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The national flag enjoys high esteem, but when it comes to that which binds, namely language, we lag, 
trapped in the legacy of ‘separate development’ that used language and tribe as a means for division. 

The Constitution, in ‘recognizing’ eleven official languages (should this perhaps be twelve?), both 
validates identity, and continues the division.  Post 1994 administrations have done little to close the 
language gap. In many respects we are a state without a nation, and walk past one another.

INTRODUCTION
A N D B AC KG R O U N D

Nurturing, attracting and retaining talent reside at the heart of any capable, developmental 
state. The 2011 Diagnostic Report of the National Planning Commission, and the National 
Development Plan refers. It behooves to:

      Maintain the social contract: protect individuals and all assets, including schools

 Terminate cadre deployment

      Ensure meritocratic appointment to the public service by means of a state examination

      Invoke transparency in the procurement process

      Professionalize teaching as an admired and essential service

      Build respect to the rule of law and accountability

All effort should be given to building social 
cohesion.
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It is the task of the Human Resource Development Council (HRDC) to build the talent that will enable 
and sustain a capable state and the transition from a resource-driven to a knowledge economy.  The 
HDR Council is tasked with increasing productivity and facilitating the development of human resources 
needed to substantively improve national economic growth and development, and successfully 
transform South Africa into a knowledge economy.

Social disadvantage and exclusion, that manifest in poverty and inadequate 

education, will plague us for years to come. 

Accordingly, we must

      Ensure that all are able to communicate in an indigenous African language plus English or Afrikaans 

      Eradicate written literacy 

      Build a wide social safety net, including a basic income grant, support for those injured by the 
      pandemic, a just transition fossil fuel transition, participation in, and mitigation of the 4th Industrial 
      Revolution

      

Reproduced with permission of the artist
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The Department of Basic Education (2014) initiated a review of the National Strategy 
to improve Science, Mathematics and Technology (Department of Education, 2000). 
The Review found that:

For its part, the HRDC National Integrated Human Resource Development (NIHRD) 
Plan (2014-2018) duly set out its strategic objectives as:

 Strengthening basic education and foundation programmes in Science, technology, 
engineering, mathematics, languages and life orientation/skills;

Expanding access to quality post-schooling education and training;
Improving research and technological innovation outcomes;
Producing appropriately skilled people for the economy;
Advancing the formation of the developmental/capable state.

      Human and financial resources provided to achieve the objectives are inadequate 

      It is therefore urgent to prioritise the large number of objectives and to develop plans that can 
      be implemented substantially and successfully.

      The first and most critical priority to address is to do with teachers and teaching related issues.
      The Review also made recommendations regarding the Dinaledi Programme, that had become
      the key initiative arising from the National Strategy of 2000.

The National Education Collaboration Trust (NECT), in support of the HRDC Summit and as the leader 
of Human Resource Development Council (HRDC) Task Team 1, has requested a set of reflective papers 
(think pieces) on programmatic areas deemed key to the skills development path. 

These are to cover Early Childhood Development; Reading improvement; STEM; Pathways (3 stream 
curriculum, Focus Schools); and Competencies for a changing world. The think pieces are to present 
the state of affairs in the programmatic areas, identify gaps in policy and practice levels, and make 
recommendations for strategic steps that the various players should take.
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Compared with commodity-exporting peers, South Africa has performed poorly, in that the composition 
of her exports has remained largely unchanged, bar that of automotive exports. A strong path dependence 
is evident. 

Economic inclusion has seen limited gains through the exclusion of the previously entitled, and this more 
through substitution than expansion and innovative entrepreneurship. Weak industrial performance has 
been compensated by expansion of the public sector, that has doubled in size. South Africa’s rank on the 
World Economic Forum Global Competitiveness Index (GCI) fell from 45th in 2006 to 67th in 2018 (WEF, 
2019).

