
Dragon Lesson: Dragon Documentary Teaching materials provided by Creative Maths: CreativeMaths.net  2D1  
 They can only be used in accordance with the copyright notice at CreativeMaths.net/copyright 

 

DRAGON LESSON: DRAGON DOCUMENTARY   
CURRICULUM LEVEL 2 

PURPOSE 
Investigating multivariate data using a set of dragon cards. Sorting and 
organising a set of dragon cards uncovers information about the set. 

DESCRIPTION 
Students sort and organise data to uncover information about their set of 
dragon cards. Through the investigation students discover information 
about their dragons. By sharing their findings students better understand 
how statistical results can vary between different sets of dragons. 

EQUIPMENT 
• One pack of Dragonistics Data Cards (about 24 cards per group) 
• A way for students to record their results 

ACTIVITY 

Students should be familiar with the dragon cards and the data 
they contain. Remind them of the two dragon species and the species symbols. 

STORY 
Dr Nic is making a documentary about dragons. She asked you to find out about 
the dragons on a small island. Each group has a different island. 

Your group needs to find out interesting information about the dragons from 
your island. To start, look at whether the red dragons or the green dragons are 
the most common. After that you decide what to find out about your dragons. 

You will need to record what you find with evidence to support your findings.  
The evidence could be in the form of numbers, tables or graphs. At the end of 
your investigation you will be sharing your findings with the class. 

 

ISLAND INVESTIGATIONS 
Organise the students into groups of three. Mixed ability groups work well. We 
suggest assigning three roles: Dragon Minder, Person Minder and Record 
Minder. The Dragon Minder is responsible for the dragon cards and getting 
instructions. The Person Minder ensures everyone participates in the 
investigation and sharing. The Record Minder records the findings and evidence. 

Leave the groups to investigate their dragons. At Curriculum Level 2 students 
should be posing their own questions to investigate about their group of 
dragons. For example, I wonder if there are more Dangerous dragons or more 
Friendly dragons on our island. 

Let the groups decide what to investigate. Generally category data is easier to 
analyse than the whole-number data.  Where a group is having trouble with a 
more difficult attribute, suggest they start with something easier. 

Encourage groups to record evidence rather than just ‘answers’. For example, 
record how many of each behaviour not just that more are Dangerous dragons. 

Groups can provide evidence in different ways. A group might write the number 
of dragons with each behaviour in a list or table, or they might form a physical 
table or graph and take a picture.  

It is better for students to form graphs using the cards and take a picture than to 
spend time neatly drawing graphs using a ruler. 

REPORTING FINDINGS 
Leave time at the end of the lesson for each group to report their findings (give 
their documentary). To limit the time taken here, you might ask groups to report 
the three findings they think are most interesting. 

 
Where to next? More ideas at CreativeMaths.net – and do give us feedback as 
to what worked for you. 7 October 2019 

You can order Dragon Cards and download 
other free lessons at CreativeMaths.net 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	DRAGON	DOCUMENTARY			
CURRICULUM	LEVEL	2	
ACHIEVEMENT	OBJECTIVE	
S2-1:	Conduct	investigations,	using	the	statistical	enquiry	cycle:	posing	and	answering	questions;	gathering,	
sorting,	and	displaying	category	and	whole	number	data;	communicating	findings	based	on	the	data.	

PURPOSE	
Investigating	multivariate	data	using	a	set	of	dragon	cards.	Sorting	and	organising	a	set	of	dragon	cards	uncovers	
information	about	the	set.	

DESCRIPTION	
Students	sort	and	organise	data	to	uncover	information	about	their	set	of	dragon	cards.	Through	the	
investigation	students	discover	information	about	their	dragons.	By	sharing	their	findings	students	better	
understand	how	statistical	results	can	vary	between	different	sets	of	dragons.	

ACTIVITY	
Allow	a	wide	range	of	evidence	for	this	lesson.	Evidence	in	this	case	means	some	sort	of	summarised	
information	about	the	set	of	dragon	cards.	Some	examples	of	evidence	are:		

• The	number	of	red	dragons.	
• A	table	showing	the	number	of	dragons	with	each	behaviour.	
• A	graph	made	using	the	cards	showing	how	many	dragons	have	each	breath	type.	
• The	proportion	of	dangerous	dragons.	

Evidence	is	not	information	about	one	dragon	(that	is	data).	And,	it	needs	to	summarise	the	data	in	some	way.	
Listing	each	red	dragon	is	not	evidence	about	how	many	dragons	are	red.	

ISLAND	INVESTIGATIONS	
Roles	within	the	groups	is	a	mechanism	to	get	all	group	members	participating.	It	can	be	useful	to	have	a	clear	
outline	about	what	each	of	the	roles	are	required	to	do.	

It	takes	time	for	students	to	look	at	the	dragons	they	have	and	draw	conclusions.	It	is	important	to	give	them	
that	time.	To	start	with,	the	cards	should	be	arranged	so	that	all	group	members	can	see	all	of	the	cards,	not	
held	in	small	piles.	

Let	the	groups	decide	what	to	investigate.	At	Curriculum	Level	2	students	should	be	posing	their	own	questions	
to	investigate	about	their	group	of	dragons.	If	they	ask	for	guidance	about	what	to	do,	ask	questions	such	as	
what	behaviour	is	most	common	for	your	dragons.	Generally	category	data	is	easier	to	analyse	than	the	whole-
number	data.		Where	a	group	is	having	trouble	with	a	more	difficult	attribute,	suggest	they	start	with	something	
easier.	

