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The Cradle of Humankind in South 
Africa has a sundial that is designed 
and built using science and 
mathematics from ancient times. 
It is accurate to within 5 minutes!

But it is not only the sun that 
scientists in South Africa are looking 
at. We have three planetariums 
where you can go and learn about 
the stars and planets.

An ancient clock



In a sundial, the 
“stick” that  
makes the  
shadow is called a 
gnomon (pronounced 
no-min). A sundial 
works because the 
shadow made by the 
gnomon moves as the 
sun moves across  
the sky.

The sundial from The Cradle of Humankind has a figure of 8 that the 
gnomon is moved along depending on the month of the year. 

The shadow is longer during winter and shorter during summer, so the 
gnomon is placed closer to the time line during summer and further away 
during winter. This makes it accurate all year round!

What’s Happening Here?

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 
To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Build your own sundial

Place a marker, such as a 
stone or stick, at the end of 
the shadow of the stick and 
label what time it is.
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Every hour, go and 
place a marker and 
label what time it is.
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Do this 
activity on a 

sunny day.

Find a 
thin, 
straight 
stick. 
Stand it 
up in the 
ground 
so that 
it is 
pointing 
straight 
up.
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How accurate is a sundial?
The sun rises higher in the sky 

during summer than winter, 
meaning the angle 

between the sun’s rays 
and the gnomon 

changes. 

This will mean that the sundial 
you made will not be as 

accurate later in the 
year as it is now.

Continue 
to do this 
until you 
have all 
the hours 
marked for 
a day - you 
may have 
to do this 
over 2 days 
so that 
you can 
mark all 
the hours.
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After that, as long 
as the sun is shining, 
you will be able to 
use the sundial to 

tell the time.
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careers:

Jonathan Padvantan holds a BSc 
Honours in Physics. He is runs the live 
shows at the WITS planetarium. He tells 
people all about the night sky – including 
information about astronomy and related 
physics. The shows mix music, visuals and 
information to make a great experience. 
He also looks after the 2 ton star projector 
to make sure what the audience sees is 
clear and accurate. Working as a team 
is essential in his job – this inspires him 
every day when he comes to work.

…and that still happens today…

The planetarium at the Wits University 
in Johannesburg was opened in 1960 
and has been teaching people since then 
about the stars, planets, the sun and our 
solar system.

Picture by Thuvack (Own work) [CC BY-SA 3.0 (http://creativecommons.org/
licenses/by-sa/3.0)], via Wikimedia Commons

Since ancient times, people have been 
fascinated by the Sun and the stars…

Learning about stars

curriculum  
links

� �GRADE 7: Mathematics – Geometry of straight lines, transformation geometry, construction of geometric figures.

� �GRADE 8: Mathematics –  Angle relationships, enlargements and reductions.  
Natural Sciences – Planet Earth and beyond. 

� �GRADE 9: Mathematics – Enlargements and reductions. Natural Sciences – Planet Earth and beyond. 

� �GRADE 10, 11 & 12:  
Tourism – Tourism attractions, Culture and Heritage

An Astronomer studies the 
objects in the sky such as the 
Sun, planets, stars, galaxies 
and black holes. They are often 
expert physicists. South Africa 
is a world leader in this field 
and has awesome facilities – 
such the SKA radio telescope 
and the South African Large 
Telescope (SALT).

Laser technicians  
can work in a variety of  
jobs, including working with 
surgeons to perform delicate 
operations or giving cosmetic 
treatments. They are good  
at maths, physics and 
electronics and need to be 
able to maintain and repair  
the laser equipment too.
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Do you want to start a science club at your school? Send us the 
following information, and Science Spaza will contact you.

School: ���������������������������������������������������������

Name: ����������������������������������������������������������

Telephone number: �����������������������������������������������

Email address: � ��������������������������������������������������

Postal address: ���������������������������������������������������

���������������������������������������������������������������

���������������������������������������������������������������

���������������������������������������������������������������

Visit www.sciencespaza.org, email info@sciencespaza.org, sms or WhatsApp us 
on 076 173 7130 or write to us at PO Box 22106, Mayor’s Walk, 3208. 

Start your own Science Spaza

We want your 
feedback!

Send us a picture 
of the sundial that 

you made.

1.

2.

3.

4.

5.

6.

7.

Across

3.	� Sun, stars, planets, moon, galaxies…

4.	�� An instrument used to tell the time.

5. 	� Solving problems using numbers.

6. 	� The planets and moons that orbit around 
the Sun.

7. 	� A scientist who studies the stars.

Down

1. 	� The “stick” part of a sundial that  
makes the shadow.

2. 	� Where you can go to  
learn about stars  
and planets.

Use these clues to find the words 

in the puzzle:

Puzzle answers:   
Across: 3 - Celestial bodies; 4 - Sundial; 5 - 
Mathematics; 6 - Solar system; 7 - Astronomer 
Down: 1 - Gnomon; 2 - Planetarium

puzzle your mind!!!

Science Spaza is managed under the auspices of the YAZI Centre for Science and Society 
in Africa (NPC-K2015047709, Non-Profit Organisation 151-830 NPO). www.yazi.org.za

The CoE for Mathematical and Statistical 
Sciences, hosted at Wits University, focuses 

on themes that reflect the pure and applied 
nature of the mathematical sciences. 

CoE-MaSS encourages cross-disciplinary 
research and develops national capacity in 

mathematics and statistics.

The Department of Science 
and Technology contributes 
to increased well-being and 
prosperity through science, 
technology and innovation. 
For more information visit: 
www.dst.gov.za.
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