Regarding social development, the Human Development Index (HDI) 
fell from 0.65 to 0.62 over 1995 to 2005, due to the collapse in life 
expectancy from AIDS-mortality. 
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Gains in school participation (orange dashed line) have been cancelled by decreased life expectancy. At 
the aggregate level, mean years of schooling have increased, having saturated at 10.2 years. 

Net primary enrolment is now close to 100%, with Grade 1 enrolments steady at around 1 million over the 
last two decades.  Those writing the National Senior Certificate show a small variation around the 530 000 
level, indicating that progression through the school system has remained static.  Illiteracy of those aged 
15 years and above has settled at around 5%.

On the positive side, a system of social grants has been deployed, and those living in absolute poverty 
have declined. But childhood stunting and high levels of foetal alcohol syndrome persist, and obesity and 
other non-communicable diseases are increasing. 

Unemployment has risen toward 30%, with youth unemployment at 50%. The Gini coefficient remains 
around 0.65, placing South Africa and its periphery among the most unequal societies in the world. It is 
perhaps cold comfort to note that South Africa hosts the world’s largest Anti-retroviral and tuberculosis 
treatment programmes, alongside world-class research on infectious disease, immunology, and public 
and environmental health. 

Apartheid, cynically known as ‘separate development’ was a variation on the theme of ‘divide 
and rule.’ This rested on race classification and forced removals, against the backdrop of the 
chieftaincies and tribal reserves that were designated a century earlier. 

The democratic government set out to remove restrictions on place of abode, remuneration 
and movement. An unintended consequence was increased migration from the rural areas 
to the uncertain prospects of peri-urban life.  Huge informal settlements sprang up on the 
veld; some provinces saw reduced demand for schooling; others struggled to keep pace 
with the flow of new entrants.

However, the 2016 WHO Joint External Evaluation of health security preparedness revealed important 
systemic weaknesses.    
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However, the proportion of pupils who reached the stage of reading with meaning was barely 40%, whilst 
but 61% of grade 6 pupils exhibited basic numeracy. Female pupils performed slightly higher than males; 
likewise, urban-rural and high-low income differentials. Teacher scores were some 200 points higher, 
with 98% of teachers functioning at reading levels 7 and 8. By contrast, only 65% of teachers showed 
competence in mathematics at levels 7 and 8. 

The most recent TIMMS survey was that for 2015, and surveyed a set of 36 countries, 33 at grade 8 and 3 
at grade 9 level (South Africa, Norway and Botswana). The set is dominated by the OECD members states 
and countries of the European Union. South Africa was ranked 35th for mathematics and 36th for science, 
retaining its low rank in the earlier TIMSS series of 1999, 2003, and 2011.

Table 1: SACMEQ III and IV

It must be noted that there is some correlation between GDP/capita and 
country TIMMS performance. High income correlates with high performance.
It should be noted that South Africa’s absolute scores have risen significantly, 
by 87 points in mathematics and 90 for science. There was a 24% rise in pupils 
scoring above 400 points. 

Regarding the National Senior Certificate, from 2008 onward it became a requirement that all candidates 
wrote Mathematical Literacy or Mathematics. This amounted to a system shock, in that all pupils were to 
be taught these subjects; up to 2006 the uptake into Mathematics higher and standard grades was around 
60% of NSC entrants. 

The system shock was obvious: were sufficient teachers with the necessary pedagogic subject knowledge 
available to face the new classes?  Table 2 provides information on entry for, and performance on the 
National Senior Certificate.

2.2.2 NATIONAL SENIOR CERTIFICATE
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Ranked according to the number of citations received, the works of Spaull (2013), Spaull and Kotze (2015), and 
Planas (2014), stand out. Fleich (2016), Planas (2018) and Phakeng (2013) are also cited more than 9 times. Spaull 
and co-workers provide a careful analysis of disadvantage in mathematics in the foundation phase, arguing that this 
disadvantage persists through to higher levels.  

Fleich considered system-wide aspects; Planas and Phakeng investigate language and concept formation in the 
foundation years. This study finds a gap in the consideration of language in the senior phase of education. On the 
other hand, cognition and concept formation has long been a focus area as for example the work of Rollnick, Adler 
and others.

