree in technology for a candidate technologist, and a National Diploma in 

Engineering for a candidate engineering technician; alternatively  

• Holding a qualification recognised by ECSA because it is accredited by a signatory to 

the Washington Accord (in the case of engineers); to the Sydney Accord (in the case of 

technologists); or to the Dublin Accord (in the case of technicians); alternatively 

• Holding an qualification or combination of qualifications evaluated by ECSA as meeting 

its standard; or 

• Undergoing individual assessment approved by ECSA, for those whose experience 

outside any qualifying route might equip them for registration. 

Conversion from Candidate to Professional differs, depending on the level.  For the 

Professional Engineer, the first stage of assessment is an Experience Appraisal, a desktop 

evaluation by peer reviewers to determine whether the application indicates that the 

applicant is competent to the standard. If the documentation passes this hurdle, the second 

step is the Professional Review, an interactive assessment in the form of a short 

presentation by the applicant and an interview by two peer reviewers. If the candidate 

passes both of these, registration is recommended. If the candidate fails the first, he or she 

must resubmit their application after further experience.  If he or she fails the second, they 

are given a further year before another Professional Review, and if they fail that, one last 

Professional Review a year later. 

In the case of certificated engineers, the first stage of assessment is by an expert panel of 

reviewers.  Any who fail this assessment have their application reviewed by a higher panel, 

who may refer the application back to the expert panel, or may recommend to the candidate 

that he or she obtain further experience before reapplying. 

A similar process is followed for engineering technologists, except that in the case of failure 

there is no higher level of review. 

                                                 
i Certificated engineers are a particular South African variant.  They are engineers who hold a Government 

Certificate of Competency in particular branches of engineering, namely Mechanical or Electrical Occupational 

Health and Safety, Mechanical or Electrical Mine Health and Safety, Mine Manager (Coal or Metalliferous) Mine 

Health and Safety, and  Marine Engineer Merchant Shipping (First Class) 

http://www.ecsa.co.za/documents/List_of_AccrUniv_E-20_PE_2011.pdf
http://www.ecsa.co.za/documents/List_of_AccrUniv_E-20_PE_2011.pdf
http://www.ieagreements.org/Washington-Accord/
http://www.ieagreements.org/Washington-Accord/
http://www.ecsa.co.za/index.asp?x=qualevaluation
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In the case of engineering technicians, the application is referred to one of two expert 

panels. If the panel considering the application is unanimous, then registration is confirmed; 

but if one panel is not unanimous, then the application is referred to the other panel (without 

their knowledge of its prior consideration by the first panel) and if the second panel is also 

not unanimous, then the application is rejected and the candidate asked to reapply later. 

Most applications are made in terms of qualifications recognised by ECSA, It is therefore a 

prime ECSA function to accredit those qualifications.  We will therefore devote some time to 

the consideration of the accreditation process. 

The Engineering Profession Act, No 46 of 2000 empowers ECSA to conduct accreditation 

visits to evaluate educational programmes, and determines the maximum interval between 

such visits. ECSA may grant accreditation, with or without conditions attached, may 

withdraw accreditation or refuse accreditation. Only programmes are accredited, not 

Faculties, Departments or Schools. 

Accreditation is designed to: 

 Determine whether graduates meet the requirements for registration as Candidates 

 Determine whether the programme meets the educational requirement for registration as 

a Professional  

 Establish whether the graduates of a programme are ready to enter engineering 

employment and are equipped to continue learning throughout their careers;                        

 Ensure the comparability of the programmes in terms of international agreements to 

which ECSA is a signatory; 

 Assure the public of the quality of the programme; 

 Encourage improvement and innovation in engineering education in response to national 

and global needs. 

The process of accreditation follows common principles of all programmes at all levels. There 

are five criteria that must be met 2: 

1. Credits, Knowledge Profile and Coherent Design, such that, inter alia, there is: 

a. The requisite number of credits 

b. A “knowledge profile” according to the appropriate standard 

c. A coherent core matching the purpose of the specific programme, and 

d. Sufficient specialist study according to the appropriate standard 

2. Assessment of the Outcomes at the Exit Level, such that, inter alia: 

a. All graduates satisfy the Exit Level Outcomes defined in the standard 

b. All assessment criteria and processes are documented to demonstrate that the 

outcomes have indeed been met 

3. Quality of Teaching and Learning, as evidenced by, inter alia; 

a. The content, learning objectives, expected outcomes and assessment processes 

are properly documented for every module in the programme 
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b. The teaching strategy and methodology is designed to achieve the expected 

outcomes for students who meet the admission criteria 

c. The learning process encourages independent learning abilities, and provides a 

mix of methods to encourage active participation 

d. Progress is monitored and,  

e. Exit level assessment is subject to external moderation.  

4. Resourcing and Sustainability of the Programme, as evidenced by, inter alia: 

a. The level of selection of students being commensurate with the programme’s 

academic requirements.  

b. The number of students admitted, taking into account the capacity of the 

programme to offer good quality education and to meet professional 

requirements.  

c. The number of academic and support staff is sufficient for the programme. 

d. The academic staff responsible for the programme are suitably qualified, have 

sufficient relevant experience and teaching and assessment competence, and  

e. Budgetary allocations for the programme are adequate and are effectively 

utilised. 

5. Any Previously Identified Deficiencies and Concerns, Capacity for Improvement 

and Programme Review have been addressed 

 

Each of these criteria are evaluated slightly differently at the different levels of qualification.  

