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Amazing Animals 

Use the items provided to learn about the anatomy of animals. 

• Wash	your	hands	and	sit	comfortably	at	a	table	before	you	use	the
kit.	If	the	table	has	a	dark	surface,	spread	a	white	cloth	or	paper	on	it,
so	it’s	easier	to	examine	the	X-ray	photos.

• Please	treat	the	book	with	a	great	deal	of	care,	as	it	is	quite	delicate.
• Please	return	the	box	with	all	equipment	packed	as	you	found	it.
• Report	any	missing	or	damaged	items	to	the	staff.

PLEASE NOTE: DO NOT ATTEMPT TO REMOVE PARTS 
OF ‘UNCOVER A FROG’ FROM THE BOOK.
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WHAT’S IN THE BOX?

X-rays and photos of animals

‘UNCOVER A FROG’ book

Tooth specimens

Set of five plastic knucklebones 
(NOTE: not suitable for children under three)

SPARK!� DISCOVERY BOXESare to be used withadult supervisionAT ALL TIMES.



What do animal X-rays 
show us?
• LOOK	at	the	X-ray	photos	and	match
them	with	the	animal	photos.

• PLACE	the	pairs	of	photos	into	the
following	groups,	which	scientists	call
classes: fish, amphibians, reptiles,
birds and mammals.

• FIND OUT	(online)	about	the	scientist
who	discovered	this	type	of	radiation
and	created	the	first	X-ray	of	a	body
part.

• Bones	show	up	well	in	X-rays.	What
other	body	parts	can	you	SEE	in	the
animal	X-rays?

•	COMPARE	the	X-rays	of	animals	in	
different	classes.	What	similarities	and	
differences	can	you	see?

• LOOK	closely	at	a	dog	or	cat	that	has
a	smooth	coat	and	not	much	fat.	Can
you	see	the	outline	of	its	backbone
and	ribs?

• If	it’s	your	pet	(or	a	friend’s	pet,	and
the	owner	is	present),	gently	feel	its
backbone,	ribs	and	legs	to	understand
its	skeleton	better.	In	what	way	is	the
structure	of	its	skeleton	similar	to
yours?

• COMPARE	a	dog’s	front	leg	with	your
arm,	from	its	shoulder	to	its	toes.	Try
to	match	each	of	its	bones	and	joints
with	one	of	yours.	Do	you	think	its	feet
are	similar	(analogous)	to	your	hands
or	just	to	your	fingers?

How are X-ray photos 
made?
X-ray photos are made by firing X-rays
at photographic film. Where the rays hit
the film, they cause a chemical reaction
that makes the film go dark.

An object between the X-ray source and 
the film absorbs some of the radiation. 
The film doesn’t go so dark in the area 
blocked by the object. 

Bones show up as the lightest parts of 
the photo because they absorb more 
X-rays than other body parts.

• If	a	doctor	thinks	you	have	broken
a	bone,	you	will	need	to	have	that
part	of	your	body	X-rayed.	Can	you
EXPLAIN	why	you	have	to	stay	still
while	the	X-ray	photo	is	made?

•How	hard	do	you	think	it	was	to	make
each	of	the	animal	X-rays?

We often use the term ‘X-rays’ 
to mean X-ray photographs, 
but only when we’re sure 
people won’t think we’re 
referring to X-radiation, which 
we also call ‘X-rays’.
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X-rays are powerful waves of
energy. Like light, X-rays are
a form of radiation. They are
very useful because they can
go through substances that
light cannot. X-rays can show
images of the inside of the
human body.

Uncover a frog
Look	through	the	UNCOVER A FROG	
book,	turning	the	pages	carefully,	
examining	the	model	and	reading	the	
extra	information.	Each	page	displays	a	
different	body	system	and	explains	its	
function.	Together,	the	pages	show	how	
the	frog’s	organs,	skeleton,	muscles	
and	other	body	parts	are	arranged	–	
and	how	well	they	fit	together.	

Small	animals	like	insects	have	their	
skeletons	outside	their	organs	to	hold	
and	protect	them.	

•What	are	the	functions	of	a	frog	(or	
human)	skeleton?
•Which	parts	of	your	skeleton	enclose	
and	protect	your	brain	and	spinal	
cord?
•Which	part	of	your	skeleton	protects	
your	lungs	and	heart	without	totally	
enclosing	them?	
Amphibians	such	as	frogs	live	part	of	
their	lives	in	water	and	part	on	land.	