It	is	better	for	students	to	form	graphs	using	the	cards	and	take	a	picture	than	to	spend	time	neatly	drawing	
graphs	using	a	ruler.	

REPORTING	FINDINGS	
It	is	useful	to	make	connections	between	the	findings	of	different	groups.	Useful	questions	to	ask	are	“Do	you	
think	other	groups	found	the	same	as	you?”	and	“How	are	your	results	the	same	as	[another	group]?	How	are	
they	different?”	

You	can	compare	groups	directly	where	they	have	the	same	or	a	different	result	or	generalise	across	all	results.			

	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 13	March	2019	
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DRAGON LESSON: ACTIVE ANALYSIS   
CURRICULUM LEVEL 2 

PURPOSE 
Introduce students to dragon cards and ways to investigate a set of dragons.  

DESCRIPTION 
A dataset is sorted and organised in different ways. Each student is given a data 
card. The students physically form tables and graphs. A student’s place in the 
data display is based on the information displayed on their data card.  

This lesson is designed for a group of about 20-30 students. 

EQUIPMENT 
• Class pack of dragon cards (allow one card per student) 

ACTIVITIES 

Give one card to each student – this is their dragon to look after for the lesson. 

MATCHING FOUR THINGS 
Ask the students to find another student with four or more things the same on 
their dragon cards. Don’t explain what the elements on the cards 
mean, yet. It is fine if they already know. 

Give the students about a couple of minutes to find a 
partner. Then ask the students who find someone with four 
things the same to put up their hands. 

Get some pairs of students to share the things their 
dragons have in common. Use this as an opportunity to 
clarify the names of the various attributes (species, gender, 
height, etc) and the range of values that each attribute can 
take. It can be worth making clear that the male and female 
dragons of the red species (red dragons) are slightly different 
colours, as are the male and female green dragons. 

SPECIES 
Ask the students if they think there are more red dragons or green dragons. Give 
them time to wander around looking at other student’s cards. The students may 
have different opinions about which are more common. Ask them to think about 
how they might find out. 

Tell the students you are going to organise them to try to find out for sure. Get 
them to form two groups based on their dragon’s colour: red dragons on one 
side of the classroom and green dragons on the other. Ask the students to look 
at each other’s cards to check they are in the right place. Ask them to see 
whether there are more red dragons, more green dragons or the same number. 

BEHAVIOUR 
Get the students to form three groups based on their dragon’s behaviour, 
dangerous on one side of the classroom, changeable in the middle, and friendly 
on the other side. Ask the students to look at other’s cards in the same group to 
see whether they notice anything about the dragons in their group.  

Ask a few students to share what they notice. Start first with a student from the 
dangerous or friendly group. Ask if other groups are the same.  

Usually the dangerous group will be mostly (or all) red, the friendly group will be 
mostly (or all) green, and the changeable group a mix of both colours. If 
students haven’t commented on this, ask about the colours directly. 

Ask the students to stay in their three behaviour groups but split the groups by 
colour. The red dragons (still in their behaviour groups) move to the back while 
the green dragons move to the front. The students should end up in six groups 
(some of which may be empty) in a three-by-two array.  

Ask the students to look at the groups and see what they notice about the 
various groups and about the behaviours of the different coloured dragons. 

Draw a rough table on the board similar to the one below. Add the number of 
students in each group into your table (they will be different from those shown). 

 

You can order Dragon Cards and download 
other free lessons at CreativeMaths.net 
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 Friendly Moody Dangerous Total 

Red 1 2 6 9 

Green 8 3 0 11 

Total 9 5 6 20 

 

Ask the students to come up with ideas about how they might report what the 
table shows. The following are good statements:  

• Out of our red dragons most (6) were dangerous and just one friendly. 
• The green dragons tend to be friendly, with 8 friendly and no dangerous.  

Encourage them to include the numbers (‘evidence’) in their statements. Also, if 
they are ready, proportions, e.g. 6 out of 9 or 6/9. 

You might ask: if I want a friendly dragon am I better to get a red or a green 
one? 

HEIGHT 
Organise the students into a physical graph made of parallel lines of students, 
one for each dragon height. Clear directions are important. Starting at the left-
hand side of the room facing down that wall, ask all students with 1m tall 
dragons to line up in front of you. Step to the right and ask all the 2m ones to 
line up. Then the 3m, then 4m and so on until you have nine lines of students 
next to each other, one for each height measurement. 

The students won’t be able to see what the graph shows. So, ask a student to 
come out to the front and tell the other students what they see. There might be 
“not many short dragons but lots in the middle.”  

Send the student back to their place then draw a rough graph on the board 
similar to the one on the right. Each X represents a dragon. Make a comment 
about the graph.  

Ask the students to look at the colour of dragons near them and think about 
what they see. After they have had time to do this get them back in their places 
and ask the students with red dragons to bob down. Get another student to 
come to the front and tell the others what they see.  

 

FINISH UP 
Get the students to think about what they have learned about statistics during 
this lesson. Ask some students to give their thoughts to the group.  

