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Narrator

Hi, my name is Sergio Salgado, and I’m part of a team called OpenSciEd that provides freely available, high-quality

science instructional materials. We spoke with astronomers from around the world to get their perspectives on the

relationship between the Earth and the sky. What we learned was fascinating, and we are excited to share their

stories with you. We hope these stories get you thinking about how patterns in the sky set the rhythm for your life,

your community, and all life on Earth.

Professor Medupe

There was a giant crocodile, which, at the end of the day, swallows the Sun. And at the beginning of the day, it takes

out the Sun again. Every morning, the Sun rises in the east. Every evening, it sets in the west. And so the idea there or

the story was a model to try to understand what was happening in the sky.

Gianfranco Gori, CC BY-SA 3.0

Narrator

That was Thebe Medupe, a professor of astronomy and the Deputy

Dean of Faculty in Natural and Agricultural Sciences at North-West

University in South Africa. In addition to being an expert on cultural

astronomy throughout Africa, Professor Medupe is one of the

Tswana people in Southern Africa and was raised in the traditions of

his people. We sat down with him to find out more about his

relationship with the sky and how the people in his community

have connected to the sky over generations.
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Halley’s Comet as it passed near Earth in 1986. Photo
taken by W. Liller NASA/W. Liller - NSSDC's Photo
Gallery (NASA)
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Professor Medupe

I'm one of the Tswana people of Southern Africa. There are 4 million

Batswana people in South Africa, four and a half million of them. My

town, Mafikeng, is just on the border between South Africa and

Botswana. In 1986, Halley's Comet came to our sky. And all the media, the

radio, the newspapers, were talking and writing about astronomy, about

stars, about planets and the comets. I wanted to read and learn more

about these mysterious stars, you know, and planets. So, I went to a

library in my town, and one of the little books I found was explaining or

describing how to build a little telescope from simple things you can find

at school or at home. And I built a telescope. I was age 13 then, I took my

telescope, pointed it at Jupiter, and I saw the moons of Jupiter. That

moment was just out of this world for me. I pointed it to the Moon. I saw craters. I saw mountains on the Moon. It was

just unbelievable, and that really just developed a very keen interest of science, of mathematics, of astronomy, and

from there, that’s what I wanted to become: an astronomer.

Narrator

Professor Medupe grew up in South Africa at a time when Black South

Africans were legally not allowed to do the same things as white South

Africans, simply because of the color of their skin.

Professor Medupe

One of the things about our education system during those days was that

everything was Eurocentric, so the books of science that we were reading only

showed the white scientists, the white heroes. It was a pain for me growing up

because I couldn't see my image in the science books that I was reading. The

reason why I developed an interest in African traditional astronomy was so that

I can find material that could help me show to young Black scientists that

African people, also, are interested in science and that science belongs to

everyone in the world.

Narrator

When we say “science,” we have an image in our head of what that

means, and that image comes from Western European history. But

knowledge about the natural world was not invented by Europeans like

Galileo and Newton. For thousands of years, people around the world

have been observing the sky, collecting knowledge about the sky, testing

their ideas, and using stories to transmit those ideas to the next

generation.
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Annie Spratt

OCHA, CC BY 3.0 The designations employed and the
presentation of material of this map do not imply the expression
of any opinion whatsoever on the part of the Secretariat of the
United Nations concerning the legal status of any country,
territory, city or area or of its authorities or concerning the
delimitation of its frontiers or boundaries.
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Professor Medupe

I've done a lot of research on the history of astronomy in Africa. Black

people were studying models of the solar system centuries ago—three,

four, five centuries ago. There were schools in the Sahara where people

were studying these books. Timbuktu is an old city founded about 900

years ago on the banks of Niger River in West Africa. They were teaching

astronomy and mathematics in their schools.

Narrator

Although the Tswana were thousands of miles from the metropolis

of Timbuktu, Professor Medupe told us that his people were also

knowledgeable about the sky and used the patterns that they saw

to set the rhythms for their everyday lives.

Professor Medupe

Within the Tswana society, there are people whose responsibility it

is to be the keepers of knowledge. These are the people who would

be observant, very observant of nature, and, importantly, this

information will be passed on by word of mouth to the next

generation. Batswana people were agriculture or are agricultural

people who live off the land. They were growing crops, they had

farming, they kept cattle, and so, that routine was very much

determined by the night sky, you know, the different patterns and

different types of styles that were appearing and disappearing

throughout the year in the night sky.

If you have a well-organized society, time is very important, right?

