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The STEM Club Network was launched and established in April 2022 and is being re-launched in
January 2023. Teachers are trained in January and supported by the Cape Town Science Centre
throughout the year as well. Teachers will receive a STEM Club Calendar. Resources will be linked on
the Cape Town Science Centre website www.ctsc.org.za/stem-clubs and on the WCED e-portal at
https://wcedeportal.co.za/stem-clubs-network.

For STEM Club support at the Cape Town Science Centre, please contact:
Email: stemclubs@ctsc.org.za  |  Telephone: 021 300 3200  |  www.ctsc.org.za/stem-clubs

You are welcome to copy and distribute the Teacher's Manual for STEM Clubs, ensuring
credit is given to the creator (the Cape Town Science Centre) and that it is used for non-
commercial purposes only. No derivatives or adaptions of the work are permitted without
written permission from the creator.

Acknowledgements
An initiative of the Western Cape Education Department in collaboration with the Cape Town Science Centre

These icons are intended to assist with identifying activities in STEM Clubs 

Biology                                                             Chemistry                                                        Maths Physics                    InnovationEngineering                                 

Special thanks to all our contributors for the assistance in developing this Teacher's Manual.

Authors: Olga Peel and MJ Schwartz
Graphic Design: Gabi van Niekerk

The Cape Town Science Centre Team

STEM CLUBS
TEACHER’S MANUAL 

An Initiative of the Western 
Cape Education Department 

in collaboration with the 
Cape Town Science Centre

Contributors from WCED: 
Don Haripersad, Jonathan Freese, Suanne Rampou, Jean Goliath.

Private contributors: 
Lyndon Manas, Makholwa Xotyeni, Geoff du Toit, Thandile Vuntu, Erna Taljaard, Lithakazi Masilela,
Mahmut Batir, Thomas van Heerden, Herman Bosman, Theresa Ely-Felino, Caitlin Ransom, Duduzile
Kubheka, Keith Langenhoven, Primary Science Programme (PSP) and Josef de Beer.

STEM Club Contributors: 
Apex High School, Kwanokuthula Primary School Lukhanyo Primary School, Manzomthombo
Secondary School, Mfuleni High School, Nal’ikamva Primary School, Wellington High School. 

http://www.ctsc.org.za/
https://wcedeportal.co.za/stem-clubs-network


1 - 2. Introduction
3. Understanding your STEM Club
4. Starting your STEM Club
5. Where can your STEM Club meet?
6. Taking your STEM Club(s) on a field trip
7. When does your STEM Club meet?
8. What learners do during a STEM Club meeting
9. What do teachers do in the STEM Club?
10. How does communication about and within the STEM Club take place?
11. What type of STEM Clubs are there?
12. Sustainable Development Goals 2030 and STEM Clubs
13. What activities can your STEM Club do?
14. Indigenous Knowledge and STEM Club activities
15. Using Indigenous Knowledge in projects
16. Resources that STEM Clubs can collect for STEM Club activities 
17. Running your own National Science & Maths Week Programme
18. How to set up your own Careers Expo
19. Setting up and running your own Science Show
20. Robotics, E-skills and Coding Hubs (REACH)
21. What activities can you STEM Club do? Biology 
22. National School Nutrition Programme (NSNP) and Sustainable Food Production
23. iNaturalist
24. What activities can you STEM Club do? Chemistry
25 - 26. What activities can you STEM Club do? Engineering
27. Engineering projects for the Eskom Expo Competition
28 - 29. What activities can you STEM Club do? Mathematics
30. What activities can you STEM Club do? Physics
31 - 32. World Space Week & South African Astronomical Observatory
33 - 35. General STEM Club Activities
36. STEM Competitions
37. STEM Club Network Challenge Questions
38. Eskom Expo for Young Scientists
39. WCED & Horizon Maths Competition and SAICE Bridge Building Competition
40. AstroQuiz and National Science School Debates Competition
41. NRF SAASTA Olympiads
42. SA Mathematics Olympiad and SA Mathematics Foundation Challenge
43. UCT Mathematics Competition and Testimonials
44. STEM Club Partners

CONTENTS



1

Our Team is doing very well; learners from Grades 4 to 7 are so
impressed with the STEM CLUB activities especially the practical

part. They are excited, even now they continue asking about
more activities. They are learning more at STEM CLUB meetings. 
 Even us as Educators, we are learning as we do these practicals
especially when guiding them during the Monthly Challenges. 

THE ROLE OF STEM CLUBS
It is generally acknowledged that there is a need to improve learner's  
STEM skills and knowledge in order for them to navigate their way
through the world they live in and to successfully access the
opportunities available to them (Afterschool Alliance, 2011).

The general downward trend of elective participation in STEM
subjects by learners is a growing concern. While numerous STEM
support programmes target what happens in the classroom, much of
what shapes a learner’s attitude, confidence and interest in STEM
subjects and fields is cultivated by their experiences outside of the
classroom.  

STEM Clubs, which develop aptitude and interest in STEM subjects
and fields from an early age, and furthermore sustain their interest
through the learner’s school career, increase the learner’s
achievement and performance in STEM subjects. Chittum et al. found
that with engagement in after school STEM Clubs, learners could be
motivated in STEM subjects and that the experience had a positive
impact on their perceptions about science as a field. Chittum et al.,
International Journal of STEM Education (2017) 4:11.

STEM CLUBS ARE
TEACHER LED, 

LEARNER DRIVEN

STEM Clubs offer learners
opportunities to explore

science, technology,
engineering and

mathematics (STEM) topics
in an informal setting,

allowing them to
experiment, to ask

questions and experience
challenges that interest

them. STEM Club meetings
are usually teacher-led but

are driven by learners.

INTRODUCTION
The Cape Town Science Centre, in collaboration with the
Western Cape Education Department, has earmarked STEM
Clubs as a strategic extra-curricular support programme to
promote STEM engagement, literacy and career
development in the Western Cape.

Lukhanyo Team STEM Club

STEM CLUBS
defined...



The STEM Club Project intent is to support the WCED participating schools to promote participation and
performance in Maths and Science.  The aim is to promote the career opportunities and to make Maths and
Science fun, thus demystifying perceptions that Maths and Science subjects are difficult to study.   

Forty four schools from all over the Western Cape were selected to launch this Project at their schools.
Teachers were trained and started the STEM Clubs back at school from April - July 2022. 

Learners who were part of the STEM Clubs engaged with STEM activities outside the classroom during STEM
Club meetings. They selected activities from the kits provided that developed skills and competencies to
enhance Maths and Science understanding. Learners developed a range of STEM competencies including
management skills whilst having fun. Opportunities are also provided for learners to take part in various
competitions; namely the CTSC Monthly Challenge Competition, the NRF SAASTA Natural Science or Life
Sciences or Physical Sciences Olympiads and the Eskom Expo for Young Scientists Regional Competitions.  

Teachers were requested to set up the Clubs, lead and support learners that drive the activities of the Clubs.
Teachers also had the opportunity to get to know their learners and 
interact with them in an informal space. They also got the chance to run an 
extra-mural activity at their school. 

Results show that 1573 learners and 113 teachers from 60 schools were 
involved in the STEM Clubs in 2022. These learners and their teachers 
received STEM Club Certificates at the end of the year. 

We thank the teachers for managing the STEM Club programme at their 
school and we plan to expand the project to other schools and to 
progressively increase the participation and performance in STEM subjects.  
This will enable learners to benefit from the post school opportunities in the 
Science, Technology, Engineering and Maths learning fields.   

From research by the Afterschool Alliance at
Harvard University in 2011, the benefits of STEM
club can be grouped into 3 categories:

        Improved attitudes towards STEM fields and  
        careers.
        Improved STEM knowledge and skills.
        A greater likelihood of graduation and pursuing 
        a STEM career.

Studies into the post-school benefits of STEM 
Clubs indicated that a high proportion of
participants pursue post-graduate studies in
STEM fields and follow STEM careers. Participants
reported that working in STEM Clubs opened a
new world to them, helping them engage more
with science literature and discover the many
opportunities that studies in science 
held for them. It furthermore 
fostered a sense of responsibility 
in the participants.

2

BENEFITS OF STEM CLUBS
School-based STEM Clubs provide opportunities
for Learners to explore STEM topics, providing
exposure beyond the scope of the curriculum
and encouraging a culture of lifelong learning.
STEM clubs promote heuristic thinking, cultivate
positive attitudes to STEM, help link abstract
concepts learnt in class to the real-world and
allow Learners to be the authors of their own
discoveries and learning, ultimately building their
confidence and encouraging participation in
competitions like Expos and Olympiads (and
more).

Learners from both Primary and High schools benefit
greatly from participation in STEM Clubs, improving
the culture of STEM learning amongst participants
which leads to other Learners wanting to take up
STEM subjects and in turn showcase their
achievements in class.

INTRODUCTION CONTINUED

DON HARIPERSAD 
WCED Director: 
Curriculum FET  
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Teachers and
Learners linked to

STEM Clubs 

WHO IS PART OF YOUR STEM CLUB?
STEM Clubs should include Teachers and Learners 
working together as a team.

Feeding into
the Clubs are
competitions

UNDERSTANDING YOUR STEM CLUB

A STEM Club network
offers support and

encouragement as well as
ideas and resources.

platform to share,
collaborate 

and celebrate

Teachers 
and Learners

working together,
supported by 

the 
CTSC 

STEM
CLUBS

Parents can be called on to assist
with running and funding STEM

Club meetings.

Local scientists 
e.g. doctors, pharmacists and
engineers can be invited 
to STEM Club 
meetings to give 
talks about their 
careers as good 
examples of 
working in 
that career.

Other STEM Clubs can be part
of a STEM Club Network of

Schools, especially when ideas
are shared.

WHO IS PART OF YOUR STEM CLUB NETWORK?

STEMCLUBS
NETWORK

NRF SCIENCE 
OLYMPIAD

"The importance of a STEM club is not only to obtain
facts and ideas, but also to discover new ways of

thinking about them."

JEAN GOLIATH
WCED DCES: Life Sciences and

Agricultural subjects
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GENERAL INFORMATION
1. STEM clubs can be run at both Primary Schools (Grade 4 – 7) and at High/Secondary Schools, 
     (Grades 8 – 9 and/or Grades 10 – 12) or a combination of grades.
2. There can be more than one STEM Club at a school – see point 7 below. 
3. The size of a STEM Club should be manageable for teachers and fit the space chosen for the 
    meetings. 

HOW TO START YOUR STEM CLUB:
       Get buy in from the Principal.

       Work with at least one other Teacher all year.

       Choose a meeting venue.

       Announce the formation of the STEM Club in an open forum e.g. assembly.

       Call the group of interested Learners together to form the Club.

       Survey these Learners as to what their STEM interests are.

       Determine the name for the STEM Club.

       Register your club with the Cape Town Science Centre (CTSC).

1

2

3

4

5

6

7

8

       The STEM Club Team will then decide what time of day is 
       best for holding the regular STEM Club meetings.

       The STEM Club Team set up a broadcast-type of 
       WhatsApp group for better communication.

       The STEM Club Team will decide on and plan 
       various activities to take place during meetings.

9

10

11

School name
Principal’s name, email address and phone number
Teacher 1 name and email address
Teacher 2 name and email address
STEM Club name
Is the STEM Club a general interest club or a specific interest club? If so, please state the specific
interest. 
You may register more than one club if your school has different interest STEM clubs e.g. Maths Club,
Robotics Club, Physics Club, etc.

YOU WILL NEED THE FOLLOWING INFORMATION IN ORDER TO REGISTER YOUR CLUB:

REGISTRATION
Scan the QR code or visit linktr.ee/STEMClubs and click on the registration link.
When we receive your Registration, we will give you access to Resources.