 

 

 

Where to next? More ideas at CreativeMaths.net – and do give us feedback as 
to what worked for you. 7 October 2019 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	ACTIVE	ANALYSIS			
CURRICULUM	LEVEL	2	

ACHIEVEMENT	OBJECTIVE	
S2-1:	Conduct	investigations	using	the	statistical	enquiry	cycle:	posing	and	answering	questions;	gathering,	
sorting,	and	displaying	category	and	whole-number	data;	communicating	findings	based	on	the	data.	

PURPOSE	
Introduce	students	to	dragon	cards	and	ways	to	investigate	a	set	of	dragons.		

DESCRIPTION	
A	dataset	is	sorted	and	organised	in	different	ways.	Each	student	is	given	a	data	card.	The	students	physically	
form	tables	and	graphs.	A	student’s	place	in	the	data	display	is	based	on	the	information	displayed	on	their	data	
card.		

KEY	VOCABULARY	
Graph,	table,	tends	to.	

ACTIVITIES	

Each	dragon	card	provides	several	pieces	of	information	about	one	dragon.	Sorting	and	organising	a	set	of	
dragon	cards	makes	it	possible	to	uncover	information	about	the	set.	

This	lesson	is	ideal	for	introducing	the	dragon	cards.	It	is	designed	for	a	group	of	about	20-30	students.	
The	lesson	is	demonstrated	in	the	video:	https://youtu.be/-Lfz1W6-gwI	

MATCHING	FOUR	THINGS	
The	things	that	match	can	be	anything,	not	just	the	attributes.	For	example,	both	dragons	have	two	eyes.	

For	the	attributes	and	values	either	use	the	specific	terms	for	these	(e.g.	strength,	dangerous)	or	make	up	a	
shared	class	set	of	names	(e.g.	defence,	angry).	The	advantage	of	using	the	specific	terms	is	that	they	match	the	
attribute	and	value	cards.	

It	can	be	worth	making	clear	that	the	male	and	female	dragons	of	the	red	species	are	slightly	different	colours,	
as	are	the	male	and	female	green	dragons.	The	terms	“red	dragon”	and	“green	dragon”	is	the	species	name	
rather	than	a	clear	description	of	the	colour.	Some	people	can	perceive	some	of	the	red	dragons	to	be	orange	
for	instance.	

SPECIES	
If	the	students	have	ideas	about	how	to	organise	themselves,	try	their	suggestions.	Finish	the	analysis	by	
articulating	the	evidence	of	the	result,	for	example	the	number	of	red	and	green	dragons.		

An	extension	here	could	be	to	investigate	gender,	or	even	number	of	horns.	

BEHAVIOUR		
Usually	species	(colour)	is	the	most	obvious	similarity	within	the	dangerous	and	friendly	groups.		One	or	both	of	
these	groups	may	have	just	one	species.	

Forming	the	behaviour-species	groups	can	be	tricky.	Have	the	groups	self-check.	Try	to	ensure	the	table	matches	
the	physical	layout	of	the	students.	Using	red	and	green	pens	for	the	species	and	appropriate	smileys	for	the	
behaviours	can	help	students	make	connections.		

An	extension	here	could	be	investigating	the	pattern	of	behaviour-breath	combinations.	Only	certain	
combinations	occur.	
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HEIGHT	
Students	can	check	with	those	around	them	that	they	are	in	the	correct	line	of	the	graph.		

One	student	in	each	line	counts	the	number	in	their	line	to	help	drawing	the	graph.	You	might	ask	certain	
students	to	show	you	which	‘X’	in	the	graph	is	their	dragon	card,	and,	where	other	students	standing	near	them	
are	in	the	graph.	

Generally	the	green	dragons	tend	to	be	taller	than	the	red	ones.	‘Tends	to’	is	a	good	phrase	to	use.	While	there	
may	be	some	red	dragons	taller	than	some	green	dragons,	most	green	dragons	are	taller	than	most	red	dragons.	

	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 13	March	2019	
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DRAGON LESSON: CATEGORY DATA   
CURRICULUM LEVEL 3 

PURPOSE 
Investigating multivariate data using a set of dragon cards. Sorting and 
organising a set of dragon cards uncovers information about the set. 

DESCRIPTION 
This lesson focuses on sorting and organising data in various ways to uncover 
information about the dataset. In this case the dataset is the set of dragon cards 
for each group. The dragon cards allow students to consider issues needing 
more than one aspect to be considered at the same time. 

EQUIPMENT 
• Class pack of dragon cards (allow 240 cards for a group of up to 32) 
• A way for students to record their results 

ACTIVITY 

This lesson follows the Statistical Enquiry Cycle (PPDAC) to investigate a 
situation using analysis of categorical data. Before starting ensure the students 
are familiar with finding the species and behaviour from the dragon cards. 

STORY 
Dr Nic is building a visitor centre on one of the islands where the dragons live. 
The dragons living near the centre should mostly be friendly. Is it better to build 
the centre near where red dragons live or near the green dragons? 

To help make the decision, Dr Nic would like you to investigate the dragons on 
one island. She wants to know about the behaviour of red dragons and the 
behaviour of green dragons on the island. 

INVESTIGATIVE QUESTION 
A statistical investigation requires an investigative question. In this case the 
question is “Is the behaviour of the red dragon on your islands more likely to be 
friendly than the behaviour of the green dragons on the island?” 

EXPLORING AND COMPARING 
Organise the class into groups of four. 
Hand each group a set of 24 dragon cards. 
These are the dragons living on the island 
they are investigating.  The students sort 
and organise the dragon cards to try to 
answer the investigative question and 
display their findings. A group might split 
the cards into red and green dragons, with 
different students organising each colour.    