• FIND	a	tadpole	or	a	picture	of	one
and	compare	it	to	an	adult	frog.
DRAw	them	side	by	side.

• DESCRIBE	what	changes	happen	to	a
tadpole’s	bones	as	it	turns	into	a	frog.

• Can	you	hear	frogs	croaking	at	night?
If	the	answer	is	yes,	ask	an	adult	to
go	frog	spotting	with	you.	Wear	sturdy
shoes,	and	clothes	that	cover	your
arms	and	legs,	and	take	a	torch	and
camera.	LISTEN	to	the	frogs	and	try	
to	find	and	photograph	them	and	
wATCH	them	move.	Hint:	they	will	
probably	be	near	water,	but	watch	out	
for	snakes.	Some	frog	types	(species)	
are	very	difficult	to	find.		
If	you	don’t		
find	any,	wait		
until	you	hear		
a	different	frog		
call	(from	a		
different	species)		
and	try	again.
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What are bones 
made of?
If you break a bone, a doctor will set 
it in fibreglass or plaster to keep it still 
while your body repairs the fracture. 
The body can repair bones because 
they are made of living, changing 
material.

Certain	bones	also	contain	marrow,	
whose	cells	are	immature.	They	
are	called	stem cells	because	they	
can	change	into	other	types	of	cells	
throughout	an	animal’s	life	( just	as	
leaves,	flowers	and	fruits	grow	from	a	
plant’s	stem).	The	stem	cells	in	marrow	
change	into	all	the	different	types	of	
cells	in	blood.
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In your bones there are 
cells, nerves (which carry 
information to the brain and 
release chemicals that aid 
bone repair), arteries (which 
take food and oxygen to the 
cells) and veins (which carry 
waste products away).  
Bones also contain 
crystalline substances called 
minerals and fibres called 
collagen. The minerals, 
mainly calcium phosphate 
and calcium carbonate, give 
bones strength, and calcium 
atoms absorb X-rays. 
The collagen gives bones 
some flexibility so they can 
withstand stress.

In a healthy person, the bone marrow 
makes blood stem cells (immature cells) 
that become mature blood cells over 
time.
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Do birds have light 
bones?
For	a	long	time	it	was	thought	that	
birds’	skeletons	are	lighter	than	
those	of	other	animals.	After	all,	birds’	
skeletons	look	more	delicate,	and	
some	of	their	bones	are	hollow.	And	it	
makes	sense	that	having	lighter	bones	
would	make	it	easier	to	take	off	and	fly.	

One	way	to	test	this	hypothesis	was	to	
compare	the	skeletons	of	small	birds	
with	those	of	equally	small	rodents.	
It	turned	out	that	the	bird	skeletons	
weighed	the	same	as	the	rodent	
skeletons.	

This	result	puzzled	scientists	for	
years	before	biologist	Dr Elizabeth 
Dumont	set	out	to	explain	it.	When	
she	measured	both	the	mass	and	
volume	of	each	bone,	she	discovered	
that	birds’	delicate-looking	bones	are	
heavier	for	their	size	(more	dense)	than	
rodents’	bones.	This	means	the	birds’	
bones	are	stronger	and	stiffer,	making	
them	suitable	for	flight.	

Scientists try to  
describe and explain  

the world as accurately  
as possible. However, their 

explanations (and even their 
descriptions) keep changing 
as they ask new questions, 

form new hypotheses, make 
new observations and  

carry out new  
experiments.

Dr Dumont noted 
in her research paper 
that engineers choose 
strong, stiff  materials 
when they design light 
aircraft.



How do animals 
move?
• OBSERVE some	animals
moving,	using	their	bones,
muscles	and	joints	to	walk,
run,	jump,	hop	or	fly.

Animals have joints analogous 
to ours. They include hinges 
that bend (like our knees and 
elbows) and ball-and-socket 
joints, which allow a greater 
range of movement (like our 
hips and shoulders).

• wATCH some	dogs	as	they	
speed	up	from	walking	to	
running	and	then	slow	down.	
Can	you	see	a	change	in	the	
pattern	of	movement	of	their	
legs	(gait)?	

• READ the	story	of	Eadweard
Muybridge,	the	first	person
to	film	animals	moving	in
order	to	analyse	their	gait.

• wATCH birds	slowing
down	to	land	and	describe
how	they	move	their	wings
and	legs.	Do	different	species
do	this	in	different	ways?

• OBSERVE	whether	birds
walk	or	hop.	From	your
observations,	do	you
predict	that	all	members	of
some	species	hop	while	all
members	of	other	species
walk?	Or	do	you	think	it	is
an	individual	choice,	or	a
changing	behaviour?