STARTING YOUR STEM CLUB

"Play is the Highest Form 
of Research" 

ALBERT EINSTEIN 

https://linktr.ee/STEMClubs
https://www.farmington.k12.mn.us/news/community_resources/fit_as_tigers_/fit_as_tigers_news_archive/__play_is_the_highest_form_of_research__-_albert_e
https://www.farmington.k12.mn.us/news/community_resources/fit_as_tigers_/fit_as_tigers_news_archive/__play_is_the_highest_form_of_research__-_albert_e
https://www.farmington.k12.mn.us/news/community_resources/fit_as_tigers_/fit_as_tigers_news_archive/__play_is_the_highest_form_of_research__-_albert_e
https://www.farmington.k12.mn.us/news/community_resources/fit_as_tigers_/fit_as_tigers_news_archive/__play_is_the_highest_form_of_research__-_albert_e
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A room to meet in – the same room for all meetings. 
Table tops to be tough enough for experiments to be carried out on. 
Access to water and electricity – to use for various activities. 
A data projector and a computer – to show the activity for the STEM Club to read and discuss. 
Access to a computer lab for doing research and for answering the Challenge Questions on. 
A wall to put up STEM Club posters on – preferably outside of the meeting room.
Access to a printer to print the Monthly Challenge questions. 
In the first year of the STEM Club, a Kit will be issued to schools. 

A cupboard to lock away the Kit and other resources. 
General lab equipment – beakers, spatulas, measuring cylinders, 

Other equipment – kettle/hot plate to heat water for some activities. 
If you do not have the resources, you can improvise by using recycled materials.
A STEM Club register to note who attends the STEM Club meetings.

The STEM Club Teachers will find a room, classroom or laboratory where all the regular STEM Club
meetings will take place. The door of this room should show that it is the Venue for 
STEM Club meetings.

WHAT RESOURCES DOES A STEM CLUB VENUE NEED? 

       After that, top ups will be given to schools. ALL reusable activities must be
       stored away for use again in the following year. 

       micropipettes, electronic scale. 

 

Sometimes, the STEM Club can meet outside for activities – weather permitting. 

WHERE CAN YOUR STEM CLUB MEET?

At the end of the year, The STEM Club could have its final meeting in a larger
venue, e.g. the school hall. Parents will be invited to the Science Show put
on by the Learners, and certificates will be handed out to the Learners. 

AT THE END OF THE YEAR

"I am an example of what happens when you
give young South Africans opportunities."

SIYABULELA XUZA
Gold medalist at Eskom Expo South Africa, Top Young Engineer at

Global Competition, Harvard Engineering Graduate,
Entrepreneur: Galactic Energy Ventures



If relevant, one or more STEM Club meetings in a year can include a trip to a local place of scientific
interest. Check the WCED criteria for taking learners on a field trip. Western Cape places that a STEM
Club could visit:

A SCIENCE CENTRE
• Cape Town Science Centre - www.ctsc.org.za
• Inkcubeko Youth and Science Centre, George - www.facebook.com/InkcubekoYSC
• Arcelor Mittal Science Centre, Vredenburg – 
   arcelormittalsa.com/Sustainability/BroadBasedBlackEconomicEmpowerment/
   SocioeconomicDevelopment/ScienceCentre/Facilities/WesternCape.aspx
• SANSA Space Centre, Hermanus - www.sansa.org.za and email spacesci-info@sansa.org.za

A UNIVERSITY SCIENCES, MATHS OR ENGINEERING FACULTY
• University of Cape Town – www.uct.ac.za
• University of the Western Cape - www.uwc.ac.za
• Cape Peninsula University of Technology - www.cput.ac.za
• University of Stellenbosch - www.sun.ac.za

A BOTANICAL GARDEN
• www.sanbi.org/gardens [Scroll down to Kirstenbosch, Hantam, Harold Porter, Karoo Desert]
• The Stellenbosch University Botanical Garden - www.sun.ac.za/english/entities/botanical-garden

A NATURE RESERVE
• Western Cape Nature Reserves - www.capenature.co.za/reserves
• Cape Town Nature Reserves - www.capetown.gov.za/Explore%20and%20enjoy/see-all-city-
   facilities/our-recreational-facilities/Nature%20reserves
• Nature Reserves near Cape Town - www.nature-reserve.co.za/nature-reserves-near-capetown.html

AN AQUARIUM
• Two Oceans Aquarium, Cape Town - www.aquarium.co.za
• Knysna Seahorse Tanks - Sanparks offices on Thesen Island email plumsteaddelle@hotmail.com 

A PLANETARIUM/DIGITAL DOME
• Iziko Museum – www.iziko.org.za/museums/planetarium
• Cape Town Science Centre Planetarium (needs to be booked) - www.ctsc.org.za
• Sutherland Planetarium - www.sutherlandplanetarium.co.za

AN OBSERVATORY 
• South African Astronomical Observatory - www.saao.ac.za
• Cederberg Astronomical Observatory - www.cederbergobs.org.za
• South African Large Telescope, Sutherland - www.salt.ac.za
• South African Radio Telescope, the Meerkat – Carnavon, Northern Cape  
   www.sarao.ac.za/science/meerkat/about-meerkat

A POWER STATION
• Koeberg Power Station - koebergvisitorscentre@eskom.co.za
• Palmiet Pump Storage Scheme - palmietvisitorscentre@eskom.co.za

A SCIENCE MUSEUM/PARK
• Iziko South African Museum, Cape Town - www.iziko.org.za/museums/south-african-museum
• West Coast Fossil Park, near Langebaan - www.fossilpark.org.za
• South African Shark Conservancy, Hermanus - www.sharkconservancy.org
• Heart of Cape Town Museum, Groote Schuur Hospital, Observatory - info@heartofcapetown.co.za
• Medical Morphology Museum, Tygerberg Hospital, Cape Town - https://www.what-to-do-in-cape-
  town.com/medical-morphology-museum.html

A WASTE WATER TREATMENT PLANT
• Hermanus Waste Water Treatment Plant -  www.overstrand.gov.za/en/area-management-hermanus

TAKING YOUR STEM CLUB(S) ON A FIELD TRIP 6
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Will the meeting be held during school or after school?
Can STEM Club Learners stay after school or do they all need to leave immediately?
If the meetings will be held during the school day, which break time will be used? 
Remember that STEM Club activities will be planned according to the length of the meetings.
Refer to the school calendar with reference to tests and other events.

A local scientist, mathematician or engineer can be invited to give 

A local WCED representative can also be invited to give a short 

Parents can be invited.
This could take place during the day or at night depending on 

The Principal and relevant HODs should be invited.
STEM Club stickers can be given to the Learners who attend the first meeting.

Learners will plan this event in October. It will be a formal 

Learners can put on a Science Show based on the activities 

A Learner or pair of Learners will give the thank you speeches.  
Attendance certificates will be given to Learners who have 

Refreshments should be served. 
This could take place during the day or at night depending on circumstances in the community. 

It is preferable to have the same meeting day and time every week.

The STEM Club Team comprising Teachers and Learners will choose a meeting 
day and a meeting time.

The following must be considered when selecting the day and times:

Once the day and time has been decided on, all the club members need to take note.

The meeting information (day of the week and time of the day) needs to be written onto the STEM
Club posters that are placed around the school, and also read out during assemblies.

The first meeting of the STEM Club should be regarded as the launch of the Club

       a short speech (maximum 5 minutes) and to declare the STEM 
       Club open and active. 

       speech (maximum 5 minutes).

       circumstances in the community.

The final meeting of the STEM Club will also be a special occasion

       event to which the Principal, Teachers, Parents and other 
       special guests will be invited. 

       they did during STEM Club meetings.  

      attended a minimum of 8 meetings during the year. 

"A scientist in [their] laboratory is not a mere technician:
[they are]  also a child confronting natural phenomena
that impresses [them] as though they were fairy tales." 

- Marie Curie

WHEN DOES YOUR STEM CLUB MEET?
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Learners who decide to join the STEM Club will be part of the STEM Club Team.

Some Learners will be selected to assist with STEM Club organisation. Teachers will act as
facilitators and these Learners will act as leaders. 

Leaders will be trained by the Teachers to fulfil their roles in the STEM Club Team.

WHAT LEARNERS DO DURING A STEM CLUB MEETING

Publicise the meetings in the school.
Run the meetings. 
Welcome and thank the guest speakers.
Ensure that everyone in the Club has a chance to participate in the STEM 

Ensure that everyone in the Club has a voice.
Mentor each other.
Assist younger Learners.
Start the meetings on time.
Finish the meetings on time e.g. 5 minutes before the end of long break.
Ensure that the venue is cleaned up at the end of the meeting.
Plan the Science Show at the end of the year.

THESE LEARNERS WILL:

       Club activities.

While the STEM Clubs will have some pre-planned activities, Learners should also suggest
activities for the meetings. There is a lot of information for Learners in the Science Spaza Club
Manual. Scan the QR Code or visit www.sciencespaza.org/resources.

Learners need to commit to attending at least 5 meetings a term. Those who attend meetings
regularly will receive an attendance certificate at the end of the year.

LEARNERS
TEACHER

Learners drive the STEM Club under the guidance of Teachers

How do the Learners drive the club? They take responsibility for the club and are active members.  
How do the Teachers offer guidance? They are mentors and facilitators who give support and expertise.  
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Start and run the Club.
Publicise the Club.
Organise a meeting venue. 
Publicise a meeting schedule for the year.
Supervise the Club activities while the Learners carry out the Club activities. 
Train the Learners how to act as leaders when they run the STEM Club meetings.
Mentor and guide the Learners who are writing the SAASTA Science Olympiad, doing projects
for the Eskom Expo for Young Scientists competitions and other competitions.
Keep a Learner attendance register to use for generating the attendance certificates.
Organise the end of year function (the last meeting of the year) together with the Learner leaders.

THEIR ROLE IS TO:

"TEAMWORK IS THE
SECRET THAT 

MAKES COMMON
PEOPLE ACHIEVE

UNCOMMON
RESULTS." 

"As the school that has always had a learner centred approach in everything, the learners
have been trying and learning immensely from science experiments and outings, as well as
the participation in different competitions and challenges. It’s has been a wonderful year of

new experiences. The Principal has applauded the teacher’s commitment on taking their
time to give such opportunities to the school learners. This year through the STEM Club has

given us an opportunity to see learners’ interest in science, their interactions with new
challenges and commitment in fulfilling them. The human being and a teacher will forever be

a learner in the school of life, every day presents us with new lessons." 

Teachers will work together as a team. We suggest one or more Maths and a Science
(Natural Science/Life Science/Physical Science) teachers working together. 

WHAT DO TEACHERS DO IN THE STEM CLUB? 

Principals should be kept up to date about STEM Club arrangements.
The Cape Town Science Centre will act as a support base for the Teachers, if they need help.

For STEM Club support at the Cape Town Science Centre, please contact:
Email: stemclubs@ctsc.org.za  |  Telephone: 021 300 3200

Kwanokuthula Primary School STEM Club 

Ifeanyi Enoch Onuoha
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the imparting or exchanging of information by speaking, writing, or using some other medium.

Dictionary
      communication
      /kəmjuːnɪˈkeɪʃ(ə)n/
noun

1.

Assembly notices can be 
read out telling the Learners 

about the STEM Club and
encouraging them to join the
Club. After meetings have 
taken place, short reports 

can be read out during
assemblies. 

HOW DOES COMMUNICATION ABOUT AND WITHIN THE
STEM CLUB TAKE PLACE? 

similar: conveying imparting transmission reporting presenting

If relevant, School Social Media can be involved in publicising STEM Club meetings and publishing reports on
meetings.

If relevant, the STEM Club Teachers can set up a broadcast-type of WhatsApp group which can only be
used for sending out meeting information. Admins would be the Teachers.

Posters will also have a
‘Monthly Challenge’

question which
Learners can answer for

a small prize like a
STEM Club badge.

Parents can be:
• invited as guest speakers.
• informed of the STEM Club
meetings via a letter at the

beginning of each term.
• asked to assist with fund

raising if necessary.

Learners can come 
for one trial meeting to
find out more about the
Club and then decide

whether to 
join or not.

Posters placed in
prominent places 

around the school will
tell everyone when and
where the STEM Club

meetings will 
take place. 
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WHAT TYPES OF 
 
 
 

ARE THERE?

STEM
CLUBS

Types of STEM 
Clubs are 

determined by 
the Learners 

based on their 
interests.

STEM Clubs can 
start as a General 
STEM Club and 

can evolve as the 
Learners drive 

the Club.

