
Learning Objective

To learn about the evolution of telescope and astronomy.  

Resources Required

• Smartphone/device or computer to access Zap code 
(optional) 

• Whiteboards (mini), scrap paper, lined paper – for 
drafting letter

Background to this Activity

Humans have been developing technology to help 
them study the heavens for centuries. In ancient times, 
structures like Egyptian obelisks and Mayan temples 
were built in orientation to repeating astronomical 
phenomena, illustrating a keen interest in and 
knowledge of celestial occurrences. As early as 220-
150BCE, astrolabes were used to take very accurate 
measurements of the positions of stars and planets. 
However, it was not until the late 1500s that glassmaking 
and lens grinding technology was sufficiently developed 
to lead to the invention of the telescope. 

While Galileo Galilei did not invent the telescope, he 
is credited with being the first person to use one to 
observe the night sky. Having heard about the ‘Dutch 
perspective glass’ invented by Hans Lippershey in 
1608, Galileo went about making his own, with a few 
improvements, which allowed him to magnify objects 20 
times. Galileo’s telescope enabled him to observe details 
of the heavens which had never been seen, including 
the rings of Saturn, Jupiter’s four largest moons, and 
the planet Venus displaying phases just as the Moon 
does. His observations led him to conclude that the Sun 
was the centre of the Solar System as Copernicus had 
theorised, and not the Earth. He also studied shadows 
cast by mountains on the Moon and, using simple maths, 
proved they were similar to the mountains here on Earth.  

Over time, larger telescopes were constructed which 

could collect and focus more light, and thereby provide 
more detailed views of the skies and allow fainter objects 
to be seen. The Hooker Telescope at the Mount Wilson 
Observatory in California, USA, was built in 1917 and, 
with a 2.5 metre primary mirror, was the world’s largest 
telescope until 1949. Observations made in the 1920s by 
Edwin Hubble with this telescope led to two profound 
discoveries which revolutionised our understanding of 
the Universe. In 1923, his detailed observations of the 
Andromeda Galaxy proved that it lay outside of our 
own Milky Way, at a staggering distance of 2.5 million 
light years. In 1929, by combining information from 
observations of many distant galaxies, Hubble was able 
to show that the Universe is expanding as predicted by 
the Big Bang Theory. Both of these discoveries relied on 
the sensitivity and resolution of the Hooker Telescope.  

As the 20th century progressed, humankind’s ability 
to get clearer views of the heavens by making bigger 
telescopes ran up against a hard limit: the blurring effect 
of the Earth’s atmosphere. Like a hazy view across a 
hot parking lot on a summer’s day, views of space seen 
through Earth’s atmosphere appear blurred as turbulent 
air bends light in different ways. The 1990 launch of the 
Hubble Space Telescope – named after Edwin Hubble – 
allowed us to observe space from above the atmosphere 
and gave us beautiful images of unprecedented 
resolution and sensitivity. A huge number of popular 
images of space have been taken by the Hubble Space 
Telescope; for people living today, this technology has 
fundamentally shaped our idea of ‘what space looks like’. 
The telescope’s capabilities have been updated by five 
servicing missions carried out by astronauts, and have 
produced ground-breaking discoveries about planets, 
stars, galaxies and the Universe.  

The James Webb Space Telescope – or Webb – is a 
telescope for the next generation, which will shape 
our understanding of space just as the Hubble Space 
Telescope has. It will observe infrared light from space, 
and see things that Hubble can’t. For example, it will see 
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through dusty nebulae (huge clouds of gas and dust) to 
make detailed pictures of forming stars and planets. It 
will detect the very first stars and galaxies ever formed in 
the Universe, over a distance of 13.4 billion light years. It 
will study the chemical compounds in the atmospheres 
of exoplanets – planets circling stars other than our Sun 
– and look for signs these planets might be habitable. 
While it has been specifically designed to do these 
amazing things, it will be used to study objects all over 
the sky. What’s perhaps most exciting about Webb is its 
potential to show us things we can’t now imagine, just as 
Galileo’s telescope did over 400 years ago. 

Running the Activity

Open by asking students to consider how we look at 
things that are far away on Earth. What instruments do 
we use to see in different ways? Prompt students to think 
about binoculars they may have used for sight-seeing or 
recreational activities like bird-watching. What different 
things can you learn by seeing things more clearly or by 
detecting things that are further away?  

Have students list all the things they already know exist 
in space; you might use images of the Sun, Moon, 
planets, other moons, comets, nebulae and/or galaxies 
to prompt discussion, or you might ask students to 
find or draw these images. How many of these objects 
can/have students seen with their own eyes? How do 
we know they exist and what they look like? Have any 
students used telescopes before? What have they seen 
with them? What do they imagine they could see if they 
had access to a powerful telescope at an observatory? 
What about an observatory in space?  

To help students understand why a telescope in space 
could humans give a clearer view, like the Hubble 
Space Telescope, ask them to think of looking across 
a hot parking lot and how the image seems wavy. You 
might use a simple demonstration of refraction – such 
as looking at a pencil in a glass half-filled with water – 
to help them understand that light is bent as it moves 

through different materials. 

To understand why a telescope in space could see types 
of light that are blocked by the atmosphere, ask students 
to consider materials which are opaque/transparent to 
optical light and ask if they are also opaque/transparent 
to other types of light, such as ultraviolet light or radio 
waves. A good example is sunscreen – we can see 
through it, but it blocks harmful UV. 

Once students have considered as a group how different 
telescopes allow us to learn more about space, introduce 
the four telescopes featured on the worksheet. Using 
the PowerPoint slides or Zap code materials provided, 
or through independent research, ask them to draw or 
collage a representation of what they might be able to 
see using each telescope.

Questions for the Class
• Why is it important to learn about space? 
• What are some of the important discoveries that 

telescopes have made? 
• What do you think Webb might discover about our 

Universe?  
• What is the difference between a telescope, a space 

probe and a satellite? 

Additional Challenges / Extension Activities

Create a detailed timeline about the history of the 
telescope using these references: 

https://www.stem.org.uk/rx34cs    

Make your own telescope:

https://www.stem.org.uk/rxetrh

A fun craft activity that can help younger students 
understand the main components of a telescope, as well 
as how basic telescopes are used. 
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Ideas for Differentiation

Support:

• Work as a class or in small groups, using the visual 
prompts provided in the PowerPoint slides. Use a 
washing line to pin up key dates and changes in 
telescope discovery to support the students visually. 

Challenge:

• Ask more capable students to research each 
telescopes’ capabilities independently. 

Useful Links

Downloadable booklet about Hubble’s key achievements: 
https://www.nasa.gov/sites/default/files/atoms/files/
highlights_of_hubbles_exploration_of_the_universe_0.pdf 

Explore the Hubble Space Telescope’s photo galleries: 
https://www.flickr.com/photos/nasahubble/albums 

ZAP! Students can independently access multimedia 
resources using the Zappar mobile/tablet app. See 
Zappar instructions at the link below and note that the 
mobile/tablet will need to be on a WIFI connection: 
discoverydiaries.org/toolkit/discovery-diaries-zappar-
instructions/

If you don’t have access to the internet in the classroom, 
all Zap code content is available to download on the 
activity’s web page (see link to the left) as a PowerPoint 
presentation or as bundles of images.

Find more great space-themed STEM resources at: 
https://www.stem.org.uk/esero
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