Assist groups as needed. One way to help 
see things in the data and display findings 
is for the cards into a table as shown in the 
picture.  In the table the lefthand groups 
hold red dragons and the righthand groups 
hold green draons.  The top groups hold 
friendly dragons, the middle groups 
moody dragons and the bottom groups 
dangerous dragons. 

RESULTS AND CONCLUSIONS 
As students develop displays of their findings using the cards they need to 
record the results. This could involve creating numerical tables, making tables 
with cards, sketching graphs, or creating graphs with cards.  

The groups should also record sentences describing their results. 

The following provides a good framework for forming results. Use it either as 
steps to develop a meaningful conclusion (see the example below) or as a 
framework to question students and refine their thinking. 

Observe: There are more friendly green dragons. 
Explain: More green dragon are friendly than red dragons. 
Evidence: The table shows more green dragons are friendly than red dragons, 
8 out of 14 for green dragons compared to 1 out of 10 for red dragons. 
Context: The visitor centre should be near the green dragons on our island as 
more green dragons are friendly, 8 out of 14 for green compared to 1 out of 10 
for red. 
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Where appropriate encourage students to think proportionally when the 
number in compared groups differs, e.g. 4 out of 14 is a smaller proportion than 
3 out of 10.  

You might use the results from one group to show tables of frequency and 
proportion. The table on the left shows frequencies and the one on the right 
proportions for the data from the image. 

Frequency table  Proportion table 

 Red Green   Red Green 

Friendly 1 8  Friendly 1/10 8/14 

Moody 3 4  Moody 3/10 4/14 

Dangerous 6 2  Dangerous 6/10 2/14 
 

FINISH UP  
Get the students to report what they have discovered back to the class. Point 
out that different groups found different things about the same relationships as 
each group had different dragons. 

 

 
Where to next? More ideas at CreativeMaths.net – and do give us feedback as 
to what worked for you. 7 October 2019 

You can order Dragon Cards and download 
other free lessons at CreativeMaths.net 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	CATEGORY	DATA			
CURRICULUM	LEVEL	3	
ACHIEVEMENT	OBJECTIVE	
S3-1:	Conduct	investigations	using	the	statistical	enquiry	cycle:	gathering,	sorting,	and	displaying	multivariate	
category	…	to	answer	questions;	identifying	patterns	and	trends	in	context,	within	and	between	data	sets;	
communicating	findings,	using	data	displays.	

PURPOSE	
Investigating	multivariate	data	using	a	set	of	dragon	cards.	Sorting	and	organising	a	set	of	dragon	cards	uncovers	
information	about	the	set.	

DESCRIPTION	
This	lesson	focuses	on	sorting	and	organising	data	in	various	ways	to	uncover	information	about	the	dataset.	In	
this	case	the	dataset	is	the	set	of	dragon	cards	for	each	group.	The	dragon	cards	allow	students	to	consider	
issues	needing	more	than	one	aspect	to	be	considered	at	the	same	time.	

SPECIFIC	LEARNING	OUTCOMES	
• Sort	information	into	categories.	

• Display	data	in	an	appropriate	format.	

• Answer	questions	about	a	set	of	data	by	sorting,	organizing	and	arranging	information.	

• Make	sensible	statements	about	the	information	with	supporting	evidence.	

TEACHER	NOTES	
Understanding	the	difference	between	individual	data	(one	card)	and	group	data	(a	set	of	cards)	is	central	to	the	
lesson.	The	goal	is	to	have	students	make	statements	about	the	group	in	general.	The	lesson	also	increases	
student’s	ability	to	accurately	describe	aspects	of	data	and	use	of	statistical	vocabulary.		

STORY	
A	statistical	investigation	is	more	than	just	the	analysis.	It	is	important	to	have	a	context,	which	will	give	the	
investigation	its	purpose.	This	will	inform	the	statistical	questions	to	ask,	the	appropriate	analyses	and	give	
meaning	to	the	conclusions.	In	a	statistical	investigation	(or	lesson)	it	should	be	easy	to	answer	the	“why	are	we	
doing	this”	questions.	

The	story	is	intended	to	provide	context	and	purpose.	It	is	an	important	part	of	the	lesson.	

INVESTIGATIVE	QUESTION	
Best	practice	for	investigative	questions	is	to	structure	the	question	so	that	the	analysis	of	the	investigation	is	
self-evident.		The	investigative	question	is	“Is	the	behaviour	of	our	green	dragons	more	likely	to	be	dangerous	
than	the	behaviour	of	our	red	dragons?”	

Here,	the	key	element,	behaviour,	is	at	the	very	front	of	the	question.	The	two	populations	to	compare	are	clear:	
behaviour	of	our	red	dragons	and	behaviour	of	our	green	dragons.	The	comparison	“more	likely	to	be	friendly”	
suggests	comparing	the	proportions	of	friendly	dragons	in	the	two	groups.	The	questions	are	focussed	on	the	
each	group’s	set	of	dragons	with	“on	the	island”.	

It	is	fine	for	students	to	pose	less	clear	questions	e.g.,	“Are	more	red	dragons	friendly?”	

EXPLORING	AND	COMPARING		
Let	students	organise	the	data	in	ways	that	make	sense	to	them.	This	lets	students	either	discover	a	good	way	to	
organise	the	data	or	see	the	advantages	of	the	tabular	organisation	when	they	see	it.		