You need to know your stars in order for you to plant in time so that

you can feed your community. They needed a reasonably accurate

calendar so that they can organize their societies. Throughout

Africa from Cape to Cairo, almost, people when they saw the

Pleiades rising in the evening, they knew that it was time for

planting.
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Narrator

South Africa is located in the southern half of the Earth, so the people there experience different seasons and

different constellations in the sky than we’re used to in the northern half of the Earth.

South Africa is in red. TUBS. CC BY-SA 3.0

Professor Medupe

In South Africa, because we're in the Southern Hemisphere, our winter months begin in May, and they end in around

August. That's our cold period. And then after that, we have spring. So, spring is from September until November,

then we have our summer from December until around March or April.

Data source: https://www.climatestotravel.com/climate/south-africa
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Hamed Rajabpour and Nariman Ghorbani

Image by South African Astronomical Observatory (SAAO). Non-commerical use
only.

Narrator

But even though the seasons and the constellations are different there, the Tswana people still saw many of the

same patterns in the sky that we do, and they used these patterns to keep time.

Professor Medupe

They had to have a calendar system of some sort. The basis of that

calendar, for example, of  the Tswana calendar, is the Moon. So,

what Batswana would do is they would look at the different phases

of the Moon, and they would count the number of days it takes for

one phase to reappear. And that meant that a month in Tswana

calendar was 29 and a half days long. If you multiply 29 and a half

days by 12 to get a whole year, that means Tswana calendar was

354 days long, which is 11 days short compared to the solar calendar

that we use today. And therefore, the Tswana calendar had to make

up for those 11 days that are missing in that calendar every year. And

that means that after every three years, 11 days accumulate to

almost a month, and therefore Tswana calendar after every three

years had 13 months, and the other years they had 12 months.

Narrator

Professor Medupe told us that, like many astronomers

across cultures, the Tswana people projected scenes

from their everyday lives onto the stars to organize the

patterns they saw in the sky.

Professor Medupe

The Southern Cross, which you can't see in the north

but which you can see here in the south, those group of

stars, the Southern Cross, were called giraffes by Batswana. If you looked at them because they were so low on the

horizon, you can see them through the trees, and they imagined giraffes eating the trees, basically. That’s why they

called them giraffe stars.

The Southern Cross (Crux) as seen from Botswana Stellarium
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Narrator

Although we cannot see the Southern Cross in the Northern Hemisphere, there are some constellations that we can

see from both hemispheres. Professor Medupe also told us another story about the familiar constellation that we

know as Orion.

Stellarium

Professor Medupe

In this story, the belt of Orion is three stars, and those are the three zebras. And then there's a star called Aldebaran,

which is part of the Hyades. In this story, it is called the hunter, and the Pleiades are the six or seven stars, seven wives

of the hunter. He left his wives to go and hunt the three zebras, hoping to bring meat home. So he tried to shoot at

one of the zebras, and he missed. And he couldn't go and get his arrow because there's a lion nearby and that lion is

Beetlejuice, and he couldn't go back to his wives because he was too embarrassed to go home without meat. So he

stayed there as Aldebaran. That's the story. The point being that different people across the world see different

patterns, and they imagine different stories, you know, to go along with those patterns of stars.

Selemela - known in the United States as the Pleiades and in Japan as Subaru.
Davide De Martin & the ESA/ESO/NASA Photoshop FITS Liberator
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Kyle Goetsch

Narrator

We asked Professor Medupe why he thought the Tswana people were interested in making connections to the sky,

beyond using it to set their calendars.

Professor Medupe

Some of the questions that scientists are asking

themselves today are the same kind of questions that most

people in the world were asking themselves: Are we alone?

Where do we come from? What will happen to us in the

future? What are stars? What are these things that are

shining up there? What's the nature of them?

But the origin of the questions really are the same as

people want to be curious about the environment and

using different approaches. We want to know our place in

the universe, so they needed to know where they're

located in the bigger scheme of things.

This podcast was produced by OpenSciEd in collaboration with Furnace FPS. Production of this podcast was made
possible by funding from the Bill & Melinda Gates Foundation, Carnegie Corporation of New York, Charles and Lynn

Schusterman Family Foundation, and the William and Flora Hewlett Foundation.
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Word Bank

Botswana - a country in Southern Africa

Eurocentric - focus on European culture without a wider view of the world

Hyades - star cluster that contains the star Aldebaran

Orion - a well-known constellation of stars

Mafikeng - Professor Medupe’s hometown on the border of Botswana and South Africa

Batswana/Tsawana people - native people of southwestern Botswana and Northern South Africa

Selemela - group of 7 stars, often called the Pleiades in the United States

Southern Cross - constellation only visible in the Southern Hemisphere
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