A school can 
have more 
than one 

STEM Club.

STEM Clubs
can later

specialise 
into different

kinds of Clubs.

WHAT TYPES OF STEM CLUBS ARE THERE?

You could name your STEM Club after a famous Scientist

Priscilla 
Baker 

 

Chemistry
Club

Siyabulela
Xuza

 

STEM
Club

Loyiso 
Nongxa 

 

Mathematics 
Club

Naadiya 
Moosajee 

 

Engineering
Club

Albert 
Einstein

 

Physics
Club

Anusuya
Chinsamy-

Turan
 

Biology
Club



SUSTAINABLE DEVELOPMENT GOALS 2030 and STEM CLUBS 

A plan of action for people, planet and prosperity. The Sustainable Development Goals will stimulate
action over the next seven years in areas of critical importance for humanity and the planet:  

• PEOPLE: We are determined to end poverty and hunger, in all their forms and dimensions, and to ensure
that all human beings can fulfil their potential in dignity and equality and in a healthy environment. 

• PLANET: We are determined to protect the planet from degradation, including through sustainable
consumption and production, sustainably managing its natural resources and taking urgent action on climate
change, so that it can support the needs of the present and future generations. 

• PROSPERITY: We are determined to ensure that all human beings can enjoy prosperous and fulfilling lives
and that economic, social and technological progress occurs in harmony with nature. 

• PEACE: We are determined to foster peaceful, just and inclusive societies which are free from fear and
violence. There can be no sustainable development without peace and no peace without sustainable
development. 

• PARTNERSHIP: We are determined to mobilize the means required to implement this Agenda through a
revitalized Global Partnership for Sustainable Development, based on a spirit of strengthened global
solidarity, focused in particular on the needs of the poorest and most vulnerable and with the participation of
all countries, all stakeholders and all people. 

HOW DO THE STEM CLUBS ACT WITH REFERENCE TO THE SUSTAINABLE DEVELOPMENT GOALS? 
While some of our STEM Club activities are single-use e.g. making slime, we should aim to plan
activities that can be repeated and use as few resources as possible and if relevant, use recycled
items. At all times we should be aware that all STEM Club Learners have the right to participate in
activities and have fun while learning.  

12
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Learners should be supervised when 

Protective goggles and gloves must be 

Learners may not experiment on any animals or
humans as this breaks the rules of ethics. Ethics
means knowing what is right and what is wrong.
Learners should not experiment on themselves
as this will skew the results – this is called the
Hawthorne effect.
No foods or drinks may be consumed while the
Learners are doing the STEM activities.

PRECAUTIONS WHEN DOING
STEM ACTIVITIES :

       doing STEM activities.

       worn when working with chemicals.

WHAT ACTIVITIES CAN YOUR STEM CLUB DO?
THERE ARE SEVERAL TYPES OF ACTIVITIES THAT A STEM CLUB CAN DO:

Plan and carry out STEM activities from the
Kits provided at the STEM Club launch. 

Plan and carry out STEM Activities that the
Learners themselves choose. These activities will

need other resources and a lot of planning. 

Inviting guest speakers who can excite Learners
about various careers when they speak to the

STEM Club. 

Interviewing teachers or guests (parents)
about their job as a scientist, mathematician

or engineer. 

Teachers training all the Learners on how to organise 
and run a meeting including the role of Team 
members and Health & Safety of the Team. 

Teachers training Learners how to be leaders in the
Team. Skills that Learner leaders need – good

communication, respect, good planning, collaboration,
empathy, good people management, adaptability. 

Teachers training Learner leaders to speak in public.
Ask the English teachers to assist.

Identifying, training and mentoring Learners who
choose to do a project for the Eskom Expo for

Young Scientists Regional Competition. 

Assisting Learners who have entered any other
Competition with preparation for that

Competition. 

Assisting Learners with understanding the Monthly
Challenge Questions. 

Identifying, training and mentoring learners
who choose to write any of the Olympiads. 

Plan and run events such as a Careers
Exhibition or National Science Week

activities. (See pages 17, 18, 19 and 21). 

Manzomthombo STEM Club Learners presenting 
their research to their STEM Club.

“Science is a way of thinking much more than 
a body of knowledge”

CARL SAGAN



HOW CAN WE INTEGRATE LOCAL AND
INDIGENOUS KNOWLEDGE (IK) INTO OUR 
STEM CLUBS? 

“Local and indigenous knowledge refers to the understandings, skills and philosophies developed by
societies with long histories of interaction with their natural surroundings. For rural and indigenous peoples,
local knowledge informs decision-making about fundamental aspects of day-to-day life. 

This knowledge is integral to a cultural complex that also encompasses language, systems of classification,
resource use practices, social interactions, ritual and spirituality. 

These unique ways of knowing are important facets of the world’s cultural diversity, and provide a foundation
for locally-appropriate sustainable development.” 

Taken from: Local and Indigenous Knowledge Systems 
Available at: https://en.unesco.org/links 

INDIGENOUS KNOWLEDGE AND STEM CLUB ACTIVITIES 

If one speaks of indigenous knowledge in the Western Cape, Khoisan IK
comes to mind. However, there had been cross-pollination between
different indigenous knowledge systems, especially with the influx of
Xhosa people in the Western Cape. 

In STEM Clubs, activities centered on storytelling related by children and
adults are a good way to start. This idea connects the world outside the
school with the learners and also gives credit to the wisdom and
knowledge of local people. And children are therefore impressed and
learn from storytelling or from exposure to IK at schools or museums or
science centre's.  

The Western Cape has an environmental footprint located in such a way
that teachers and learners can benefit from botanical gardens, nature
reserves, forests, mountains, rivers, the sea and pristine air quality.  

Activities could include building dream catchers using beads as a means
to declutter the complexity of basic chemistry and physics concepts. 

Thirdly one can explore using storytelling to enhance conceptualising
indigenous cosmologies for the classroom. Cosmology is a branch of
astronomy that involves the origin and evolution of the universe. 

Finally using Visual Art, Music, Dance, Poetry and writing activities may
contribute to uncluttering (simplifying) complex science concepts. 

In conclusion we need to move away from the perception that science
belongs to the white coated scientist only but belongs and can be
practiced by all, and Indigenous Knowledge presents a holistic healthy
perspective to integrated knowledge regimens. 

“The indigenous youth are the
custodians of mother earth!”

GIFT PARSEEN
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From the Primary Science Programme (PSP) Indigenous Knowledge and Science Project Books

GRADE 4 PROJECT BOOK LEARNING ABOUT TRADITIONAL WEAVING (PAGE 11)
How can we make cotton fibres stronger? Think of a way to test the strength of cotton fibres against the
strength of fibres made from palm leaves or grass fibres. This could be a Physics project. 

GRADE 5 PROJECT BOOK LEARNING ABOUT TRADITIONAL POTTERY (PAGE 19)
Steps to change raw clay into ceramics – think of a Project that you and a partner can do to test this idea. It
could be a Chemistry project or an Engineering project. 

GRADE 6 PROJECT BOOK LEARNING ABOUT TRADITIONAL FERMENTATION (PAGES 16 AND 17)
Do the investigation on the perfect conditions for yeast (a fungus) to grow in and then change this into your
project on Fungi and Foods. 

For illustration & to order - www.psp.org.za/product-category/indigenous-knownledge/ 

IDEAS FOR A HIGH SCHOOL INDIGENOUS KNOWLEDGE PROJECTS
PLANT SCIENCES: Here Learners do surveys amongst community members on how plants are used for various
reasons (amongst others, as food or medicinal plants) and then consider if the plants can be grown on a
commercial scale. 

PLANT SCIENCES: Investigating the Influence of smoke on seed germination on indigenous plants in a
particular biome. 

SOCIAL SCIENCES: Test the indigenous knowledge practice amongst some cultural groups 

INDIGENOUS KNOWLEDGE MENTOR
Prof Josef de Beer of the University of the Western Cape (UWC) is available to assist High School learners who
choose to do an Expo project using Indigenous Knowledge. To contact him -  jdebeer@uwc.ac.za 

These icons are
intended to assist

with identifying
activities in STEM

Clubs Biology                                                             Chemistry                                                        Maths Physics                    Engineering                                 

The following pages will explain the suggested activities with relevance to the STEM subjects of
Biology and Environmental Science, Chemistry, Engineering, Mathematics and Physics. 

Innovation

Regardless of the STEM activity, Learners must be given the freedom to be innovative.
This is how they learn, grow and become more active members within the club.

USING INDIGENOUS KNOWLEDGE IN PROJECTS

“Teachers interacting with their learners outside the confines of the classroom will
find that the learners see their teachers differently. Teachers will be rewarded by

watching their learners take flight once they enjoy doing STEM subjects and enjoy
being young scientists.

 
 By giving learners opportunities to excel in STEM subjects through their participation

in the Eskom Expo for Young Scientists and the NRF/SAASTA Olympiads, they will
grow. Learners meeting, listening to and engaging with specialists working in STEM

careers will further enhance their growth as young scientists. 
 

Teachers are sure to be rewarded by seeing their learners do well at school and they
celebrate with their learners when they choose to study a STEM subject after school.”

SUANNE RAMPOU
WCED Deputy Chief
Education Specialist:

Natural Sciences
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Vegetable and fruit scraps, tea bags (no
dairy or meat scraps) Use to make a compost heap

Cardboard – folded boxes are fine
For growing beans under different light conditions 
For permaculture in the Food Gardens 

Clean empty egg boxes For germinating seeds inside before planting the seedlings.

Old tyres 
(NB do not use burnt tyres as the

burning releases toxic substances)

For growing vegetables in (GREAT EXPO PROJECT IDEA)
https://www.masterclass.com/articles/tire-garden-guide

Clean empty transparent plastic bottles,
2litres – 500ml

For growing veggies in a classroom window  
Cut open at both ends to make a funnel to water the roots of
specific plants in a garden
For an Expo project on cooling buildings with water filled
bottles on the roof

Clean empty transparent plastic bottles,
2 litres

With holes in the bottom, makes a good watering can to spread
water over your veggies

Clean empty transparent plastic bottles
– 2 litres and a wall with

openings/hooks

Put the bottles on their sides and make a Garden Wall -
foshbottle.com/blogs/fosh/60-ways-to-reuse-plastic-bottles

Clean, empty tins – punch a hole in the
bottom for drainage. Make sure there are

no sharp edges on the tin.

Plant veggies in these. Grow a spekboom cutting in the tin until it is
ready for planting in the garden. EXPO PROJECT IDEA – test to see
if spekboom plants really do absorb more carbon dioxide than other
indigenous plants.

Clean and empty 2 litre plastic bottles
with handles

Make a scoop for picking up soil when planting
www.youtube.com/watch?v=JLPMV3-Ij_o

Clean, flattened foil, sheet of black
plastic, clean plastic wrap and clean

pizza/cake cardboard boxes with lids

For making solar cookers (GREAT EXPO PROJECT IDEA) -
www.homesciencetools.com/article/how-to-build-a-solar-oven-
project/

Paper used on one side only Designing engineering prototypes.

Clean empty transparent 2 litre plastic
and clean used paper /clean used

plastic/clean used polystyrene/fabric
scraps &a strong stick at least 50cm long

Make ecobricks to form structures at school (GREAT EXPO PROJECT
IDEA) - www.ecobricks.org/how/

RESOURCES THAT STEM CLUBS CAN COLLECT FOR STEM CLUB ACTIVITIES 
 INCLUDES SOME EXPO PROJECT IDEAS
ITEM TO RECYCLE USE(S) IN STEM CLUBS
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National Science and Maths Week is usually held in the first week of August. It is a week of celebration of all
the Sciences and Maths and can be held at a Science Centre or a Museum or a School. 

STEM Clubs can also set up and run a National Science and Maths Week (NSMW). 
Most of the activities below will probably need to take place after school hours. 

1. Start planning your programme a term in advance so you can get your National Science Week programme 
    onto the Term 3 school calendar. 

2. Ask a group of Teachers to form the Organising Committee and include your STEM Club Learners in the
    planning of the event. Include parents and local scientists as well. 