During	this	phase	you	might	move	around	the	groups	so	they	can	show	what	they	have	found	and	explain	what	
they	think	it	means.	Encourages	students	to	add	detail	and	record	the	evidence	they	have	for	their	observations.		
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Randomly	allocated	cards	can	lead	to	quite	different	results	from	different	groups,	e.g.,	one	group	may	have	
very	few	red	dragons	or	no	red	friendly	dragons.	Depending	on	your	students	you	might	find	it	useful	to	‘stack’	
the	decks	prior	to	class,	so	that	each	group	gets	similar	results,	so	that	certain	groups	get	similar	numbers	of	red	
and	green	dragons,	or	so	that	you	know	the	expected	results.	It	is	important	that	all	groups	do	not	get	the	same	
result.	

RESULTS	AND	CONCLUSIONS		
Recording	results	is	important.	This	provides	the	evidence	from	the	statistical	investigation.	Results	are	not	
conclusions.	In	this	case,	the	comments	on	the	results	form	the	conclusions.		

Don’t	expect	students	to	be	able	to	use	the	framework	given	without	being	taught	how	to	use	it.	Use	it	to	
encourage	students	to	improve	their	sentences	to	the	next	level.	For	example,	you	might	ask:	“What	evidence	
do	you	have	that	there	are	more	friendly	green	dragons?”	or,	“What	does	that	mean	for	the	visitor	centre?	
Should	the	visitor	centre	be	build	near	the	red	or	green	dragons?”	

Conclusions	should	focus	on	the	outcomes	for	the	students’	own	group.	Inference	(inferring	properties	of	the	
whole	population	of	240	dragon	cards	based	on	what	students	find	from	their	24	dragons)	comes	at	a	higher	
level	of	statistical	understanding.	However,	the	teacher	might	ask	questions	to	get	students	thinking	about	and	
discussing	that	concept.	For	instance,	ask	students	to	think	about	whether	their	result	would	apply	to	another	
island.	

Since	the	groups	will	generally	have	different	results,	minor	counting	or	sorting	errors	can	be	ignored.	Of	course	
accuracy	is	important,	however,	the	focus	of	this	lesson	is	on	the	statistical	investigation	not	counting	and	
sorting.	

Students	can	be	eager	to	get	onto	another	investigation	of	the	Dragon	Cards.	Before	allowing	that,	make	sure	
that	they	have	recorded	a	concluding	statement.	Preferably	the	concluding	statement	should	be	meaningful	to	
the	context,	that	is,	advice	about	the	visitor	centre.	

FINISH	UP		
Note	the	concepts	of	sampling	from	a	population	and	inference	to	the	population	are	at	level	5	in	the	NZ	
Curriculum.	At	level	3	we	are	concerned	with	descriptive	statistics.	However,	students	may	gain	an	idea	that	
different	samples	(islands	in	this	case)	will	give	slightly	different	results.	This	will	help	to	build	a	foundation	of	
understanding	for	when	the	concepts	of	sampling	and	inference	are	introduced.	

Descriptive	statistics	describe	features	of	the	distribution.	That	can	be	statements	about	a	single	value	of	a	
category	or	the	overall	shape	of	the	distribution	within	the	category.	Encourage	statements	about	the	most	
common	behaviour	for	each	species	and	about	whether	some	behaviours	have	a	similar	likelihood.	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 19	March	2019	
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DRAGON LESSON: WHOLE NUMBER DATA   
CURRICULUM LEVEL 3 

PURPOSE 
Investigating multivariate data using a set of dragon cards. Each dragon card 
provides several pieces of information about one dragon. Sorting and organising 
a set of dragon cards makes it possible to uncover information about the set. 

DESCRIPTION 
This lesson focuses on sorting and organising data in various ways to uncover 
information about the dataset. In this case the dataset is the set of dragon cards 
for each group. The approach is different from starting with a question then 
collecting data to address it. The dragon cards allow students to consider issues 
needing more than one aspect to be considered at the same time. 

Understanding the difference between individual data and group data is central 
to the lesson. The goal is to have students make statements about the group in 
general. It also seeks to increase students’ ability to accurately describe aspects 
of a dataset, including developing statistical vocabulary. 

EQUIPMENT 
• One pack of Dragonistics Data Cards (24 to 30 cards per group) 
• A way for students to record their results 

ACTIVITY 

Students should be familiar with the dragon cards and the data they contain. 
Remind them of the two dragon species and how to find the height data. 

STORY 
The virus Pacific Draconian Flu is making the dragons ill. Scientists working with 
Dr Nic have a developed a vaccine for the flu.  The vaccine dosage depends on 
dragon height. Dr Nic needs to know the range of dosage sizes for each island. 

Dr Nic is considering vaccinating the red dragons and green dragons separately. 
Should she provide the same dosage sizes for each species if she does this? 

EXPLORING HEIGHTS 
Organise the class into groups. Hand each group a set of cards.  
These are the dragons for one island.  Have the groups organise 
the dragon cards in a way that will help Dr Nic work out what 
range of dosages are needed for their island. 

Let the children investigate in their own way. Children will 
approach the investigation in different ways. First observe their 
investigation – give them time to get stuck or draw conclusions. 
See the suggestions for ‘progressing thinking’ in the Teacher Notes. 

