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Untangling maths and science education  

STEM education and maths reform          #STEMreformSA  

  

Mathematics, science and technology are seen as critical problem areas for education in South 

Africa. More than any other subjects, there is scrutiny around maths and science. These are seen as 

significantly impacting on the National System of Innovation (NSI). The NSI is positioned as affecting 

the economy and the country’s ability to attain the National Development Plan’s (NDP) goals of 

eliminating poverty and reducing inequality by 2030.   

  

The National Science and Technology Forum (NSTF) held an NSTF 

Discussion Forum on science, technology, engineering and maths 

(STEM) education, followed by a symposium on maths reform. 

These ran from 6-8 August 2018 in Gauteng. The events were 

done in partnership with the NSTF proSET sector, as well as NSTF 

member, Ukuqonda Institute. (proSET is a sector of the NSTF for 

professional bodies and learned societies in science, engineering 

and technology – SET – and SET education.)  

  

Unpacking the complicated and entangled issue of STEM 

education takes time. There is a larger context – including a 

historical and policy perspective – that needs to be understood if 

we are to debate and move forward.   

  

SA’s standing for maths and science  

The 2015 Trends in International Mathematics and Science Study (TIMSS) was released in November 

2016. The results showed that South African learners are getting better at maths and science. 

However, South Africa is still one of the lowest scoring countries. (Four African countries were 

included in the assessment: South Africa, Botswana, Egypt and Morocco.)   

  

The NSTF provides neutral collaborative 
platforms where issues and sectors meet   
• One of the National Science and 

Technology Forum (NSTF) functions is 
to hold discussion forums, bringing the 
private and public sector together to 
address important issues and engage 
with government policy.   

• Feedback from these discussion forums 
is given to stakeholders.    

• Recommendations are put forward to 

government as part of the SET 

community’s lobbying efforts.  
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TIMMS compares standardised maths and science test results – 

South Africa has participated since 1995. For the 2015 TIMMS 

report, South Africa scores are at the bottom:  

• There were 39 countries participating in Grade 9. For maths, 

South Africa is in the second last position. South Africa is last 

in Grade 9 science.  

• There were 48 countries participating for Grade 5 maths. 

South African Grade 5 learners were tested for the first time 

and were placed second last – with Morocco and Saudi 

Arabia.  

  

Debate about the improvement    

Looking at the TIMMS scores in isolation, South Africa shows significant improvement in both 

science and mathematics. However, it has been noted that the improvement is relative to the 

number of people writing the exams ie there are fewer learners writing the exams.   

  

Other assessments for greater context  

According to Africacheck: “Another assessment, the Southern and Eastern Africa Consortium for 

Monitoring Educational Quality (SACMEQ), placed South African grade six students 8th out of 15 

southern and eastern Africa countries for their average student mathematics score in 2005-2010.”   

  

The 2016 South African Science, Technology and Innovation (STI) indicators report is based on the 

analysis of the NSI performance between 1996 and 2016. The report was released by the National 

Advisory Council on Innovation (NACI), an entity of the Department of Science and Technology (DST). 

It notes that the percentage of learners passing maths and science (with at least 50%) remains low.  

  

Concerns around maths and science education  

At the NSTF Discussion Forum, Prof John Bradley said that there is a disappointing throughput of 

students right through the system. (While focusing primarily on science, he noted that his comments 

equally apply to maths.) Prof Bradley is from the Division of Science Education, School of Education, 

University of the Witwatersrand.  

  

While there is a pathway showing opportunities, students are warned off science. This could be a 

result of teachers – Prof Bradley doesn’t believe that South Africa, in general, creates good physical 

science teachers. The initial teacher education is mainly via a Bachelor of Education degree, which 

has lower entry requirements than other professional degrees. Consequently, new graduates 

specialising in physical science have modest subject knowledge.   

  

For him the message is clear, all other problems are secondary to the problem of teacher quality and 

quantity. Mediocre new teachers will not improve pass rates or participation rates. However, a good 

quality teacher can do a good job with a bad curriculum.   

  

Understanding the policy environment  

From early on in South Africa’s democracy, there has been an emphasis on maths and science. In  

2001, the national strategy for Mathematics, Science and Technology (MST) Education in GET and 

FET incorporated dedicated maths and science schools (Dinaledi Schools). (GET stands for ‘general 

education and training’. FET stands for ‘further education and training’.)  

  

About TIMMS  
Trends in International Mathematics and 
Science Study (TIMSS) “is part of a long 
history of international assessments in 
mathematics and science conducted by IEA 
– the International Association for the 
Evaluation of Educational Achievement. IEA 
is an independent international cooperative 
of national research institutions and 
government agencies that has been 
conducting studies of cross-national 
achievement since 1959.”  
(https://timssandpirls.bc.edu/timss2015/)  
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The MST Implementation Plan (2005-2009) has four pillars: improving participation and performance 

of girl learners, support for teaching and learning, teacher development, and providing resources. In 

her presentation on the policy environment, Ms Elspeth Mmatladi Khembo explained that 

integrating technology was also a guiding principle.   

