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• Please return the box with all equipment packed as
you found it.

• Report	any	missing	or	damaged	items	to	the	staff.

• Please note: Use the equipment with care and
as directed in the instructions provided. SPARK!
DISCOVERY BOXES  are to be used with  adult
supervision  AT ALL TIMES.

Galileo Galilei was born on 
February 15, 1564, in Pisa in the 
Duchy of Florence, Italy. He was 
the first of six children. He died 
January 8, 1642.

WHAT’S IN THE BOX?

Dobsonian Telescope 

Telescope Lenses

Telescope Instructions

Star Chart and Book



What can you see in the 
night sky?
• WAIT for a clear or partly clear night.

Note what you see without the
telescope.

• LOCATE the Southern Cross. This
is the easiest pattern of stars to spot
from the Earth’s southern hemisphere.

You will see more stars if you live in 
the country than in the city, where light 
pollution is a problem for astronomers. 
You will see the Moon on most clear 
nights because it is close to the Earth 
and	reflects	light	from	the	Sun.

If you can’t see the Moon, the side of it 
that faces Earth must be in shadow. It 
will be visible tomorrow or the following 
night, but now is a good time to look 
for stars and planets because the sky is 
darker than when the Moon is shining.

• PLACE	the	telescope	on	a	level	flat
surface. Use the star chart to locate
a planet and observe it through the
telescope. Can you see any moons
circling the planet? You can behave
like a real astronomer and draw what
you see and label the drawing with

the planet’s name. Repeat for 
other planets.

• If you can see the Moon, AIM
the telescope at it. Move it slowly

so you see all the visible part of the 
Moon’s surface. Like Galileo and other 
early astronomers you might like to 
draw some of the details you see, 
and write the date on your drawings. 
Record in writing how you felt, and 
what you thought, when you had 
your	first	close	encounter	with	Earth’s	
nearest neighbour.

• FIND OUT how the craters on the
Moon were made.
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Because the Earth is rotating very 
fast, your view of the sky changes 
constantly. To use the star chart, 
you need to note the date  
and time. Then hold the  
chart so it corresponds  
with the sky.



• OBSERVE the Moon and planets over
several nights as your view of them
changes. Create a diagram that shows
in sequence the phases of the Moon
that you see. Compare your drawing
to the one here.

• To SEE a good explanation of the
phases of the Moon and why we only
see	one	side	of	it,	watch	‘Synchronous
Rotation of the Moon’ https://www.
youtube.com/watch?v=OZIB_leg75Q

With this telescope you might also see 
comets, asteroids, the International Space 
Station or chunks of space junk.

• MAKE	a note of any of these other
things you see, and when and
where you see them.
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Venus 
and Mars are 

the closest planets to 
the Earth. You might also 

have good views of Mercury 
(closest planet to the sun) and 
Jupiter (the largest of the giant 
gas planets in our solar system). 

When conditions are right, 
Saturn and its rings look 

spectacular through a 
telescope.



What do we know about 
the Moon?
You can see mountains, valleys and ‘seas’ 
on the moon as well as craters. A ‘sea’, 
called a mare (pronounced ma-ray) in 
Latin, is an area covered with rocks that 
formed when lava cooled. They were 
called seas by ancient astronomers 
because they look dark and smooth, but 
there is no liquid water on the surface of 
the Moon.

•  FIND images of Harriot’s and Galileo’s
drawings of the Moon, Mayer’s map
and	drawings,	and	Draper’s	first
photo.
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People have been observing 
the Moon since ancient times. 
In 1609 Thomas Harriot, in 
England, and Galileo Galilei, 
in Italy, observed it through 
telescopes and created 
detailed drawings. 

From 1750 German 
astronomer Tobias Mayer 
carefully measured many 
of its features, and he later 
made the first accurate map 
of its near side. In 1840 US 
scientist John Draper took the 
first photograph of the Moon.

Tobias Mayer was a German 
astronomer famous for his  
studies of the Moon.

In 1964, an American space 
probe took the first close-up 
photos of the Moon. The first 
people to visit it were the US 
astronauts who landed there 
in 1969. In 2008, India’s first 
space probe detected ice near 
its poles. 

The far side of the Moon was a 
mystery until a Russian space 
probe sent low resolution 
photos to Earth in 1959. The 
first people to see the far side, 
and take excellent photos of 
it, were US astronauts whose 
spacecraft orbited the Moon 
in 1968.



• FIND images of Ranger 7’s 1964
Moon photos, the Apollo 11 Moon
landing, Luna 3’s 1959 far side photos,
and Apollo 8’s Moon and ‘Earthrise’
photos. Use copies of all the Moon
images you have found, or your own
drawings based on them, to create a
small book about the history of human
discoveries about the Moon.