These replaced the previous Mathematics Higher and Standard grade options. However, 
performance in Mathematical Literacy has not met expectations. It is reasonable to inquire 
as to what might account for this? 

The ANC Policy Framework for Education and Training of 1994 declared that … appropriate varieties 
of science and mathematics will be integrated into all levels of the national curriculum. This would be 
achieved by offering core modules and ‘additional science and mathematics courses … as options for 
students wishing to specialise in science and mathematics.  

In  the event, science was not made a compulsory subject beyond Grade 9, and as noted earlier, 
‘mathematics’ only became compulsory from 2006 onward, with the introduction of the two new offerings, 
Mathematical Literacy and Mathematics.

What is missing from the body of research is consideration of the curriculum as a whole, meaning delivery 
in the classroom. The most obvious problem is the supply and appropriate deployment of teachers with 
mathematics pedagogic competence, and the necessary communication skills. 

The typical Mathematical Literacy (ML) classroom involves a dialogue in English or Afrikaans, involving 
teachers and learners for whom in most cases neither language is their mother tongue. The communication 
problem is exacerbated by an apparent rise in cognitive demand, as the results in Table 6 suggest. The 
proportion of candidates attaining a score greater than 80% declined markedly over the period of 
observation.

3.2 A LANGUAGE BARRIER
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The ML teacher is further expected to master the 107-page Curriculum Assessment Policy 
Statement (CAPS); by contrast, the Mathematics CAPS is but 62 pages long. For the ML 
examinees, a similar imbalance. ML paper 1 comprises 14 pages plus annexures, and entails 
the decipherment of some 1800 words. In contrast, Mathematics paper 1 is 9 pages long, with 
950 words. 

Mathematical Literacy is language rich; pupils must puzzle out lines of text to determine what the actual 
question entails. All very politically correct, but so often obscure. Pity the teacher, pity the pupil. ML tests 
communication skills, and then logical skills. 

It tests the communication skills of the teacher, and the pupil, and of course the examiner and marker. A 
teacher who battles to communicate in general will be unable to teach ML and understand the difficulties 
that their learners experience. Mathematics largely strips away language to get at the logical essence. ML 
adds language and obscures the problem at hand.  So, an ML examiner might set the question Thumi is a 
crop farmer. She is inspecting her fields one day and sees six crows sitting on the barbed wire fence that 
surrounds the 1-hectare field.

Moreover, comparison between the two subjects suggests that the cognitive demand of ML could now 
be higher than that expected of candidates in Mathematics, in that 3,3% of these score >80% compared 
with 2,4% of the ML candidates.

Table 6: Performance in NSC subjects 
Source: Amalusi (private communication)
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Anticipation sets out to provide a glimpse of possible futures, and to use this insight better to understand 
the present. This is a somewhat different approach to forecasting, an example of which is the 1999 
expectation of US futurist Ray Kurzweil that by 2019, avatars would have replaced flesh and blood teachers. 

Not so. Kurzweil was far out of the box. Yet, in contrast is the Bill Gates remark of 1995 that ‘People often 
overestimate what will happen in the next two years and underestimate what will happen in ten. I’m 
guilty of this myself.’ But, thanks to Moore’s Law, the roadmap of the ICT revolution has shown remarkably 
forecast accuracy regarding computing power and the associated possibilities.

ICTs provide the illusion of personal empowerment to the connected, who can access information, 
anywhere, anytime.  They promote the ‘gig’ economy of individuals, who like lone consultants, are 
employed to fill a short-term gap. 

In opposition to this ‘freedom’ is the surveillance state, now further advanced by the COVID-19 pandemic 
and the need for track and trace. Education systems, with their origins in the 1st and 2nd industrial 
revolutions, have been slow to change. The mode of education production, of cultural reproduction as 
‘teacher-in-classroom’ based remains dominant. Education systems, designed to free up parents to ‘go to 
work’ may become redundant.  