3. Decide what you can and can’t do. 

4. Decide if you want all the activities to take place after school and/or on the weekend or can some activities 
     run during the assembly or in break times? 

5. Invite other schools/STEM Clubs to participate in your National Science and Maths Week programme. 

6. Draw up a programme for the week including one or more of the activities below. 

7. Ensure that outside speakers etc. do know when they are needed. Confirm their attendance in writing two 
     weeks beforehand. 

8. Book the venues in Term 2 and confirm them in Term 3. 

9. A month before NSMW, plan training sessions for your learner presenter.

10. Publicise your event around the school, at assembly and during the lessons. 

11. Have a practice run with the Learners the week before NSMW. 

THESE ARE SOME OF THE ACTIVITIES THAT CAN TAKE PLACE: 

1. You could run a Science Exhibition of your own. 
2. Outside speakers can be invited to give science based speeches. 
3. Expo Learners can speak about their Projects. 
4. The Careers Exhibition can also take place with STEM Club Learners talking about different careers. 
5. Your school might be invited to visit the Cape Town Science Centre or another Science Centre. 
6. Your school might be visited by a Mobile Science Centre Outreach vehicle. 
7. Your STEM Club Learners could put on a Science Show. 
8. Invite other STEM Club schools to participate in your school’s National Science and Maths Week. 
9. You could run a Science Competition of your own e.g. the practical demo competition. 

RUNNING YOUR OWN NATIONAL SCIENCE & MATHS WEEK PROGRAMME 

"For our school, this was a first ever, thus everything we did was an
achievement. In everything we did, the one that stood out was our
National Science Week participation. As the School Science club (which is
mostly comprised of grade 10 learners) we decided to have a Science
Exhibition for both grade 8's and 9's. Our aim for this was awareness and
exposure to the world of science. We opened the science week with a
speaker who was our very own previous learner who is now doing
medicine at UCT. We then had a meet and greet. Our previous learners
who are now at Universities came to the school and spoke to our science
learners. We finished the week with a Science Exhibition, where we were
exhibiting different parts of sciences. Our grade 12 exhibited for grade 10
and 11, then the grade 10 and 11 exhibited for grade 8 and 9. This was a
wholesome experience for our learners, very eye opening especially
because they were doing everything including the research and planning." 
MFH Science Club, Mfuleni Secondary School

Meadowridge Primary School
visits the CTSC during NSW 2022
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Name of the Career. 
What that person does in that career. 
Where they would work.  
What matric subjects do you need in order to study for that career? 
What qualification do you need in order to do that career? 

A careers exhibition, which involves outside organisations, usually takes a long time to set up.   
However, you can set up your own Career Expo at your school: 

1. You will need to start planning one term in advance to have all the venues booked and guest speakers 
     invited. 

2. Use ALL your STEM Club posters and the STEM Club careers posters as a basis of your Careers Expo. 

3. So far you have 10 posters to start with. Put these up in a venue in the school e.g. the library or the 
     hall. 

4. The STEM Club Learners can then research each of the 10 careers mentioned on each poster in the 
     Computer Lab or in the local library. 

5. Their Research should include the following: 

6. Once the STEM Club Learners have finished their research, they print/hand write the answers out. 
     OR 
     Learners can create an alphabetical list of South African Careers and for each career, give a 
     description of that career. BONUS. Add the name of a South African scientist who has that career. 

7. They can present their research to the STEM Club. 

8. Then they can put their research up on the wall along with the 10 STEM Club posters. 

9. They can invite other Experts to talk about other careers - this includes scientists from nearby Universities, 
     Museums and Science Centres. 

10. The STEM Club Learners can publicise their Career Expo to the school on a specific date and time. 

11. Other local schools can also be invited to the Careers Expo.

12. Links have also been added below to assist Learners with choosing a career. LO Teachers can assist here. 

*Please take and share photos of your Careers Exhibition on the STEM Club Network group. Reminder
to get written permission to share photos of learners. 

HOW TO SET UP YOUR OWN CAREERS EXPO

www.careersportal.co.za/epic-editorials/things-to-
consider-when-choosing-a-career-path 
fundiconnect.co.za/science-careers/ 

CAREER EXPO RESOURCES: 
STEM CLUB POSTERS:  
HIGH & PRIMARY SCHOOL 
 Click to download - www.ctsc.org.za/stem-clubs/ 
(suggested printing size A1) 

STEM CLUB CAREER POSTERS: 
Click to download - www.ctsc.org.za/stem-clubs/ 
(can be printed in A3 or A4 size) 

CHOOSING YOUR OWN CAREER: 
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HOW TO PLAN FOR A SCIENCE SHOW:
1. STEM Club Teachers should be present before and during the Science Show.
2. Decide who your audience (age group) will be.
3. Plan to show experiments for that audience.
4. You need to be able to explain what is going on in the experiment especially for the older Learners.
5. Plan and book a suitable venue – lots of space, well ventilated, Learners seated away from the show.
6. Plan a suitable date and time for the Science Show.
7. A month in advance - plan, obtain all the equipment and chemicals you will need and practise doing the 
     experiments.
8. Programme – plan to start with a simple experiment and finish with a spectacular experiment.  
    The show can be half an hour in length or longer. 
9. Include some humour in the show – you could dress up the narrator in a geeky costume or safe 
     clown costumes or crack some jokes. Age dependent of course.
10. NB. plan all safety components of the Science Show – presenters and audience must be safe at all 
     times.
11. You can allow audience participation but make sure that the participants understand what to do 
       and how to be safe. You could give them a weird hat/wig to wear when on stage.
12. Practise in advance and time yourselves.

"A Science Show is used to show the experiments that your STEM Club has done. It is also a
sequence of dramatic demonstrations of science experiments on stage. The idea is to inspire
the kids to pursue science beyond the classroom and to find joy in learning."
Source: young-scientist.in/Science%20Show.html

19SETTING UP AND RUNNING YOUR OWN SCIENCE SHOW

Safety equipment needed for the presenters:
• Goggles
• Gloves
• Lab coats
• Fire extinguisher
• Plastic sheet on table top

Science Show at Garden Route High School 
during National Science Week

Science Show put on by the CTSC Outreach Team at Rosemoor Primary School 



“Learners need to future-proof themselves by
learning as much as they can about science,
coding and robotics. The subjects they are

currently doing won't be enough for the jobs
of the future.”

"The STEM club was welcomed by parents
teachers and learners. The school launched

the opening of the club and learners
displayed what they made and parents were

very happy about the presentations and
learners explaining how their designs work.

One learner has won the Monthly Challenge.
The Robotics and Coding club has visited
SANSA, Hermanus during the September
holiday and managed to have a session on

robotics. During National Science Week, the
Science Centre also came for Robotics and

Coding at school."

ROBOTICS, E-SKILLS AND CODING HUBS (REACH)
Information on grades involved - Grade 4 - 7

Through fun and play, REACH Clubs demystify coding and robotics. 
To support Teachers in establishing after school REACH clubs, where
Learners can gain knowledge and skills that can be applied beyond the
classroom. Learners will acquire skills that will enable them to solve
real-world problems and create new technologies.

Learners will learn how technology is
used on a daily basis all around
them.
The Learners will have the
opportunity to learn a variety of
programming languages.
Learners will gain a deeper
understanding of robots and their
components.
Learners will learn how to design and
build their own robots and how to
code.    
Learners can start from block-based
coding to more advanced
programming languages.
Learners will be able to create their
own solutions to real-world
problems.
Learners will work together on
projects and learn how to solve
problems as a team.

WHAT LEARNERS WILL DO 
IN THE REACH CLUB

HOW TEACHERS CAN SUPPORT THE LEARNERS IN
BEING PART OF THE REACH CLUB

Identify a suitable space where club activities will take place.
Invite or identifying Learners to register as participants.
Decide how many times the club will meet per week/month.
Make a list of all the lessons and projects the club will
implement and the timeline of when the activities will take
place.
Facilitate the learning and overseeing of hands-on-learning.
We encourage Teachers to facilitate, guide and empower
Learners during club activities, allowing Learners to develop
problem-solving skills, critical thinking skills, and
collaboration with other Learners. 
Success Stories: We encourage Teachers to keep an eye on
the progress of Learners throughout the club activities. As an
example, a Learner with no keyboarding skills or the ability to
use a mouse, has progressed to being proficient in typing and
using a mouse. 

The Teachers will be responsible for the following and more:

Teachers will be equipped with the tools that they will need
to make the REACH clubs operational, fun and educational for  
learners. 

Albert Einstein, Robotics and Coding Club,
Manzomthombo Secondary School

JONATHAN FREESE
WCED Deputy Chief Education

Specialist: GET
Directorate: Curriculum GET

For more information contact: 
Theresa Ely-Felino - Coding and Robotics Coordinator 
Contact: +27 83 276 9509
reach@ctsc.org.za  |  theresaf@ctsc.org.za
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Building scale models of different kinds of cells. 
Building models of human lungs and comparing them to real lungs. 
Comparing lung capacity of soccer players and tennis players. 
Measuring the reaction time of Learners of different ages using a reaction time bookmark. 
Watching plants growing under different light condition. 
Finding out which foods contain certain basic foods e.g. protein and comparing the 

Trying to find out if food labels are accurate. 
Working out your carbon footprint using a carbon footprint calculator. 
Create a nature walk diary and compare with another Learner’s nature walk diary. 
Discover how large groups of animals move together without bumping into each other.
Create a system to coordinate the members in the group without any of them the 

1. Club members should go the BIOLOGY posters and answer the Monthly challenge. 
 

2. Biological activities could include the following where Learners should try to explain 
     what is happening and why: 

       results to a food label. 

       touching or getting too close. 

WHAT ACTIVITIES CAN YOUR STEM CLUB DO?

Scan the QR Code to access the Biology posters (primary and high school) and Biological careers.

Biology is the study of living things. This includes the study of
animals, plants and humans. Biologists study both structure and
function of the organism and of parts of the organism. 

Life Sciences is used as an umbrella word for all Biological Sciences and
the health, teaching or applied sciences such as Medical Sciences
including Medicine, Dentistry, Pharmacology, Forensic Sciences;
Biotechnical Sciences; Microbiology; Veterinary Sciences, Genetics;
Teaching/Lecturing and Environmental Sciences; Agricultural Sciences.

www.stem.org.uk/stem-clubs/activity-sets 
www.saps.org.uk/teaching-resources/resources/?grouping=primary 
www.saps.org.uk/teaching-resources/resources/?grouping=secondary 

3. Further biological activities can be found on: 

 

 See following pages for more Life Science Activities 

BIOLOGY

        As the school that has always had a learner centred approach in everything, the learners have been trying
and learning immensely from science experiments and outings, as well as the participation in different

competitions and challenges. It has been a wonderful year of new experience. The Principal has applauded the
Teacher’s commitment on taking their time to give such opportunities to the school learners. This year, through

the STEM Club, has given us an opportunity to see learners' interest in science, their interactions with new
challenges and commitment in fulfilling them. The human being and a Teacher will forever be a learner in the

school of life, every day presents us with new lessons.

Kwanokuthula Primary School STEM Club 

https://www.stem.org.uk/stem-clubs/activity-sets
https://www.saps.org.uk/teaching-resources/resources/?grouping=primary
https://www.saps.org.uk/teaching-resources/resources/?grouping=secondary


22NATIONAL SCHOOL NUTRITION PROGRAMME (NSNP)
AND SUSTAINABLE FOOD PRODUCTION
The NSNP has been under the Department of Basic Education (DBE) since 2004.

Creating awareness in schools regarding
healthy eating habits through posters,
books and other material. Responsible
for feeding all learners in quintile 1 to 3
and some quintile 4 to 5 schools.

The menu consists of carbohydrates,
plant and animal proteins, vegetables
(green & yellow), fruit in season and
milk.

Cooking is done on school premises by
Food Handlers who are paid a stipend.

Learners receive two balanced meals a
day viz. breakfast and a main meal. 

There is a provincial financial manager
and district coordinators as well as
monitors.

FEEDING
All food production projects in schools like gardens,
orchards, livestock etc. including the school kitchen can
be used effectively in teaching and learning for all grades
especially in STEM Clubs.