• FIND a graph of the 7-day tide
forecast for your town (like the one for
Sydney	below).	How	many	high	and
low tides occur on most days? What
is	the	difference	in	height	between
the highest and lowest tides expected
during the week? Tides can be
forecast accurately because scientists
have worked out exactly how the
Moon’s gravity (and to a smaller extent
the	Sun’s	gravity)	causes	them.
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At 12.56 pm Australian Eastern Standard Time, 
21 July 1969, astronaut Neil Armstrong, 
commander of Apollo 11, set foot on the Moon.



What is a Galilean 
telescope?
A Galilean telescope is the same type 
used by Galileo. While he did not invent it, 
he	did	improve	its	magnification,	and	he	
used it to observe things that people had 
never seen before, including Jupiter’s four 
largest moons and the phases of Venus.

It is also called a refractive telescope 
because	it	uses	lenses	to	bend	(refract)	
light. Light rays from, say, the Moon, are 
bent by the objective lens, travel through 
the tube and are bent again by the 
eyepiece lens to form a clear image of the 
Moon for the viewer to see.

The other type of optical telescope is 
called	a	reflective	telescope	because	
it uses a curved mirror to focus light. 
The	Hubble	Space	telescope	is	of	this	
type. Astronomers also use giant radio-
telescopes, which receive radio waves 
rather than light.

The	reflective	telescope	in	this	kit	is	
called a Dobsonian telescope. These use 
a concave parabolic primary mirror at 
the back of the telescope to collect and 
focus	incoming	light	onto	a	flat	secondary	
(diagonal)	mirror.	This	reflects	the	image	
out of an opening at the side of the tube 
into the eyepiece.
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Reflective	Telescope

Refractive Telescope

primary mirror

secondary mirror



Earth, Sun and shadows
• MEASURE	your	shadow	at	different

times throughout a day, and note the
date. (Hint: move until the top of your
shadow	just	touches	a	fixed	point,	and
then measure your distance from that
point.)	Try	to	include	long	shadows
(early	and	late	in	the	day)	and	the
shortest shadow. Draw a graph with
time of day on the horizontal axis and
shadow length on the vertical axis.

• DRAW a series of pictures of you
measuring your shadow. Your
drawings should be clear enough for
another person to understand how to
follow your method.

• MAKE a sundial, using a paper
plate, or a sheet of cardboard, with
a drinking straw standing through its
centre to cast a shadow. Place it on a
table outdoors. Calibrate your sundial
when	the	Sun	is	shining	by	marking
the position of the shadow each
hour. Note the date you made it.

How	does	your	sundial	differ	from	a	
clock? How would a sundial made in the 
northern	hemisphere	differ	from	yours?

Learn more about the 
universe 
• DOWNLOAD an app that constantly

updates a chart of the night sky. Point
a mobile device such as a phone or
tablet	at	the	sky	and	find	the	names	of
the stars and planets that are currently
visible.

• FIND fabulous images of planets and
stars	online.	The	NASA,	Hubble	Space
Telescope,	David	Malin	and	Sydney

Observatory websites are worth visiting.

• VISIT an observatory (for a real
experience	viewing	stars	and	planets)
or a planetarium (for an exciting
simulated	experience).

• VISIT a museum that has a collection
of meteorites. These are rocks that
broke	off	comets	or	asteroids	and
fell to Earth. Large meteorites create
craters when they hit the ground, just
like the craters on the Moon.

Because the sundial and 
clock were both invented in 
the northern hemisphere, 
the face of a clock looks 
like a sundial made in that 
hemisphere. This gave us 
the definition of ‘clockwise’ 
and ‘anticlockwise’. Do you 
think ‘clockwise’ would be 
different if sundials and 
clocks had been invented 
in our hemisphere?
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For assistance, further information or general feedback,  
please send an email to spark@childrensdiscovery.org.au

NEVER  
LOOK DIRECTLY  

AT THE SUN, WITH  
OR WITHOUT  
A TELESCOPE!

In the southern hemisphere, the 
Sun appears to move across 
the northern part of the sky. 
Architects take this into account 
when they design houses, 
ensuring that living areas have 
north-facing windows. To people 
in the northern hemisphere, the 
Sun appears to move across the 
southern sky.

It takes a year  
for the Earth to travel 

(orbit) all the way 
around the Sun. It takes 

24 hours for the Earth 
to spin on its axis. Each 

place experiences day 
while it faces the Sun  
and night while it  
faces away from 
the Sun.