• FIND	video	of	snakes	to	see
how	an	animal	can	move	on
land	without	limbs.

• TRy	walking	like	a	dog	or	cat
or	lizard,	jumping	like	a	frog
and	hopping	like	a	kangaroo.
Walking	like	a	horse	would
be	very	difficult	because	they
walk	on	hooves,	which	are
analogous	to	our	fingernails!
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Eadweard Muybridge,  
filmmaker, photographer, 
inventor 1830-1904



What do teeth tell us 
about an animal’s diet?
Teeth can be seen in X-rays because, 
like bone, they contain lots of calcium.

Animals	that	eat	meat	(carnivores)	need	
sharp	front	teeth	to	tear	flesh	and	gnaw	
bones.	They	also	have	wide	teeth	at	
the	back	of	their	mouths	to	chew	food,	
starting	the	process	of	digestion.

Animals	that	eat	plants	(herbivores)	
need	strong	front	teeth	to	cut	through	
leaves	and	stems,	and	large	wide	back	
teeth	to	grind	food	well	before	they	
swallow	it.	Plants	are	more	difficult	to	
digest	than	meat	because	they	have	
tough	cell	walls.	

Cows	and	sheep	have	large	four-
part	stomachs.	They	re-chew	and	re-
swallow	regurgitated	food	(cud)	to	cope	
with	their	plant	diet.	Rabbits	eat	some	
of	their	own	droppings	(caecotrophs)	to	
obtain	more	nutrition	from	them.	

• EXAMINE	the	teeth	in	the	kit.	Identify
which	is	from	a	herbivore	(sheep)	and
which	is	from	a	carnivore	(shark).

• If	you	have	a	pet	rabbit	or	guinea	pig,
wATCH	it	biting	and	grinding	its	food.
Both	these	species	are	herbivores.
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Disagreements in science are 
useful because they can lead 
to new questions, hypotheses, 
experiments – and evidence that 
changes the way people think.

For assistance, further information or general feedback,  
please send an email to spark@childrensdiscovery.org.au

Fun with knucklebones
Children (and adults) have been
playing games with sheep 
knucklebones for thousands of years. 
The plastic knucklebones in the kit are 
shaped like real ones.

• MAKE	UP	a	game	that	uses	the	five
knucklebones	and	play	it	alone	or	with
a	friend.

Knucklebones are part of the hock, 
a joint in a sheep’s hind leg that’s 
analogous with our wrist. The smooth 
surfaces of the bones glide past each 
other to some extent, allowing the leg 
to bend.

• HOLD	two	of	the	‘bones’	and	slide
one	against	the	other.

• PLAy	a	traditional	game	of
knucklebones	(also	called	jacks).
Hold	the	bones	in	one	hand,	throw
them	up	in	the	air	and	quickly	flip	the
hand	over,	and	catch	as	many	of	the

bones	as	you	can	on	the	back	of	your	
hand.	Throw	them	up	in	the	air,	flip	
your	hand	over	and	catch	as	many	as	
you	can	in	your	palm.	The	player	who	
catches	the	most	has	first	go	at	the	
next	stage	of	the	game	(or	you	can	
play	on	your	own).

• SELECT	one	of	the	bones	as	your
‘taw’.	Scatter	the	other	bones	on	the
floor	and	throw	the	taw	in	the	air.
Pick	up	one	bone	and	catch	the	taw
in	the	same	hand.	Repeat	until	you
have	picked	up	all	the	bones.	Another
variation	is	to	pick	up	one	bone	and
catch	the	taw	in	the	same	hand	and
then	try	picking	up	two	bones	on
the	next	throw,	and	then	three	and
finally	try	to	pick	up	all	four	bones	in
one	throw.	If	you	fail	to	complete	any
step,	another	person	has	a	turn	(if
you’re	playing	on	your	own,	try	again,
starting	by	picking	up	one	bone
at	a	time).

Are dogs carnivores?
If	you	have	a	pet	cat	or	dog,	LOOK	at	
its	teeth.	How	do	they	compare	to	
your	teeth?	

Cats	are	carnivores,	and	many	experts	
argue	that	dogs	are	too.	Others	think	
that	dogs	are	omnivores	like	us,	that	is,	
their	natural	food	includes	both	meat	
and	plants.	

If	you	visit	a	farm,	agricultural	show	
or	zoo,	observe	the	teeth	of	different	
animals.	Relate	the	type	of	teeth	to		
their	diets.	