Creating awareness to school communities that
agriculture is a science that has various careers that
learners can follow.

Empower school communities in food production and
encouraging learners to have gardens at their homes.

Networking and collaborating with other departments
and organisations in achieving this aim.

Celebrate environmental and food security events like
World Food Day, Arbour Month and Nutrition Week with
schools. Competitions are also conducted. 

The produce from these projects must be used to
enhance school nutrition and the excess can be sold.

SUSTAINABLE FOOD PRODUCTION AND STEM CLUBS

Choose a site that has enough sunlight, good soil, secure, visible and is not far from a
water source.
Establish where you are going to get the water from.
Establish an environmental school committee as well as who will be doing the garden.
Have a buy in from the school management and SGB regarding the project.
Organise basic tools like spades, fork, spades, rakes etc.
A Maths teacher can play a big role in the demarcation of plots. 
Network with other departments, organisations and community for more information. 

WHEN ESTABLISHING THE SCHOOL FOOD PRODUCTION PROJECT
(GARDEN) THERE ARE SOME FACTORS THAT NEED TO BE CONSIDERED:

Contact Mr Makholwa Xotyeni at makholwax@gmail.com to set a Food Garden up for your STEM Club.
More info can be found at:
www.education.gov.za/Programmes/NationalSchoolNutritionProgramme.aspx

Grow vegetables that you require for consumption and educational purposes. 
Get a planting calendar so as to plant at the right time. 

Learners can experience and experiment on how to grow crops. 
They can learn about soil types, effects of climate on plants, plant nutrients, parts
of plants, volumes, areas, perimeters, profit & expenditure, colour, storytelling,
insects & their life cycles,  beneficial & unwanted insects, plant production &
reproduction, soil & water conservation etc. 

WHEN THE GARDEN IS ESTABLISHED:

GARDEN USEFULNESS IN TEACHING AND LEARNING



iNaturalist is a citizen science project, where anyone (naturalists, citizen scientists, 
and scientists) can map and share biodiversity observations across the globe. 
iNaturalist helps you identify the species around you, and encourages your curiosity 
about the natural world. By recording and sharing your observations, you can also 
assist scientists working to better understand and protect our environment. This is because your
observations will be shared with scientific data repositories such as the Global Biodiversity Information
Facility to help scientists find and use your data. You can find out more at www.inaturalist.org.

NATURALIST

INFORMATION ON GRADES INVOLVED 
The iNaturalist app is rated 4 years and older on the
app stores, but users under 13 years old need
parental permission before they can create an
account.
For younger learners you can consider using 
Seek by iNaturalist. This is an ID app, where your
observations are not uploaded to iNaturalist (or other
data repositories) and the iNaturalist community does
don’t help with identification. Although it is
important to note that the ID tool does sometimes
have issues identifying South African species, and
you may get very broad identification categories.  Be Sure to Make Useful Observations. 

Be the Steward of Your Club's Data 

Consider creating a bioblitz or project for
your STEM Club.  

HOW TEACHERS CAN SUPPORT THE LEARNERS 
iNaturalist has a very helpful Teacher's Guide, that
you should have a look at before introducing
iNaturalist to your STEM Club.  

“We find that iNaturalist works best when people
want to use it, not when they're required to use it.” 

While iNaturalist is a great tool, it can often get
misused in a classroom setting. And iNaturalist can
get flooded with poor observations, copyright
violations, and offensive content.  

THINGS YOU CAN DO TO HELP: 

       Make sure that the learners upload their own 
       photos that can be used by the iNaturalist 
       community to help identify it.  

       Help guide your learners to make sure they are 
       adding quality data.  

       You can find out more about managing projects 
       here. You can also encourage your learners to 
       participate in global projects such as City Nature 
       Challenge and the Great Southern Bioblitz. 

HOW TO USE INATURALIST? 
You can use iNaturalist via their website
(inaturalist.org) or App. It is suggested that learners
download the app - it is easier to use and often has
less data quality issues as you can take a photo and
upload the observation at the same time. You can
download the iNaturalist app from GooglePlay or
AppStore. 

You then need to sign up and create a profile (all you
need is an email address). For those under 13 years
old, please use the Naturalist Minor Account Signup.  

Once you have an account, you are ready to start
adding observations! An observation records an
encounter with an individual organism at a
particular time and location. When you make an
observation, you’ll record. The iNaturalist
"Getting Started page" will guide you through
using iNaturalist and how to add observations. It
is a very usefully resource when starting your
iNaturalist journey.  

POTENTIAL EXPO PROJECT
iNaturalist is a great tool for you to use if you are interested in doing a biodiversity related Expo project. 
You can easily download observations or even create your own project to answer your research question.  

23i
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1. Club members should go the CHEMISTRY posters and answer the Monthly challenge.

2. Chemistry activities could include the following,  and learners should try 
     to explain what is happening and why:
• Make elephant toothpaste.
• Write secret messages with invisible ink.
• Make your own pH indicators using red cabbage.
• Make ‘slime’.
• Grow sugar and salt crystals.
• Investigate what happens when oil and water are mixed in a bottle.
• Work out why cut apples turn brown and how to prevent this.
• Which banana has more sugar or starch: an unripe banana or a ripe banana?
• Use chromatography to separate the pigments in a black marker ink.
• Make fizzing bath bombs.

Chemistry and Biochemistry (CHB),  
Engineering –Chemical/Process Engineering  
Biomedical Sciences – Food Science 
Earth Sciences – Soil Science 

Research Plan (your teacher approved your plan and gave your permission to start your project) 
Ethics Checklist (you checked the ethics of your own project) 
Journal (your own record of everything you did each day) 
Report (Detailed write up of your entire project) 
Abstract (250 word summary of your project) 
Poster (16 x A4 page visual summary of your project) 

5. CHEMISTRY EXPO PROJECTS: 
Chemistry projects can be entered into any of the following categories depending on the main focus
of the project (www.exposcience.co.za):  

The following all need to be ready for the Regional Expos in July/August:  

Chemistry is the branch of science concerned with the composition,
structure and properties of substances and the transformations that
they undergo. Biochemistry is the branch of chemistry that explores
the chemical processes within, and related to, living organisms. 

Scan the QR Code to access the  Chemistry posters (primary and high school) and Chemistry careers.

WHAT ACTIVITIES CAN YOUR STEM CLUB DO? 

 www.sciencebuddies.org/stem-activities/subjects/chemistrys for Kids  
 www.stem.org.uk/resources/collection/3999/chemistry-activities 
 www.littlebinsforlittlehands.com/chemistry-activities-experiments-kids/ 
 www.chembam.com/online-resources/experiments/stem-club-activities/ 

3. Further chemistry activities can be found on: 

CHEMISTRY

4. Play this cool online Chemistry Game – goREACT 
www.msichicago.org/science-at-home/games/goreact/ 

You can become a virtual Chemist and create chemical reactions. Create virtual chemical reactions anywhere
with this interactive periodic table designed by the Museum of Science and Industry, Chicago.  You can play
online or on the app. 

Download the goREACT app onto your smartphone from the App Store or Google Play Store 

https://www.stem.org.uk/resources/collection/3999/chemistry-activities
https://littlebinsforlittlehands.com/chemistry-activities-experiments-kids/
https://chembam.com/online-resources/experiments/stem-club-activities/
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1. Club members should go the ENGINEERING posters and answer the
Monthly challenge.

2. Engineering activities could include the following, and learners should try
to explain what is happening and why:

• Design and build a straw tower to see how high it can be built without falling over.
• Design and build a straw tower to see how much weight it can carry without 
   collapsing.
• Use recycled materials to build a bridge and then see how much weight the bridge 
   can support.
• Design, build and test a solar cooker using recycled materials and measure the 
   temperatures of the cooker.
• Design, make and test a bubble blowing machine.
• Design, make and test an elastic band driven car.
• Design, build and test a windmill.
• Make and fabricate building-blocks out of paper. How strong are these?
• Design and create a binary code bracelet using beads to show groups of numbers.
• Design, build and test a low-cost water tank.

Scan the QR Code to access the Engineering posters (primary and high school) & Engineering careers.

WHAT ACTIVITIES CAN YOUR STEM CLUB DO? 

Engineering is the use of scientific theories, mathematical
methods and computer sciences to solve problems within
society. Engineering is usually done when there is a specific
need in society for which a device is designed, built and
tested and then redesigned until the need is met. 

leftbraincraftbrain.com/engineering-projects-for-kids/
www.stem.org.uk/resources/community/collection/443922/

3.  Further engineering activities can be found on:

      engineering-activities

ENGINEERING

4. Design and fly Paper planes in a STEM Club Competition: 
www.tame.org/news/entry/tame-engineering-adventure-stunt-plane-state-challenge/ 

“The ideal engineer is a composite … He is not a scientist, he is not a
mathematician, he is not a sociologist or a writer; but he may use the
knowledge and techniques of any or all of these disciplines in solving

engineering problems.”

 American civil engineer
NATHAN W. DOUGHERTY



5. Design and build a Wind-Powered Machine  
Challenge: Create a machine that is powered by
the wind  | Time: 1-2 hours 
Skills learned: Design, fine motor skills,
engineering, critical thinking, and creativity  

Supplies: Straws, paper, scissors, tape, rubber
bands, small fan(s). Combining straws and paper
makes it easy to design wind-powered machines
quickly.  

What could a wind-powered machine do?  
Could it transport you from one place to another?
Power your computer? Mow the lawn? Challenge
Learners to brainstorm as many different ideas as
possible — nothing is too crazy. Then have them
choose one to prototype. Straws are the best
choice because they are lightweight and can be
built quickly.  

Give Learners time to test out their prototypes using
a fan. If you have a few different types and sizes of
fans, even better.  

Have Learners record videos of each other
explaining their ideas and how they work, then edit
the clips together and watch the video as a group.  

6. Design a Better Recycling Bin Primary 
School Challenge: Design a recycling bin 
that makes it more fun to recycle  |  Time: 1-2 hours 
Skills learned: Design, engineering, critical thinking,
creativity 

Supplies: Building tools like cardboard and
recyclables; craft knife and board 

We all know that recycling is an important part of
sustainability, but too often we don’t actually do it.
What if we designed a recycling bin that made
things more fun?  

Maybe you could design a recycling monster that eats
your plastic bottles or create a bin that lights up and
plays a song every time you recycle.  

Challenge Learners to spend some time brainstorming
their ideas and interviewing their peers. Why don’t
they always put recyclables into bins? 

What kinds of things might make them do it more
often? Once Learners have brainstormed an idea, have
them work on building and testing a prototype. This
could be scaled down or actual size - set the
parameters before they get started. 

A great way to share this project (and make a
difference) is to have Learners prepare pitches and
demonstrations of their ideas that they can share with
school administration. Encouraging Learners to build
good recycling habits at a young age can go a long
way toward making a difference in your community. 

These projects were found in the
http://ideas.demco.com/wp-

content/uploads/2019/11/Guide_to_Cultivating_
Design_Thinking.pdf. Check out other project ideas.

26ENGINEERING CONTINUED

https://ideas.demco.com/wp-content/uploads/2019/11/Guide_to_Cultivating_Design_Thinking.pdf
https://ideas.demco.com/wp-content/uploads/2019/11/Guide_to_Cultivating_Design_Thinking.pdf


ENGINEERING PROJECTS FOR THE ESKOM EXPO COMPETITION 

FOLLOW THE ENGINEERING STEPS BELOW TO COMPLETE YOUR PROJECT: 

Engineering is the application of science and technology to solving a problem. Engineers look for
problems they want to solve or how to improve a process or physical design. Creating an invention is
an example of an engineering a solution.

ASK

IMAGINE

As with investigations, the key to defining
the project is by posing the right question.

Students can ask themselves, “What
bothers me?” “What have I heard other

people complaining about?” Is it something
that could be fixed or improved on? Find a

local problem or something that needs to be
improved.

Brainstorm several ideas and consider many
different solutions. Then, research your idea

to find outwhat others know. This might
include looking at other products or

solutions that exist already.

Select one solution and make a plan! Design
the solution and the method for testing to

see if it works.

PLAN
Create a solution and explain why it should

work. Build a prototype using a physical
model or Computer-Aided-Design

Software.