As an example, the requisite number of credits for a bachelor’s degree in engineering is 

defined as given in Table 1: 

Table 1: Minimum curriculum content by knowledge area for Bachelor (Engineering) degree 

Knowledge area  Minimum Credits 

Mathematical Sciences 56 

Natural Sciences 56 

Engineering Sciences 180 

Design and Synthesis 72 

Complementary studies  56 

Subtotal 420 

Discretionary ≥140 

Total  ≥560 

 

There is a central core of knowledge without which it is difficult to reach the professional 

standard of engineering.  Even within, there is a degree of flexibility, with about 15% of the 

credit being given for “complementary studies”.   However, at least 25% of the credits are 

absolutely discretionary, and it is this discretionary allowance that permits teachers to 

introduce innovation into the course.  They may not choose to do so, of course, and may 

merely use the 25% to reinforce the basic science in the non-discretionary part of the 

credits, but most take advantage of the opportunity to introduce innovative material. The 

range that these options can cover is huge, and reflects the interests of the teacher to a high 

degree.  In one case a group of chemical engineers was studying Shakespeare, the 
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justification being that they would almost certainly find themselves working in a team, and 

they had to learn that the dynamics of the team might not concur with the interests of the 

individual – consider the behaviour of Iago in Othello! 

A very similar pattern is evident in the structuring of courses at all levels in engineering.  

Table 2, for instance, gives the credit structure for the Bachelor of Technology degree. In 

this case practical skills count for more than they do at the B.Eng level, so there is 

proportionately more discretionary time, much of which must go to skills development. And 

again, there is stress on the fact that these are the minimum credits, and the educational 

institutions have learned that it pays to have a cushion of extra credits, because some of the 

claimed credits may not be granted during the course of accreditation. 

 

Table 2. Minimum curriculum content by knowledge area for B Tech degree 

 

Knowledge area  Minimum Credits 

Mathematics 40 

Basic Sciences 20 

Engineering Sciences 120 

Design and Synthesis 50 

Computing and IT 40 

Complementary studies 20  

Subtotal                   290 

Discretionary ≥190 

Total ≥480 

 

4. The accreditation process 

Accreditation means the formal recognition by ECSA, through a quality assurance 

procedure, that an education programme meets the accreditation criteria laid down for that  

programme.3 An accredited programme is judged to satisfy the prescribed criteria and is 

able to continue to produce graduates who meet the outcomes criteria for up to five years. 

Should a programme not satisfy all the criteria but provide evidence of the commitment and 

the capacity to achieve full compliance within a stated time, the programme may be 

accredited for a period not exceeding three years.  

The Engineering Professions Act makes the accreditation of engineering programmes 

mandatory. However, educational Institutions are accorded a great deal of flexibility to 

construct programmes satisfying the prescribed standards; to develop teaching and learning 

processes to achieve the required quality; and to deploy adequate resources to meet these 

goals. 

Accreditation is only granted once a site visit has taken place. The provider of the 

programme must provide evidence that the accreditation criteria are being satisfied. This 

means that all the required documentation must be completed, and all specified material 

must be made available during the visit, This is in fact quite an onerous task, as the volume 

of material reviewed during accreditation is extensive. 

The team for the site visit is chosen to be reasonably representative of employers of 

engineers with a minority of educators, and is six to eight strong.  The team will spend two 

days on site, not only reviewing the documentation but also interviewing staff and students.   

At the conclusion of the visit, a report is prepared which may either: 
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1. Recommend accreditation 

2. Identify a deficiency, which is typically a condition or combination of factors in a 

programme that are not in conformance with accreditation criteria and that prevent 

full-term accreditation being granted. Deficiencies must be remedied and 

compliance must be verified before accreditation can be granted. 

3.  Note a matter for concern which an accreditation team believes adversely affects 

the quality of the programme but which does not preclude granting of accreditation. 

Concerns must be satisfactorily resolved by the next regular or interim visit. If not 

resolved, they may constitute a deficiency. 

4. Comment to the academic unit impressions of the team, commendations or 

constructive criticism on negative factors which are not classified as deficiencies or 

concerns.  

5. Conclusions 

It is not a simple task to ensure that educational standards in engineering are maintained 

while also evolving curricula to reflect developments in the world at large.  Clearly, educators 

must be given the freedom to adapt and to innovate. But equally, the employers and fellow 

engineers need to be assured that the candidate that they have welcomed into their team 

knows a good deal more than the maths and science with which he or she left school.  

The system of accreditation that has evolved in South Africa has proved both flexible and 

robust.  In one school of engineering, for instance, there are courses in electrical 

engineering, electronic engineering, computer engineering, mechanical engineering, 

mechatronics and electromechanical engineering. With a total of about 150 graduates per 

year in all courses, that is indeed flexibility within a single institution. 

It has been possible to maintain the quality of the output in spite of very variable quality at 

the input side.  The South African school system is very lop-sided, with a few educational 

gems among a lot of educational dross.  Against global benchmarks, our schools have 

performed on average appallingly. Comparatively few students have managed to advance to 

tertiary education.  There, dedicated teachers and a system for ensuring quality such as has 

been described here has ensured that the output of the tertiary level remains globally 

competitive. Now the task is to boost the numbers, as development must suffer when there 

are too few trained in engineering to cope with the developmental demands. 
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