


The A-Team
Project launched in September 2010, 
designed as an outcome of a 
programme of research and 
development on teacher learning, 
which was funded by the NRF for 
four years. 



Challenges in science education

Inadequate PCK
NCS and CAPS include latest developments, e.g. biotechnology in Life 

Sciences
Indigenous knowledge: How to include IK, and honouring the nature of science



Is there a clash between western science and 
traditional healing?



Unfortunately we only read of negative 
aspects, not the positive.



Toxicity

A myth that herbal medicines are harmless because 
they are “natural”
Mortality estimated at 10,000 – 20,000 per annum 
(GAIA, 2001)



Callilepis laureola (Impila)
Traditional remedy used by the Zulu (mainly KZN)
Responsible for 1500 deaths per annum in KZN
Used for stomach problems, tape worm infestations, and 

impotence
Administered orally or as an enema



Traditional healing

There are good practices, and proven successes.
There are also severe problems, e.g. poisoning and death of patients.
Legislation and watchdog bodies are established- e.g. the National 

Centre for African Medicines; role of the Medicines Control Council



Many traditional healers DO Many traditional healers DO 
follow the scientific method:follow the scientific method:

• Observation
• Hypothesis
• Prediction
• Method
• Results
• Conclusion



Case study: Sutherlandia frutescens, the 
‘cancer bush’: used for decades by Zulu and 
KhoiSan traditional healers.



Sutherlandia frutescens

Recent (‘western’) research has shown that the shrub contains an 
amino acid which fights depression, pinitol, which helps patients to 
gain weight, and canavanine, which is successful in treating 
retroviruses. It is used to treat AIDS patients today. Although it does 
not cure AIDS, it definitely helps people with AIDS to enjoy better 
quality of life. 



Odara Hoppers

• Are we guilty of “knowledge apartheid”?



Role of traditional healing in South Africa

Traditional healers have an unmistakable and crucial role to play in 
building the health system in South Africa and strengthening and 
supporting the national response to HIV/AIDS. South Africa has 
about 23,000 ‘western’ medical doctors, and over 300,000 traditional 
healers. Eighty percent of the population patronizes the latter 
(Ardell, 2004). 



Ethnobotany in South Africa

We have a rich plant biodiversity of 24,000 indigenous 
plants in South Africa.

The African Traditional Medicine market in South Africa is 
estimated at R2.5 million (WHO)

On the table: A Traditional Healers Bill
The Bioprospecting Programme is in the process of 

screening mosdt of SA’s 24,000 plants for biologically 
active constituents.



South African Medical Research Council

South African Traditional Medicines Research Unit
http://www.mrc.ac.za/traditionalmedicines



But why include IK?

ROSE study: The Relevance of Science 
Education

Constructivism



The following steps could be dealt with in the classroom setting:
1. How do researchers (including in our context, traditional healers) formulate 

hypotheses based on observations?
2. How do they plan an experimental design?
3. How do they identify and collect the plant? 
4. How is pharmacological testing done, and alkaloids extracted? In the Life 

Sciences classroom a simple chromotagraphical technique could be followed, 
using a science-on-a-shoestring approach.  

5. How do bioassay procedures enable scientists to assess the chemical activity 
of the plant extract(s)?

6. How are clinical trials planned? 
7. How are drug applications and patents handled?



Preparing leaves of Sutherlandia frutescens for chromatography 



Preparing leaves of Sutherlandia frutescens for chromatography 







Simple chromatography



Testing anti-microbial activity



Key principles for the improvement of existing science teachers

In the CDE Report (September 2011) Bernstein identifies 7 key principles 
for the improvement of existing science teachers (p. 22 – 23):

1. The piecemeal, workshop-type development programmes are not 
effective

2. Instructional interventions over longer periods of time are most 
effective

3. Actual school and classroom data are important sources for 
teacher learning

4. Teachers learn best through interactions with other teachers and 
with experts acting as ‘critical friends’

5. High-quality professional development should immerse 
participants in inquiry and experimentation

6. There should be a focus on both subject-matter knowledge and 
pedagogical content knowledge

7. Reform strategies must be linked to other aspects of 
school change, such as whole-school development and curriculum 
change.



Overview

• 40 Physical-, Life- and Natural Sciences & Technology teachers
• A 5-year longitudinal and systemic programme for teacher 

development
• Developing teachers’ PCK
• Principals/ HOD’s also involved
• A few “keystone species”, e.g. teachers from the Oprah Winfrey 

leadership Academy for Girls
• Mostly teachers from under-resourced schools, who need to develop 

their PCK.



The Professional Development Programme

PCK development

Workshops

On-Line reflections

Laboratory research



1. Critical (on-line) reflection
• Teachers reflect weekly on their own classroom practice 

and professional growth. These reflections are sent (on 
edu-link, a UJ blackboard platform) to George and Joel 
Dawson in the USA, who met with the teachers during 
the September 2010 workshop.



Workshops

Weeklong short learning programmes conducted twice 
annually (during school holidays), and teachers also 
meet one Saturday a month. During these sessions, 
problems with  content in the curriculum are discussed, 
and the focus is on teachers’ pedagogical content 
knowledge development.



Heia Retreat, November 2011



The Nature of Science, and lab research

Teachers to spend 60 hours in a functional science 
laboratory, where they are working with a research-
active scientist. This intervention  will hopefully assist 
teachers in developing a better understanding of the 
‘nature of science’ . We argue that this experience, 
where teachers will become research partners, will give 
them a better understanding of the “messiness” of 
science, and the nature of “cutting edge” research.  By 
actually doing authentic science, this activity will afford 
the teachers the opportunity to bring “real science” into 
the class via authentic inquiries.



Research in the African Centre for DNA Barcoding



School visits & addressing individual needs



Building a Community of Practice



Community of Practice



SUCCESS STORIES

Learning from other teachers- AJ’s “skeleton” project, now tried and 
tested in 4 other A-Team schools



Sumaya, Bongani & Marius

Some of the teachers in the A-Team are not qualified to teach science. 
One of our teachers, Sumaya, is actually trained in another subject, but 
was asked to teach Physical Sciences to grade 10 learners. When we 
visited Sumaya at her school, she told us how two of the A-Team 
teachers (both from neighbouring schools) are assisting her with her 
preparation. She acknowledged the mentoring by Marius and Bongani. 
We were surprised by the fact that she did not receive any support 
from within her school or the DoE, but that she had to rely on the A-
Team members for this professional support. (Marius and Bongani 
actually visited Sumaya at her school, and also provided her with 
resources such as lesson plans and worksheets, that she could use in 
her classroom). 



Research focus

• Measuring teachers’ PCK development
• Tracking learners’ performance
• External assessors for the project: Bill Fraser (UP) and William Leonard (Clemson University)



SYSTEMIC APPROACH & SUPPORT NEEDED

• Support from school management
• Also support from UJ’s side
• NRF and GDE funding
• Support from Prof Saartjie Gravett, Executive Dean



Thank you for your attention!
www.uj.ac.za/cepr