  

Ms Khembo is the Project Manager: MST Conditional Grant, Department of Basic Education (DBE). 

She provided a background to the Revised National Strategy for MST Education in GET and FET. She 

also noted that technology education still hasn’t been promoted effectively and there is a need for 

change in the Dinaledi Schools strategy.  

  

The NDP goals are seen as key, including increasing the number of students eligible to study maths 

and science at university by 2030. The aim is to have 450,000 eligible learners, as well as increasing 

access to maths and physical sciences in underprivileged and rural schools.   

  

This aligns with the Human Resource Development Strategy 2030. Dr Dudu Mkhize is a Human 

Resource Development Council (HRDC) member. The HRDC, chaired by the Deputy President, guides 

the human resource development agenda such as consensus building and identifying skills blockages 

and solutions. Dr Mkhize confirmed that all developmental initiatives in education should be 

underpinned by the NDP.  

  

Other NDP schooling aims include:  

• The acceptable level of performance be 50% in maths and science and above in 80% of schools 

by 2030  

• The number of people embarking on careers in science and technology should be at least three 

times the current level  

  

CAPS and the MST Integrated Framework  

It was in 2012 that South Africa moved from the troubled Outcomes Based Education (OBE) to 

Curriculum and Assessment Policy Statement (CAPS). The latter is the name for the South African 

curriculum and has had its own challenges.  

  

In 2013 the MST Ministerial Task Team Report looked at the implementation of the 2001 National  

MST Strategy. The key recommendation was the need for coordination. The MST Integrated 

Framework came out in 2014, produced by the DST, DBE, and the Department of Higher Education 

and Training (DHET).  

  

Revising the MST Education Strategy  

The DBE is revising the MST Education Strategy for 2019-2030. 

Available figures on performance show that the provinces 

perform at different levels, thus individual strategies are 

needed. It also means that a national average doesn’t 

necessarily give a clear view of what is happening.   

  

This reviewed strategy places the classroom at the centre, 

including having competent teachers. Ms Khembo sees 

curriculum review as one of the most important issues, as well 

as the need for science educators to work together as well as 

the maths educators do.  

Provinces control implementation While 

education policy is driven at the national 

government level, implementation rests 

entirely with the provinces. Each province 

handles its own issues and defines specific 

provincial needs. Ms Khembo positioned 

the current system as having nine 

‘countries’ in one. So, for example, one 

province can decide to focus on building 

toilets while use funding to provide teacher 

support.     

http://www.nstf.org.za/wp-content/uploads/2018/07/2-AUGUST-NSTF-STEM-EDUCATION-FORUM.MsKhembopptx.pdf
http://www.nstf.org.za/wp-content/uploads/2018/07/2-AUGUST-NSTF-STEM-EDUCATION-FORUM.MsKhembopptx.pdf
http://www.nstf.org.za/wp-content/uploads/2018/07/Dudu-Mkhize-Presentation-at-the-NSTF-Discussion-forum.pdf
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MST directorates/institutes at national and provincial levels  

To assist with provincial implementation targets (such as higher participation rates in maths and 

physical science), establishing MST directorates/institutes at national and provincial levels is seen as 

key. They aim to provide effective coordination, support, monitoring and alignment with MST 

education strategic activities. According to Ms Khembo, most provinces have established these 

institutes. Dr Mampone Seopa from the Limpopo Department of Education presented on the success 

of the Limpopo MST directorate.   

  

Speakers can be contacted through the spokesperson, Ms Jansie Niehaus [Link to email:  

enquiries@nstf.co.za]. Video clips with the full presentations can be found on the NSTF website.  

  

Primary maths education – reform of the curriculum  

Following the NSTF Discussion Forum, there was a two-day symposium for maths specialists from 7-8 August 2018 in 
partnership NSTF member, Ukuqonda Institute. The theme was ‘Challenges of and opportunities for reform in numeracy 
and early algebra education’. Speakers included Paul Cobb (USA) and Koeno Gravemeijer (Netherlands).  
Following are some of the points raised:  
• There is a need for alignment and coherency in policy, teaching, learning and assessments. For example, 

assessments at lower grades are not aligned to CAPS. There is also a need for a shared maths philosophy and a 

common language.  
• There is a need to promote problem solving and concept understanding where learners make sense of maths rather 

than procedural learning. Maths also needs to be meaningful and placed in real-world contexts.   
• There should be other ways of organising the curriculum beyond content. This should include connections and 

sense-making across the curriculum.  
• While there is an urgent need for teacher support, programmes and interventions for teacher development and 

support are created without consulting teachers. This often results in negative outcomes. Furthermore, with reform 

teachers need to experience the kind of teaching that is envisaged.  
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