RESULTS AND CONCLUSIONS 
As students investigate they need to record results. This could involve writing 
values or sentences about what they have found. They might record results by 
taking a photograph or sketching a graph. The following provides a framework 
for forming sentences. Students can use it as steps (as below) or use it to 
question students to help refine their thinking. 

Observe: Most are 3m. 
Explain: Our set has more 3m dragons 
than any other height. 
Evidence: The graph shows 5 dragons  
are 3m tall, the most of any height. 
Context: The team will need more  
dosages for 3m dragons than  
any other dosage. 

 

FURTHER INVESTIGATION 
Students can move on to comparing heights for the two species. Here they 
might find it useful to compare two graphs directly.   

FINISH UP 
Get the students to report what they have discovered back to the class. Point 
out that different groups found different things about the dragon heights as 
each group had different dragons. 

Where to next? More ideas at CreativeMaths.net – and do give us feedback as 

to what worked for you. 7 October 2019 

You can order Dragon 
Cards and download 
other free lessons at 
CreativeMaths.net 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	WHOLE	NUMBER	DATA			
CURRICULUM	LEVEL	3	

ACHIEVEMENT	OBJECTIVE	
S3-1:	Conduct	investigations	using	the	statistical	enquiry	cycle:	gathering,	sorting,	and	displaying	multivariate	
category	and	whole-number	data	…	to	answer	questions;	identifying	patterns	and	trends	in	context,	within	and	
between	data	sets;	communicating	findings,	using	data	displays.	

PURPOSE	
Investigating	multivariate	data	using	a	set	of	dragon	cards.	Each	dragon	card	provides	several	pieces	of	
information	about	one	dragon.	Sorting	and	organising	a	set	of	dragon	cards	makes	it	possible	to	uncover	
information	about	the	set.	

DESCRIPTION	
This	lesson	focuses	on	sorting	and	organising	data	in	various	ways	to	uncover	information	about	the	dataset.	In	
this	case	the	dataset	is	the	set	of	dragon	cards	for	each	group.	The	approach	is	different	from	starting	with	a	
question	then	collecting	data	to	address	it.	The	dragon	cards	allow	students	to	consider	issues	needing	more	
than	one	aspect	to	be	considered	at	the	same	time.	

Understanding	the	difference	between	individual	data	and	group	data	is	central	to	the	lesson.	The	goal	is	to	have	
students	make	statements	about	the	group	in	general.	It	also	seeks	to	increase	students’	ability	to	accurately	
describe	aspects	of	a	dataset,	including	developing	statistical	vocabulary.	

SPECIFIC	LEARNING	OUTCOMES	
• Sort	information	into	categories.	

• Display	data	in	an	appropriate	format.	

• Answer	questions	by	sorting,	organizing	and	arranging	information.	

• Make	sensible	statements	about	the	information	with	supporting	evidence.	

KEY	VOCABULARY	
Categorical	data,	dataset,	evidence,	multi-dimensional,	multivariate	data,	numerical	data,	statistical	enquiry	
cycle,	tends	to.	

ACTIVITY	

The	Statistical	Enquiry	Cycle	(PPDAC	cycle)	underlies	this	lesson.	The	steps	in	the	PPDAC	cycle	are:	Problem,	Plan,	
Data,	Analysis	and	Conclusion.	

STORY	
The	story	is	intended	to	provide	context	and	purpose.	It	is	an	important	part	of	the	lesson.	

EXPLORING	HEIGHTS	
Let	students	organise	the	data	in	ways	that	make	sense	to	them.	This	lets	them	discover	a	good	way	to	organise	
the	data	or	see	the	advantages	of	a	physical	bar	graph	when	they	see	it.		

Randomly	allocated	cards	can	lead	to	quite	different	results	from	different	groups,	e.g.,	one	group	may	have	
very	few	red	dragons.	Depending	on	your	students	and	your	confidence,	you	might	find	it	useful	to	‘stack’	the	
decks	prior	to	class,	so	that	each	group	gets	similar	results,	so	that	certain	groups	get	similar	numbers	of	red	and	
green	dragons,	or	so	that	you	know	the	expected	results.	It	is	important	that	all	groups	do	not	get	the	same	
result.	

Let	the	children	investigate	in	their	own	way.	First	observe	their	investigation	–	give	them	time	to	get	stuck	or	
draw	conclusions,	and	for	you	to	evaluate	where	their	thinking	is	and	how	you	might	progress	it.	
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PROGRESSING	THINKING	

Below	are	suggestions	for	‘progressing	thinking’	based	on	a	student’s	approach	to	the	analysis.		

ONE-BY-ONE	
The	child	looks	at	the	cards	one	at	a	time,	perhaps	drawing	attention	to	individual	cards	or	giving	an	overall	
judgement.	

Encourage	the	child	to	look	at	all	of	the	cards	at	once.	Help	them	lay	them	out	then	ask	what	they	notice.	

A	WHOLE	SET	LAYOUT	
The	cards	are	laid	out	as	one	set	so	they	can	be	seen	all	at	once,	but	not	organised.		

Suggest	that	it	might	be	easier	to	see	what	is	going	on	if	the	cards	are	better	organised,	perhaps	grouping	similar	
cards	together.	

CARD	PILES	
The	cards	are	in	piles,	possibly	by	height.	Most	cards	in	each	pile	are	obscured.	