CREATE

Test the solution and collect data to be sure
your solution made a change. Make sense of

the data – how do you know it worked, or
didn’t work? Did it solve the identified

problem?
 

TEST

How could you improve your solution? Make
revisions based on your test results and

observations. Draw new designs to continue
to improve your idea.

IMPROVE

*Visit the Eskom Expo for Young Scientists website for information
and resources which will assist you with your Engineering Project: 

 
https://exposcience.co.za/get-involved/resources/ 
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1. Club members should go the MATHEMATICS posters and answer the Monthly challenge.

2. Mathematics activities could include the following, and learners should try to 
     explain what is happening and why:

• Tet trouble: Is it possible to have a tetrahedron whose six edges have lengths 
   10, 20, 30, 40, 50 and 60 units?

• Daniel creates a solid 'star' shape by gluing square-based pyramids onto each 
   face of a cube, so that the cube is completely hidden. How many faces does 
   his 'star' have?

• Go on an angle hunt in the school garden. Learners can use readymade shapes 
   and record how many angles they find and then draw the shapes onto a school 
   garden map.

• Here’s the answer, what is the question? Learners write out word equations to 
   number sums e.g. 2 + 3 = 5. I have 2 apples and 3 bananas and in total that 
   gives me 5 fruits.

• Fencing it. If you have only 40 metres of fencing available, what is the 
   maximum area of land you can fence?

• Can you walk through an A4 sheet of paper?

• Use a single sheet of A4 paper and make a cylinder having the greatest possible 
   volume. The cylinder must be closed off by a circle at each end.

• Print out a Tangram puzzle page, cut out the shapes and see what you can make by moving the shapes 
   around.
• Find a way to show how much plastic a family or a school recycles in a week.

• Measure the height of the club members and compare the heights to shoe size, then find a way to 
   represent the data. 

Scan the QR Code to access the Maths posters (primary and high school) and
Maths careers

Mathematics is the study of quantities, structures, space and
change. Mathematics includes statistics which deal with the
collection, analysis, interpretation, and presentation of
numerical data, as well as the probability which is the
representation of the likelihood of an event occurring.

www.nrich.maths.org 
www.mathgiraffe.com/blog/some-activities-to-have-on-deck-if-you-
are-moderator-of-a-math-club

https://mathsframe.co.uk/en/resources/category/22/most-popular 
www.topmarks.co.uk/maths-games/11-14-years/number 

3. Further mathematics activities can be found on:

4. Free Online Maths Games are available here 

WHAT ACTIVITIES CAN YOUR STEM CLUB DO? 
MATHEMATICS



SUBJECT SUPPORTING QUESTIONS

Mathematics What type of function is best to predict the rate of melting of the polar ice
caps? 

Mathematics When will the polar ice caps be gone, and what effect will this have on the
Earth and humanity?

Science Why is the Arctic sea ice melting at an exponential rate?

Science What are the potential outcomes for the biosphere if the polar sea ice
continues to melt?

Science Is there an evidence-based relationship between the amounts of greenhouse
gases to the annual temperature change?

English What are the existing perspectives on climate change and global warming?

5. Maths is an important part of STEM Club activities. 
Being good at Maths does not only happen in a classroom but also during our daily lives 
e.g. budgeting for food and petrol and planning to build a house. 

Check this link to find out more about Maths in our Daily Lives: 
https://studiousguy.com/examples-of-mathematics/ 

6. Maths and Climate Change 
A fantastic example of a cross-curricular activity that can be planned for 2023: 

Students will analyze the cause and/or effect of the melting of the polar ice caps over the last 40 years and
determine if and when it will have a significant effect on the Earth and humanity. 

www.oercommons.org/authoring/7876-climate-change-cross-curricular-math-english-scien/view 

ESSENTIAL QUESTION(S) 
How fast are the polar ice caps melting, and why is this rate important to human life
on Earth? 

SUBJECT AREA QUESTION(S) 

Without mathematics, there’s nothing you can do. Everything
around you is mathematics. Everything around you is numbers.

Indian writer and mental calculator
SHAKUNTALA DEVI
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Investigating how a Cartesian diver works and why.
Building and testing a bottle rocket.
Racing balloon buggies.
Designing and making paper planes and seeing how far they can fly.
Making your own sundial to find out the time of day without using a phone. 

Creating electrostatic forces and showing their effect. Rub a balloon on your hair.
Making balloon kebabs.
Making and testing a simple levitation device.
Make a cloud in a bottle.
Make your own lava lamp.

1. Club members should go the PHYSICS posters and answer the 
 Monthly challenge.

2. Physics activities could include the following, and Learners should try to explain 
     what is happening and why:

       N.B. Never look directly into the sun.

spark.iop.org/sites/default/files/media/documents/Physics%20to%20go%20experiments.pdf 
spark.iop.org/sites/default/files/media/documents/Activities%20for%20stem%20clubs.pdf

3. Further physics activities can be found on

To stimulate interest among learners about Science, Technology, Engineering, 

To excite and inspire Learners to engage in all aspects of science using space science as a driver.
To provide inspiration for the pursuit of scientific knowledge and broaden their way of thinking about
science.
To make Learners understand the value of time and to help them manage time properly.
To instil the importance of communication especially when it comes to STEM communication.
To encourage Learners to be innovative by using science related questions that can help to develop their
communities.
To stimulate interest in STEM Clubs.

WORLD SPACE WEEK 
The objectives of the SANSA World Space Week, an initiative of SANSA’s 
Science Engagement Unit, are outlined below:

       Mathematics and Innovation (STEMI).

Physics is the study of energy, motion and forces. Physics
includes Astronomy and Space Science which is the study of
the universe, including its origins and the properties of
objects in space.

Scan the QR Code to access the Physics posters (primary and high school) and
Physics careers

WHAT ACTIVITIES CAN YOUR STEM CLUB DO? 
PHYSICS



INTRODUCTION
World Space Week is celebrated annually with different themes each year that are aligned to the 
United Nations sustainable development goals. SANSA Science Engagement runs projects each year 
of WSW that are mainly targeting school learners. The focus differs on the theme and needs of the chosen
schools, everything is then aligned to the curriculum, with the focus on Earth and Beyond, which is the focus
in GET level and lower levels.

The focus in 2022 was Science clubs in the Cape Winelands, Overberg and Metro South (Space and
Sustainability). Schools get invited to take part in the programme and some schools request to join the
programme, which is also another option. The information is provided on the SANSA social media platforms,
like Facebook, Twitter and Instagram (SANSA Science Engagement) pages. Also schools within the SANSA
emailing list get emailed to invite their learners to join the programme.

The target grades are usually GET phase and lower to grade 4. The reason for targeting these phases is
because learners are still unsure of what they want or which careers to pursue. 

Should you have any questions/enquiries please feel free to contact:
Thandile Vuntu, Science Engagement Unit Manager
tvuntu@sansa.org.za
028 285 0029/ 082 597 1590

Nthabiseng Moloi, Science Engagement Officer
nmoloi@sansa.org.za
028 285 0055

31

SOUTH AFRICAN ASTRONOMICAL OBSERVATORY (SAAO)
The SAAO is a facility of the National Research Foundation, which operates under the South African
Department of Science and Innovation.

OBSERVATORIES IN THE WESTERN CAPE
1. Observatory, Cape Town
The SAAO’s headquarters are in the Cape Town suburb of Observatory on the site of the former Royal
Observatory. The historic building is recognised as a National Heritage Site, and houses administration
facilities, offices, and the SAAO library.

2. Sutherland, Northern Cape
The SAAO also has a site in Sutherland. Here, SAAO’s major telescopes operate in some of the world’s best
conditions for astronomy, on a hilltop 1 800 metres above sea level, near the small town of Sutherland. The
site was chosen for its year-round clear skies, semi-arid setting, and absence of light and other pollution.

OBJECTIVES OF SAAO
Founded in 1820, the SAAO is the national centre for optical and infrared astronomy in South Africa. Its
primary role is to conduct fundamental research in astronomy and astrophysics by providing a world-class
facility to scientists. The SAAO also promotes astronomy and astrophysics in Southern Africa, by sharing
research findings and discoveries, and participating in outreach activities to enthuse citizens about physics
and astronomy.

The SAAO also has an instrumentation division that builds, maintains and supports the various instruments
used on telescopes in Sutherland. In the division, there are expertise in mechanical, electronic and software
engineering, and a mechanical workshop able to fabricate the most complex and delicate of components. 

Information on grades involved
Activities can be tailor made for the different age groups and grades.



How teachers can support the learners in being part of the SAAO or get them to the SAAO
The teachers can contact SAAO to arrange for the learners to attend the open nights, tours, stargazing 
visits and field trips to the SAAO sites in both Cape Town and Sutherland. The teachers can also contact 
SAAO if they want the team to visit their schools for outreach programs.

Please email enquiries@saao.ac.za if you have any queries regarding bookings for Cape Town Open Nights.
Please email suthbookings@saao.ac.za or phone 076 900 0308 if you have any queries regarding bookings and
tours for Sutherland.

What the learners will do in the SAAO
Learners are welcome to visit the SAAO in Cape Town on SAAO Open Nights, on the second and fourth
Saturday of every month at 20:00. 

All Open Nights include a presentation on topics of astronomy or physics, and an introduction to the historic
McClean telescope, the observatory museum, and the library. If the weather is clear, there will be a chance
for stargazing using telescopes set up for the night.

SUTHERLAND
Learners can also visit the site and see what SAAO researchers do, schools are invited to book a tour. 
Please note that SAAO can only accommodate you if you have booked a visit – no unscheduled tours
are permitted.

SUMMARY OF ACTIVITIES THAT LEARNERS CAN DO AT SAAO:
• Take a guided or unguided tour of SALT and other world-class telescopes.
• See the stars as SAAO researchers do, from the best viewing site in Africa.
• Book an exciting field trip to learn more about the stars and astronomy in Africa.
• Participate in the SAAO open nights

www.saao.ac.za/
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Compost heap 
@ school 

Trowel
Thermometer
Water
Spade 
Cardboard
Gloves 
Egg shells 
Vegetable and fruit
scraps
Tea bags 

Plan 30 – 60 mins 
Start at any time, keep
going all year, turn over
periodically, compost is
a darkish crumbly soil.

Takes about 
6 months

www.edenproject.com/l
earn/eden-at-

home/how-to-make-a-
compost-heap-10-top-

tips#:~:text=Put%20the%
20right%20stuff%20in,up
%20paper%20and%20fall

en%20leaves.

Measure biodiversity -
Measure out a 1m   area,

identify plants, then count
and record plant species,
draw a scale drawing of
the distribution of the

plant species on graph
paper.

1m  quadrat using
4m of string
Any 4 pipes or
dowelling that are
1m in length
Graph paper
HB Pencil
Plants of the
Western Cape
website

Make quadrat – 30 mins
Identify plant types – 30
to 60 mins
Count plant types – 30
mins

Making and using a
quadrat - Science

Learning Hub -
www.theplantlibrary.co.z

a/fynboswesterncape

DNA Test – extract DNA
from fruit cells using
various chemicals.

Beaker
filter paper
skewer
alcohol
fridge
plastic bags
fresh fruit (club to
purchase)

45 – 60 mins

www.ontariosciencecent
re.ca/media/1156/scien
ceathome_dna_grade12

.pdf

Make a cell model with
recycled materials

Use fabric scraps or
other paper based
materials
Scissors
Labels
Shoe box (for a plant
cell wall)

Plan 60 mins
Make cell in groups 60

mins

https://kidadl.com/edu
cation-learning/how-to-

make-a-plant-cell-
model

GENERAL STEM CLUB ACTIVITIES 
Natural Science, Physical and Life Science Classrooms/Labs should have equipment that you can
borrow for these activities. 

