Learning Objective
To write a series of commands to accomplish a goal.

Resources Required
•
ACTIVITY 4.1
PARKING SKILLS

From Chapter Four of the Deep
Space Diary discoverydiaries.org/
activities/parking-skills/

LEARNING LEVEL
KS2, P5-7, Y4-6

CURRICULUM LINKS &
DIFFERENTIATION IDEAS
View detailed curriculum links
for England, Scotland, Northern
Ireland and Wales in the Teacher
Toolkit, plus differentiation ideas
for your region and year level.
discoverydiaries.org/resources/
teacher-toolkit/

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

Background to this Activity
The James Webb Space Telescope studies our Universe
from a position in space called L2 (or second Lagrangian
point), which is almost four times further away from Earth
than the Moon or 1.5 million kilometres from Earth. By
comparison, the Hubble Space Telescope orbits Earth at
a distance of 568 kilometres.
This activity provides students with the opportunity
to consider why we go to the effort and expense of
sending telescopes to space, rather than just studying
our Universe from Earth. If we attempted to study the
Universe from a populated area – such as Edinburgh’s
city centre – the city lights and weather would create
light pollution, reducing visibility even with a powerful
telescope. It’d be even more difficult to study space from
a city centre with high air pollution or smog.
Observing would improve from a desert mountain top.
There is less chance of rain and cloud and our telescope
would be above more of the atmosphere. To understand
the advantages of being somewhere high, imagine
looking across a parking lot on a hot day. Objects
appear shimmery and hazy because light bounces
and bends as it travels through turbulent hot air. The
same thing happens when we look through the Earth’s
atmosphere at objects in space. This is why stars twinkle!
Observing from a high place means we look through less
atmosphere and therefore get clearer and more stable
views.
Although there are many large, powerful telescopes
on Earth, they can’t observe all the different types of

light given off by things in space. Our atmosphere is
transparent to the optical light our eyes can detect and
to some radio waves, but it is (thankfully!) opaque to
other types of light such as ultraviolet (UV), X-rays, and
gamma rays. The atmosphere also blocks the infrared
light which Webb is designed to detect, and which is
necessary to study extremely distant things in space and
things in very dusty environments, like newly formed
stars and planets. Infrared telescopes like Webb – along
with those studying other types of light blocked by the
atmosphere – must be in space to work.
Why can’t Webb be positioned closer to Earth, like the
Hubble Space Telescope? In order to study infrared
light from things in the Universe, Webb must be in a
cold, stable place where it can see the whole of the sky
over time. In addition, Webb’s sunshield must be able
to protect its mirrors and instruments from the heat of
the Sun, Earth and Moon to maintain the required low
temperature on the ‘cold side’ (see Activity 3.1: Blueprint
for Space for information about Webb’s hot and cold
sides). An orbital position called “L2” - which is on the
opposite side of the Earth from the Sun and almost four
times further away from Earth than our Moon – meets
both of these requirements. L2 is about 1.5 million
kilometres from Earth.
But sending a telescope so far into space has some
disadvantages. Webb is too far away from Earth to be
maintained or repaired, should it break or be damaged.
Hubble was serviced by astronauts five times. During
these services, instruments were replaced due to failure
or wear, and other instruments were added when newer
technology became available. These repair missions
were possible because of Hubble’s proximity to Earth.

Running the Activity
Explain to students that this activity will involve thinking
about the position of the telescope. Show students
where L2 is using this image of Webb’s orbital position:
https://jwst.nasa.gov/images/l2.2.jpg

Discuss the pros and cons of the suggested sites, using
the background information above. Ask students to
make their own list, or contribute to a whole class list.
e.g.:

(Depending on the age and ability of the class, identify
the best of the four locations.)

Solutions to the Activity

Manchester City Centre

ACTIVITY 4.1
PARKING SKILLS

From Chapter Four of the Deep
Space Diary discoverydiaries.org/
activities/parking-skills/

Pros:

•

Any problems could be fixed on site

•

Information would be readily available

Cons:

•

Light and pollution would decrease the effectiveness
of the telescope

KS2, P5-7, Y4-6

•

City centres are crowded and there is little space for
a telescope

CURRICULUM LINKS &
DIFFERENTIATION IDEAS

A cold, dark place in space, 4x further away than the
moon

LEARNING LEVEL

Questions for the Class

View detailed curriculum links
for England, Scotland, Northern
Ireland and Wales in the Teacher
Toolkit, plus differentiation ideas
for your region and year level.

Pros:

discoverydiaries.org/resources/
teacher-toolkit/

Cons:

•
•

•

Expensive and technically difficult to launch a
telescope into space

Additional Challenges / Extension Activities

•

Any malfunctions are too far away to fix

•

Infrared light from a distant star has not been
absorbed by Earth’s atmosphere

•

The whole sky can be viewed over time from L2

•
•
•

Why do we send telescopes to space?
Why is the positioning of Webb so important?
What are the difficulties of having the telescope so
far away?
How can the telescope communicate with Earth?
Why do we use set commands to program machines?

Ask students to use squared paper to design their own
map/maze with missing directions.

Ask students to suggest why, based on their lists, we go
to the effort and expense of sending the telescope to
space.

Investigate the locations of different telescopes on
Earth and in space and think about their similarities and
differences.

Ask students to start by completing the maze on
the worksheet. Next, show students how to identify
and record the commands on the grid, to guide the
telescope to its destination.

If possible, arrange a visit to a telescope/observatory
(see Useful Links for locations). Think about why that site
was chosen.

ACTIVITY 4.1
PARKING SKILLS

From Chapter Four of the Deep
Space Diary discoverydiaries.org/
activities/parking-skills/

LEARNING LEVEL
KS2, P5-7, Y4-6

CURRICULUM LINKS &
DIFFERENTIATION IDEAS
View detailed curriculum links
for England, Scotland, Northern
Ireland and Wales in the Teacher
Toolkit, plus differentiation ideas
for your region and year level.
discoverydiaries.org/resources/
teacher-toolkit/

Ideas for Differentiation

presentation or as bundles of images.

Support:

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

•

Provide students with pros and cons cards to match
with a particular site

•

Discuss as a class which would be the best

•

Have students work with a partner to write the
sequence of commands

•

Provide some initial commands to model the activity
for students to follow

Challenge:

•

Allow students to decide which location they need to
travel to (1, 2, 3 or 4) prior to completing the maze

•

Create a reverse series of instructions to describe an
imaginary return journey

Useful Links
This image shows Webb’s orbital position: https://jwst.
nasa.gov/images/l2.2.jpg
This website provides a map of observatories across the
UK: https://gostargazing.co.uk/observatories-in-the-uk/

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-zapparinstructions/
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