3.4 ANTICIPATING THE FUTURE

In fact, Kurzweil’s predictions on the advent of artificial intelligence were 
conservative.  Artificial intelligence, data analytics and surveillance are here. 
We are living the Fourth Industrial Revolution.

Historically, pandemics have forced humans to break 
with the past and imagine their world anew. This one is 
no different. It is a portal, a gateway between one world 
and the next.  Arundhati Roy, Financial Times, 3 April 

2020
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3.5.4  THREATS

      
     Weak or unwilling state intervention

      Violence

     Social exclusion

      Economic exclusion

       Unsustainable public wage bill

       Nativism

      Obstruction by interest groups

      

     	
      

Fundamentally, SME capability can only be built in the context of a capable state. The two attributes march 
together. That being noted, two major recommendations are tendered.

Learners fail at mathematics (and science) since they struggle with the medium of instruction, and many 
of their teachers hardly fare better.  

Whence the solution? Not apparently from the research community, and not from the teacher unions. 
Neither has offered a solution.  It falls to the Department of Basic Education (DBE), working with the 
Department of Arts and Culture, and Communications, to recognize this reality. A radical change to 
language teaching is recommended.

4.0 

4.1 

RECOMMENDATIONS 

ADDRESS THE PROBLEM OF THE MEDIUM OF INSTRUCTION. 
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English (or Afrikaans!) should be offered as a foreign language of communication anchored 
in social, scientific and cultural realities. Tuition will require re-training of teachers and the 
development of new instructional materials. This may be achieved face-to-face, through radio, 
TV and social media. Such an intervention would call for united action of all concerned, especially 
the unions, and needs to commence at grade 4 at the latest. 

Reimagine ‘schooling,’ technical and vocational, and higher education, in the light of expected changes 
in social organization, the nature of work, and the ‘with COVID-19’ scenario.  A review of mathematics 
offerings is needed, with careful appraisal of calls for early streaming. Teachers and instructors are essential 
to this effort. 

Work with all parties to build a capable education workforce. This implies a new social compact 
between government, organized labour and civil society. Adversarial relationships do not benefit 
the community at large.

All teacher educators should be professionally qualified for competence, and demonstrate recent 
relevant experience in the setting for which they teach. So, for example, a mathematics teacher 
educator giving pre-service instruction to secondary level teachers must have recent experience 
teaching mathematics at that very level. 

Teachers should be deployed according to their pedagogic content knowledge.  Teachers who 
teach a senior level mathematics or science class must have attained a pass in the subject at first 
year university level.  

Disseminate free wi-fi to all schools, colleges, universities and municipal offices 

Accordingly

4.2 RE-IMAGINE AND CONSTRUCT STEM AS AN ESSENTIAL

RESOURCE 

4.1.1 

4.1.2 

4.2.1 

4.2.2 

4.2.3 
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Experiment with new learning models for STEM. This may include problem and project-based 
learning, group learning, and online methods.  

Review the Dinaledi Schools project as the means for building and sharing excellence in SME, and 
as knowledge transfer agents for SME in-service education and training. In particular, determine the 
appropriate level of resources needed for success, and ensure that commitment to this is provided 
from Treasury, and organized labour.

Build public-private partnerships to support SME, at all levels, and in all communities

Coding should be introduced as early as possible.  This is a more credible investment than the 
attempt to deploy robotic technologies.

Raise the goal posts – consider increasing the pass level to 50% in all NSC subjects. 

In order to ensure system learning, require formative and impact evaluation as a component of all 
large-scale education projects

4.2.4 

4.2.6 

4.2.8 

4.2.5 

4.2.7 

4.2.9 
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Dinaledi. Washington, World Bank.

Cosser M, Kraak A and Winnaar L 2011. Further Education and Training (FET) colleges at a Glance in 
2010. FET Colleges Audit May - July 2010. Pretoria, HSRC Department of Education 2014. 
Investigation into the Implementation of Maths, Science and Technology. Pretoria, Department of 
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