WITH APPARATUS, TIME FRAMES AND WEB ADDRESSES

2

2

ENVIRONMENTAL SCIENCE (Maths, Biology and Physics)

IDEA 
APPARATUS

NEEDED 
PURCHASE

DETAILS/WEBSITE  TIME

CELLS AND DNA (Biology and Chemistry) 

IDEA 
APPARATUS

NEEDED 
PURCHASE

DETAILS/WEBSITE  TIME
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Grow beans and look at
the effect of different

wavelengths of
light/unilateral light 

Grow a maze 
Pot
Potting soil
Trowel 
Cotton wool
Petri dishes 
Bean seeds 
Sheets of different
colour
transparencies 
Instructions for
unilateral light 

Plan 30 mins 
Germination 2 – 10 days 

Grow till harvesting –
6weeks 

 

www.growveg.co.za/gui
des/growing-beans-

from-sowing-to-
harvest/#:~:text=Use%2
0a%20hoe%20to%20scra
tch,or%20four%20weeks
%20until%20midsummer.

Grow veggies in a
classroom window 

Craft knife
Nail
3 x Empty
transparent plastic
bottles with lids
Soil
Veggie seeds 

Plan 30 mins 
Make 30mins 

Plant seeds 30 mins 
Grow veggies over many

weeks 
 

https://sharingideas.me
/garden-with-bottles-
grow-vegetables-and-

spices-in-small-spaces/ 

Grow a food garden at
school – measure out

the correct sizes spaces
for the veggies and

depths at which to plant
the seeds

Homemade quadrat
using string to mark
out 1m x 1m beds 
Bean seeds & other
seeds 
Egg boxes to
germinate veggie
seeds in 
Trowel 
Soil test kit
Compost 
Source of water –
rain, tap, clean
recycled
Watering can 
You might need to
grow the veggies in
old tyres 
Veggie growing
chart

Whole year

www.capetown.gov.za/
Family%20and%20home/

personal-
health/nutritional-

health/start-a-food-
garden

 
www.seedsforafrica.co.z
a/pages/western-cape-

vegetable-planting-
chart-1

Movement of water
through a twig eg celery

Beaker 
Bromothymol blue or
eosin 
Any plant with white
flowers 

Set up 15 mins
Watch over 60 mins &

the next day

http://steamexperiment
s.com/experiment/plant

-transport-changing-
the-colour-of-a-flower/

PLANTS & PLANT GROWTH (Maths, Biology, Chemistry & Physics) 

IDEA 
APPARATUS

NEEDED 
PURCHASE

DETAILS/WEBSITE  TIME
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Do food tests 

Benedicts solution
Biuret solution
Iodine solution
Ethanol
Filter paper 
Test tube rack and TT 
Milk
Starch
Egg white 

Plan 30 mins 
Do food tests 30 mins 

The Grade 10 Life
Science textbook will

have detailed
procedures to follow.

ORGANIC SUBSTANCES (Chemistry and Biology) 

IDEA 
APPARATUS

NEEDED 
PURCHASE

DETAILS/WEBSITE  TIME

Make your own moving
hand 

Construction Paper
Straws (plastic,
paper or make tubes
with construction
paper)
String
Scissors
Pencil
Tape 

Plan 15 mins 
Do 60 mins 

www.steampoweredfami
ly.com/hand-model-

stem-craft/

Make your own skeleton
hand and compare to an

X Ray

Card
Coloured pens
Oil
Ear bud
Swab to clean up 
X Ray of Human
hand  

30 – 60 mins
www.mombrite.com/ske
leton-handprint-x-ray-

craft/

Learn how to draw a
human hand to scale

Add a caption: “ Human
hand” and your name at

the bottom of the
drawing

A friend’s hand 
A4 paper  
HB and B pencils 

Practise 30 mins
Do final drawing 30 – 60

mins
Club selects most life
like drawing of a hand

https://commons.wikim
edia.org/wiki/File:01_1
6_X-ray_of_Hand.jpg

HUMAN BODY (Engineering, Biology, Art) 

IDEA 
APPARATUS

NEEDED 
PURCHASE

DETAILS/WEBSITE  TIME
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WHY SHOULD LEARNERS ENTER STEM COMPETITIONS?
Learners should stretch themselves by testing their knowledge and understanding of STEM
subjects by entering STEM Competitions like Olympiads.

Learners can test their critical thinking and collaboration skills by working in pairs while doing a
STEM project.

STEM competitions also teach Learners the relevance of their learning, as well as the importance
of teamwork, success and failure.

Contests make an opportunity for Learners to challenge themselves.

LIST OF AVAILABLE COMPETITIONS IN SOUTH AFRICA

OLYMPIAD TRAINING
PROGRAMME

STEM COMPETITIONS

www.saasta.ac.za/astemi
-competitions-2

THE UNIVERSITY OF CAPE TOWN
MATHEMATICS COMPETITION

SOUTH AFRICAN
PHYSICS OLYMPIAD

THE WORLD ROBOT OLYMPIAD

LIVING MATHS
MATHLETICS OLYMPIAD

CONQUESTA PRIMARY
SCHOOL OLYMPIADS

ESKOM EXPO FOR
YOUNG SCIENTISTS

FEMSSISA

SOUTH AFRICAN
SCIENCE OLYMPIADS

COMPUTER TALENT SEARCH

COMPUTER PROGRAMMING
OLYMPIAD

COMPUTER APPLICATIONS
OLYMPIAD

SOUTH AFRICAN
MATHEMATICS OLYMPIAD

SOUTH AFRICAN
MATHEMATICS CHALLENGE

SIYANQOBA REGIONAL OLYMPIAD
TRAINING PROGRAMME

TEACHER PROBLEM
SOLVING COURSE

FAMELAB® SOUTH AFRICA

NATIONAL SCIENCE OLYMPIAD™

NATURAL SCIENCE OLYMPIAD™

SOUTH AFRICAN SCIENCE
LENS COMPETITION™

YOUNG SCIENCE 
COMMUNICATORS COMPETITION™

ASTROQUIZ™

NATIONAL SCHOOL DEBATES™

STEM Club Learners should
aim to enter as many of the
Competitions listed on the

following pages as possible.
Scan the QR Code to view all
ASTEMI Competitions (listed

above):

"STEM Club at our school has revived
the love for STEM subjects to those

learners that are not doing well
academically. Having STEM Club
meetings has shown that learners
perform well in academics if fun is

thrown into the mix and STEM Club
came with the fun in the academic space
and our Wednesdays are no longer the

same." COSAT



Challenge Questions will be set on 2 topics and will be at Primary School Level and High School Level
and in English and Afrikaans. 
Usually the due date for submission of answers is within a month of receiving the questions. Please see
the STEM Club 2023 Calendar for due dates of the answers. 
Initially, the Challenge Questions will be fairly straightforward. But later in the year, challenge questions
will involve two or more STEM topics (e.g. Biology and Engineering). 
Challenge Questions are posed in English and in Afrikaans. 
Answers: 

When we read the Learner’s answers we take their age and language preference into account. 
Each month, STEM Club staff read all the answers that were submitted by the due date and select the
answer that best fits the question and the criteria. 
Winners are announced on the Teacher WhatsApp group and in the Newsletters. 
Prizes and certificates are sent to the schools for handing out at an Award Ceremony usually in October.
 

Challenge Questions have been set up for Individual members of STEM Club to challenge themselves
to answer open–ended questions sent out each month by the CTSC STEM Club Team.  

       Answers should be typed in English or Afrikaans but code switching into different languages can take 
       place for an odd word.  

STEM CLUB NETWORK CHALLENGE QUESTIONS 37

The Teachers download and print the Challenge Questions on A4 paper (landscape) and then prestik a copy
onto the relevant STEM Club posters. 
The Teachers show that month’s Challenge Questions on the data projector and discusses the meaning of
the questions with the STEM Club, without answering them. 
The Teachers also discuss the criteria e.g. number of sentences AND the due date. 
The STEM Club Learners do research on a computer about the questions and the Teachers assist with how to
answer on a Google link. 
The STEM Club Learners answer the questions in their own words and  

SUGGESTIONS FOR STEM CLUBS 
1.

2.

3.
4.

5.
       - Primary school answers – a minimum of 2 sentences.  
       - Secondary school answers – a minimum of 5 sentences 
If necessary, the learners do a sketch that will be uploaded as their answer. 
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A Research Plan together with an Ethics Checklist 
A Journal 
A Report  
An Abstract  
A Poster 

Who else has done a similar project? (Background research) 
Why am I doing this project? (Purpose and aim) 
How will I do this project? (Hypothesis / Goals and Method) 
When must it be done? (Timeframe) 
How do I record the project information? (Journal and Report) 
How do I show the important part of my project? (Abstract and Poster) 

Expo teaches learners to conduct scientific and engineering research, which then prepares them for
further study in the field of Science, Technology, Engineering, Mathematics and Innovation (STEMI). The
organisation seeks to engage young people from across South Africa in high-quality scientific research in
13 categories that cover scientific investigations, engineering projects, mathematics, computer science or
social science projects. 

WHO CAN PARTICIPATE IN EXPO? 
Expo district / regional competitions are open to all learners in school, including home-schooled learners.
Check with the Regional Science Fair Director (RSFD) of your region about grades that are
accommodated in your area.
 

Learners are encouraged to do and enter research projects individually, however, a group project with
only two members is also accepted.  

A learner may only enter one project in one Expo Region per year. 

WHAT IS AN EXPO PROJECT?
An Expo research project involves learners undertaking thorough research of a topic and presenting this
research in written, visual and spoken form. Doing an Expo project is a form of project-based learning as
many Expo participants have advanced scientific knowledge after entering Expo and they did the learning
themselves i.e. they were ‘learner driven’. 

Types of projects: Scientific Investigations OR Engineering / Computer Science OR Mathematics /
Theoretical OR Social Sciences – learners enter one type 

Projects should focus on ONE of the 13 Expo Categories. 
Expo categories: https://exposcience.co.za/projects/categories/ 

An Expo project is made up of the following parts which are done in this order: 
1.
2.
3.
4.
5.

At the beginning of your project, you need to ask yourself these questions:  

Resources: https://exposcience.co.za/get-involved/resources/

STEM COMPETITIONS:
ESKOM EXPO FOR YOUNG SCIENTISTS
Eskom Expo for Young Scientists (Expo) is a national initiative in South Africa
where learners are provided a platform to showcase their research projects.
Expo is proud to have 35 affiliated regions in all South African provinces in
which learners can participate. In the Western Cape there are four regions:
Cape Town, Eden Karoo, Stellenbosch and West Coast. Learners get to
showcase and discuss their work to judges and the public (this may include
teachers, learners and other interested people). 



SAICE - WESTERN CAPE
BRIDGE BUILDING
COMPETITION 
The Western Cape Branch of the South African
Institution of Civil Engineering (SAICE) 
will once again be hosting their prestigious
annual schools Bridge Building competition. 
This year they have partnered with the Cape
Town Science Centre to ensure more learners
get to experience this unique and rewarding
engineering competition. 

The objective of the competition is for teams of
three learners (Grades 10 -12) to build a bridge that
meets specific parameters specified by the
competition using a limited number of timber struts
and a single tube of glue. This project is intense and
focused and will expose learners to the concepts of
designing, fabricating and assembling their design. 

Bridge Building Kits will be issued to STEM Club
High schools which the Club will take and then
build at their schools. The bridges will be
collected and brought to a central venue where
they will be loaded until they break. The bridges
will be assessed on their strength to mass ratio
as well as their aesthetics. 

Schools that perform well, will be invited to
participate in the SAICE-WC Bridge Building
competition where they will get another chance to
build a bridge under live conditions with other
schools. 

For more information on the competition please
visit our website: www.saicewc.co.za/school-
competition/saice-wc-bridge-building-
competition/ 

STEM COMPETITIONS: 
WCED & HORIZON MATHS 
COMPETITION 
The WCED & Horizon Maths Competition has
been held for the last twenty-three years in
the Western Cape and at our sister schools in
Gauteng, Eastern Cape, Limpopo and Natal.  

The aim of this competition is to instill a love
and appreciation for Mathematics and is
open to Grades 5, 6 and 7. 

Each year around 70 000 learners participate
nationally in this competition. Our aim is to reach
as many individual students as from all cultural
and socio-economic backgrounds. We strive to
make an impact on the individual child and to
leave them with an excitement and curiosity for
Mathematics. 