Encourage	the	child	to	spread	out	the	piles	to	make	it	easier	to	see	how	many	dragons	are	in	each	pile.	

UNORDERED	HEIGHT	SETS	
The	cards	are	organised	in	groups	by	height	so	all	cards	can	be	seen	at	once	but	the	heights	are	not	ordered	in	
increasing	or	decreasing	order.	

Suggest	the	child	organises	the	sets	to	see	whether	there	are	more	tall	dragons,	short	dragons	or	middle-sized	
dragons.	

GRAPH	OF	HEIGHT	
The	cards	form	a	graph	of	dragon	height	with	heights	in	a	sensible	order.	

Ask	what	the	most	common	height	is?	Ask	what	they	notice	and	wonder	about	the	dragons	based	on	the	graph	
they	have.	

RESULTS	AND	CONCLUSIONS	

While	recording	results	is	important,	do	not	worry	about	recording	the	graphs	produced.	Re-drawing	the	
physical	graphs	is	a	useful	way	of	recording	results	but	not	a	good	use	of	the	student’s	time.	You	might	take	
photos	to	record	the	student’s	work.		

The	main	focus	for	this	part	of	the	lesson	should	be	on	developing	and	recording	sentences	drawing	conclusions.		

Don’t	expect	students	to	be	able	to	use	the	framework	given	without	being	taught	how	to	use	it.	Use	it	to	
encourage	students	to	improve	their	sentences	to	the	next	level.	For	example,	you	might	ask:	“What	evidence	
do	you	have	that	your	red	dragons	are	taller	than	your	green	dragons?”	or,	“What	does	that	mean	for	the	
vaccination	dosages?	Should	the	team	take	larger	or	smaller	dosages	for	the	red	dragons	compared	to	the	
green?”	

Students	can	be	eager	to	get	onto	another	investigation	of	the	dragon	cards.	Before	allowing	that,	make	sure	
that	they	have	recorded	a	concluding	statement.	Preferably	the	concluding	statement	should	be	meaningful	to	
the	context,	that	is,	advice	about	the	vaccinations.	

Since	the	groups	will	generally	have	different	results,	minor	counting	or	sorting	errors	can	be	ignored.	Of	course	
accuracy	is	important,	however,	the	focus	of	this	lesson	is	on	the	statistical	investigation	not	counting	and	
sorting.	

FINISH	UP	
Note	that	the	concepts	of	sampling	from	a	population	and	inference	to	the	population	are	at	curriculum	level	5	
in	the	NZ	Curriculum.	At	level	3	we	are	concerned	with	descriptive	statistics,	but	students	will	begin	to	gain	an	
idea	that	different	samples	will	give	different	results.	This	will	help	to	build	a	useful	foundation	for	when	the	
concepts	of	sampling	and	inference	are	introduced.	
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FURTHER	INVESTIGATIONS		
You	can	use	this	lesson	as	a	template	for	other	investigations	the	students	might	wish	to	pursue.	This	allows	
students	to	practice	the	Problem,	Analysis	and	Conclusions	phases.	Students	can	be	eager	to	get	to	the	analysis	
phase	so,	where	appropriate,	get	them	to	pose,	and	possibly	write	down,	their	question	first.	

The	questions	should	be	driven	by	the	previous	investigation.	That	doesn’t	mean	the	questions	need	to	directly	
address	the	vaccination	dosage	scenario.	The	question	could,	instead,	arise	directly	from	exploring	the	cards.		

Some	possible	numerical	questions:	

Questions	directly	relevant	to	the	vaccination	dosage	scenario:	
• Do	the	heights	of	our	female	dragons	tend	to	be	taller	than	the	heights	of	our	male	dragons?	

• Do	the	heights	of	our	female	green	dragons	tend	to	be	taller	than	the	heights	of	our	female	red	dragons,	the	

heights	of	our	male	green	dragons	and	the	heights	of	our	male	red	dragons?	

• Do	the	heights	of	our	dangerous	dragons	tend	to	be	taller	than	the	heights	of	our	unpredictable	dragons,	and	
the	heights	of	our	friendly	dragons?	

Other	questions:	
• Does	the	strength	of	our	green	dragons	tend	to	be	larger	than	the	strength	of	our	red	dragons?	
• Does	the	age	of	our	green	dragons	tend	to	be	larger	than	the	age	of	our	red	dragons?	
• Do	the	heights	of	our	dragons	tend	to	get	larger	as	the	dragons	get	older?	

Age	is	a	continuous	variable	better	suited	to	display	as	a	histogram	than	a	bar	chart.	Histograms	bring	their	own	
set	of	challenges,	for	example,	how	big	to	make	the	bin	sizes.	Students	may	wish	to	wrestle	with	this	challenge	if	
they	are	ready	for	it.	

Comparing	two	numerical	variables	can	be	done	with	a	physical	scatterplot.	Here	students	lay	out	one	variable	
in	horizontally	in	proportion	to	its	value,	as	in	a	bar	chart.	The	other	variable	is	simultaneously	laid	out	in	a	
similar	manner	but	vertically.	In	both	directions	spaces	are	left	for	missing	values.	Students	may	wish	to	wrestle	
with	this	challenge	if	they	are	ready	for	it.	

	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 13	March	2019	
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DRAGON LESSON: BREATH PROBABILITY   
CURRICULUM LEVEL 3 

PURPOSE 
Compare expected results about the chance a dragon has a particular attribute 
with experimental results. 