The competition is based on two rounds. The
First Round will be written at your school. You
will conduct the test. The entrance for the First
Round is free. Learners who attain 50% and
higher in the First Round qualify for the Second
Round. However, a minimum of 10 pupils per
school may proceed to the Second Round even
if they get below 50%. There will be a fee of R20
per Entrant. This fee will be subsidized by WCED
for all participant schools. So the Second Round
is free. 

Teachers can support learners by practicing on
the past papers on our website - hmc.org.za 

STEM Clubs is very helpful in our school
especially in natural sciences. The activities

given to learners encourage them to be more
interested in sciences. It encourages learners

to be creative thinkers, inquisitive and
develop more skills. Natural sciences and
technology results improved, learners are

working hard to pass the subjects so 
that they can be part of a stem club. 

INTSHAYELELO PRIMARY SCHOOL -
SCIENCE BUDDIES STEM CLUB
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Each team consists of four (4) learners (no less, no
more) 
Entry is free 
Schools enroll via an enrolment form for round 1.  
No school is allowed to jump a round. 
Round 1 will be paper-based and written at
school. All schools must submit their results
before being allowed to enroll for round 2. 
Rounds 2 to 4 will be online. 
The top three teams in the provincial round as
well as the top three in the national round stand
to win prizes. 

The paper will be emailed to all educators who
registered by the closing date.  
All grade 7 learners are allowed to participate at
the school.  
The educator has the choice to either not restrict
the number of grade 7 learners taking the quiz, or
may select 1 to 2 teams of four members each at
this stage.  
Once the quiz has been written, the educator
provides NRF-SAASTA with the results on the
form, which the educator will receive together
with the paper.   
The educator decides/selects which team or
teams (maximum two teams) they would like to
enroll for round 2.  

AstroQuiz is a national 
competition, which enables 
grade 7 learners from all 
provinces in South Africa to prove their knowledge of
astronomy. The quiz consists of 30 multiple-choice
questions. Participants receive recognition in the
form of certificates and awards. The competition has
been running since 2005 as a face-to-face
competition. This format changed in 2021 to include
technology. There are now four (4) rounds with the
first round being paper based and done at school.
From round two onwards, learners participate in
teams of four each. 

RULES 
This competition is open to Grade 7 learners only. 
There are four rounds that will be run. 

GENERAL 

ROUND 1 SCHOOL ROUND 

For Round 2, 3 & 4 District Rounds - selected
schools will receive more information. 

For more information and past papers:
www.saasta.ac.za/competitions/astroquiz/ 

ASTROQUIZ COMPETITION 

National Science Schools Debates 
Competition SAASTA presents an 
opportunity and invites participation 
for learners to debate high-level scientific topics.  The
National Schools Science Debate competition 2023 will
be implemented using a hybrid model through virtual
submissions and training, as well as onsite provincial
and national tournaments. The primary objective of the
competition is to develop research, critical thinking,
and information literacy skills through researching and
debating scientific topics. It also aims to advance
public awareness, appreciation, and engagement of
science, technology, and engineering in South Africa. 

WHO MAY ENTER?  LEARNERS FROM GRADES 9 TO
11 WHO ARE:  
- Interested in developing their scientific research and 
   information literacy skills
- Critical thinkers
- Willing to work as a team to present logical, clear   
    arguments
- Entry is free

PHASES OF THE COMPETITION 
Online Registration and Entry Submission - Online
registration will be opened to all schools, with there
being no limitation to the number of schools per
province. Schools will complete the online or manual
registration form and submit to SAASTA before the
closing date. Learners will prepare opening and closing
statements of 2 minutes each in a video or voice note
format and submit online before the closing date. 
 Entries from districts will be adjudicated and the top 10
schools per province will progress to the provincial
workshops and tournaments. 

PROVINCIAL WORKSHOP AND TOURNAMENTS  
The top 10 schools per province will attend an online
workshop on the debating style, and then compete in
the provincial tournaments in person. A new topic will
be provided to the learners to prepare accordingly for
the tournament. 

NATIONAL TOURNAMENT  
Provincial winners will compete at the national
tournament for the title of the 2023 National School
Science Debates champions. SAASTA intends to host
the national finals as an in-person event. A reversed
data billing system or a zero-rated platform will be
used at the provincial workshop. 

debates@saasta.ac.za  |  www.saasta.ac.za 

NATIONAL SCIENCE 
SCHOOLS DEBATES
COMPETITION 
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 “Scientists have become the bearers of the torch of
discovery in our quest for knowledge.”
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The aim of the Natural Science Olympiad® (now in its 121th year) is to identify and nurture talent in Natural
Science and to increase the number of learners who opt for Physical Science, Life Science, Accounting and
Mathematics at high schools. It also acts as a feeder for SAASTA’s National Science Olympiad for grades 10
to 12, which is now in its 587th year. 

The competition questions encourages all learners, those who love science and those who have never been
exposed to the fascinating world of science, to take Physical Sciences, Life Sciences and Mathematics at
high school level and to consider a career in science, engineering or technology. 

ENTER THE 2023 NATIONAL NATURAL SCIENCE OLYMPIAD 
1. The entry fee for the Natural Science Olympiads is R35 per learner per paper. 
2. There are two papers to choose from, i.e. Grades 4 - 6 and Grades 7 - 9.
3. Only learners in grade 4 - 6 and 7 - 9 may enter respectively. 
4. All papers are available in both English and Afrikaans. 
5. Link to online registration platform - available at end of January: https://olympiad.saasta.ac.za 

Past papers to practice on are available at: www.saasta.ac.za/competitions/natural-science-olympiad/ 

NRF SAASTA OLYMPIADS
NATURAL SCIENCE OLYMPIAD

The National Science Olympiad is in its 587th year. The project offers learners in grades 10-11 an exciting
opportunity to compete in science with fellow learners from all nine (9) provinces as well as SADC countries
such as Lesotho, Zimbabwe and Namibia. 

The competition comprises an annual examination in science (Physical and Life Sciences). The top national
performers stand to win prizes. The main aim of the competition is to identify talent, encourage excellence in
science education and to stimulate interest in the sciences. It seeks to inspire young people to consider
careers in science and technology. The top winners will attend a prize giving ceremony either face-to-face or
online. 

ENTER THE 2023 NATIONAL SCIENCE OLYMPIAD 
1. The entry fee for the National Science Olympiads is R35 per learner per paper. 
2. Learners can enrol for Physical Sciences and/or Life Sciences. 
3. All papers are available in both English and Afrikaans.
4. Only learners in grades 10, 11 and 12 may enter. 
5. Link to online registration platform available at end of January:  https://olympiad.saasta.ac.za   

Download past papers to practice on, from: www.saasta.ac.za/competitions/national-science-olympiad/ 

NATIONAL PHYSICAL SCIENCE OR LIFE SCIENCE OLYMPIAD 

STEPHEN HAWKINGS

https://kidadl.com/facts/must-know-facts-about-stephen-hawking-for-science-readers


The SAMO is for Grade 8 – 12 learners and the 1st Round hopes to involve as many 

Learners who attain 50% or higher in the first round qualify for the 2nd Round. There are two levels: junior
(grade 8 and 9) and senior (grade 10 to 12). This time both groups write two-hour papers requiring
answers only. It will be written on the 12th May. 

The top 100 of each division from the previous round qualify for the 3rd Round. The paper consists of real
Olympiad problems: tough questions requiring insight, ingenuity and logical rigorous proofs. It will be
written on the 27th July. 

The best achievers are considered to be selected for the national teams taking part in the International
and Pan African Mathematics Olympiads. 

The SAMO, and the SA Maths Challenge (SAMC) are national Mathematics competitions organised by
the South African Mathematics Foundation (SAMF) which aims to improve mathematical ability. 

THE SOUTH AFRICAN MATHEMATICS OLYMPIAD (SAMO)
www.samf.ac.za/en/sa-mathematics-olympiad 

       learners as possible in problem-solving. This makes it the biggest Olympiad in the 
       country. The First Round will be written on 9 March and consists of three levels: grade 8, grade 9 and 
       grades 10 to 12. Each paper contains 20 questions with multiple-choice answers, and learners have one     
       hour to complete the paper. For this round, the teachers mark the papers or it is auto-marked for the   
       schools that chose to write the 1st round online. 

The SAMC caters for Grade 4 – 7 learners and also consists of 3 rounds. It uses 

SAMF strives to keep entry fees low with a lowest option of R 20 per learner. More information
concerning the entry fees for 2023 will be available on the SAMF website in due time. 

The best way to prepare for an Olympiad is to work through past papers. All the SAMO & SAMC past
papers and solutions are available on the SAMF’s website www.samf.ac.za. You have to register as a user
to gain access to these valuable resources. 

SAMF has partnered with MyTutor.chat, an online platform which gives access to some of the past
papers. Learners and teachers can register and immediately start practicing on questions. Questions will
increase in difficulty as you get it right, or test your skill again with a similar question until you can
progress. 

SOUTH AFRICAN MATHEMATICS FOUNDATION CHALLENGE 
www.samf.ac.za/en/sa-mathematics-challenge 

       the same qualification system as the SAMO i.e. above 50% gives access to the 
       2nd Round. 

SOUTH AFRICAN MATHEMATICS OLYMPIAD &
SOUTH AFRICAN MATHEMATICS FOUNDATION CHALLENGE

We will always have STEM with us. Some things will drop out of the public eye and
go away, but there will always be science, engineering, and technology. 

And there will always, always be mathematics.

KATHERINE JOHNSON
African-American Mathematician
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to popularise Mathematics among high schools in Western Cape. 
to raise awareness among both learners and teachers that Mathematics is a subject that is enjoyable and
accessible for all.
to identify promising students and offer them opportunities for further development of their mathematical
talents.
to attract students to study mathematics at UCT. 

The UCT Mathematics Competition is open to all high schools in the Western Cape. Registration will
open on 1 February 2023; interested teachers can enter their schools using the online portal -
portal.uctmathscompetition.org.za/.  

Each school may enter five individuals and five pairs in each grade.  
There is no entry fee. 

THE OBJECTIVES OF THE COMPETITION ARE: 

The competition is being held in the evening of Tuesday 25 April 2023 at the University of Cape Town. 
 www.uctmathscompetition.org.za/ hosts a repository of past papers. 

Apart from having loads of fun, the challenge of starting our STEM club and planning
activities for each week has really proven to be a real learning opportunity and a period of

growth for me and the learners. Through teamwork the learners were able to build
friendships across the different grades and it was delightful to watch them smile and laugh

and having fun while busy acquiring new scientific skills and knowledge. It was
encouraging to see the learners show up every week in their numbers, eager to discover
something new and to learn more. And even more heart-warming when they popped in

through the week to ask, "Teacher, are we meeting on Thursday?" 
 
 

The parents were very helpful in terms of allowing me the time to
engage with their children in stem club activities, even after

school. The learner's really enjoyed doing these activities and they
were very effective activities that enhance learner abilities in

understanding some Natural Science concepts.
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TESTIMONIALS 

APEX STEM CLUB 

Our School's Club was only conducted after our teachers attended the STEM
Workshop. This meant that not all our Science Department staff had buy-in
yet. Because we are continuing for the 2023 term, we can better plan each

activity. We had more participants than was expected, but less in the junior
(GET phase). After posting on social media more scholars attended. The

incentive of receiving a participation award encourage continued
participation. The only problem we faced was that there are other extra

classes conducted on the same day/time, so the most of the Gr12s did not
participate.

JILLIAN METTLER
Natural Sciences Teacher -

Wellington Secondary School 

PATHFINDERS STEM CLUB
Nal’ikamva Primary School 



STEM CLUB PARTNERS
PARTNERS FOR 2023

STRATEGIC

IMPLEMENTING

SPONSORS/FUNDING PARTNERS

Thank you to all our partners for enhancing and strengthening the STEM Club
Network Programme and for supporting our STEM Club Network Teachers.
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CAPE TOWN SCIENCE CENTRE
For more information, please contact the

t: 021 300 3200    |    w: www.ctsc.org.za/stem-clubs

370B Main Road, Observatory, Cape Town, South Africa

For STEM Club support at the Cape Town Science Centre, 
please contact: stemclubs@ctsc.org.za 