DESCRIPTION 
Students estimate the likelihood the next dragon will have a particular attribute. 
They back-up their estimates with reasoning based on the dragon cards they 
have. The students then test their reasoning with a simulation and compare 
their expectations with the experimental results. 

EQUIPMENT 
• One pack of Dragonistics Data Cards 
• A way for students to record their results 

 

ACTIVITY 

Students should be familiar with the dragon cards and the data they contain. 
Remind them of the four different dangerous breath types and their symbols. 

    
Fire Ice Acid None 

 

STORY 
Dr Nic is wary of dragons with fire breath. Each day she visits a small island to 
monitor the first dragon she finds. She wants to know how likely it is that this 
dragon will have fire breath. 

 

EXPECTATIONS OF CHANCE 
Organise the class into groups of two or three. Give each 
group 20 dragon cards, the dragons on their island. Each 
group is investigating a different island.   

Each group looks at their dragons and discusses what they 
expect, with reasoning to back up their thinking. Have them 
record their expectations. 

General reasoning progression is non-probabilistic (“fire is best”), probabilistic 
language (“unlikely”), a whole number (6 dragons), a subset statement (6 out of 
20), a probability (6/20, 0.3, 30%). The teacher might visit a few groups, listen to 
their general reasoning then ask questions to help progress their reasoning. 

SHARING REASONING 
Once groups have had time to develop their expectations, each group shares 
their expectations and reasoning with another group.  The students question 
each other’s reasoning to help understand it.  

SIMULATION 
This part of the lesson will test expectations against what could happen in 
practice. This is done by simulating what might happen to Dr Nic 20 times. We 
could think about this as recording what happens to Dr Nic on 20 different days, 
or replaying the same day 20 different ways to see what could have happened. 

Each group will use their dragon cards to simulate the situation. The simulation 
involves 20 trials. 

 

 

 

 

 

 

 

You can order Dragon 
Cards and download 
other free lessons at 
CreativeMaths.net 
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SIMULATION – FIRST TRIAL 
The first simulation trial has all groups performing each step at the same time.  
This ensures everyone knows how to run a trial and what to record.  

Each trial works as follows. Make sure all groups have finished each step before 
moving on to the next one. 

1. Shuffle all of the group’s dragon cards, thoroughly.  
 This ensures the dragon order is random and each trial is independent of 

the previous one. It is important to include this step in every trial. 
2. Stack the dragon cards facedown, take the top card and look at the dragon. 
 This is the first dragon that Dr Nic meets today. 
3. Record whether the first dragon matches the criteria (e.g., has fire breath) 

or not (e.g., has a different dangerous breath). Tally marks are useful. 
 The table can either have two columns (fire breath and not fire breath) or 

four (one for each breath type). Instead of tally marks students might record 
the current number, crossing out the previous one.  

4. Replace the dragon card in the pile. 
 This ensures that the same dragons are on the island each day. It is possible 

for Dr Nic to meet the same dragon first on different days. 

SIMULATION – REMAINING TRIALS 
The groups now complete the remaining trials on their own.  They need to 
repeat the four steps exactly as they did for the first trial and to keep track of 
the number of trials they perform. It may be useful to provide a recording sheet 
like the one opposite. 

Once complete, each group compares the results of the simulation with the 
expected results considering the following questions. Do the results match the 
expected results? Why might they be different?  

FEEDBACK 
Each group reports what they found to the class. Make connections between 
the findings of different groups. Ask what they expect to happen if you ran the 
lesson again using exactly the same groups and exactly the same dragon cards. 
Would the results be exactly the same? Why? 

FOLLOW UP LESSONS 
Since the results will differ each time, students need more exposure to 
probability to build intuition and fluency.  

The lesson can be repeated using exactly the same sets of dragon cards (the 
same islands). Compare the results between the two simulations for an island. 

Or, the lesson can be repeated using different questions.  Groups might look at a 
different attribute, the second dragon or even the first two dragons. 

Where to next? More ideas at CreativeMaths.net – and do give us feedback as 
to what worked for you.  7 October 2019 

Record Sheet 

Steps for each simulation trial 

1.  Shuffle 

2.  First dragon 

3.  Record 

4.  Replace 

Trials 

1 2 3 4 5 6 7 8 9 10 
11 12 13 14 15 16 17 18 19 20 

Record 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	BREATH	PROBABILITY			
CURRICULUM	LEVEL	3	
DESCRIPTION	

Students	estimate	the	likelihood	the	next	dragon	will	have	a	particular	attribute.	They	back-up	their	estimates	

with	reasoning	based	on	the	dragon	cards	they	have.	The	students	then	test	their	reasoning	with	a	simulation	

and	compare	their	expectations	with	the	experimental	results.	

ACHIEVEMENT	OBJECTIVE	

S3-3:	Investigate	simple	situations	that	involve	elements	of	chance	by	comparing	experimental	results	with	

expectations	from	models	of	all	the	outcomes,	acknowledging	that	samples	vary.	

PURPOSE	

Compare	expected	results	about	the	chance	a	dragon	has	a	particular	attribute	with	experimental	results.	

KEY	VOCABULARY	

Experimental	results,	probability,	simulation,	trial.	

ACTIVITY	
Students	should	be	familiar	with	the	dragon	cards	and	the	data	they	contain	before	the	lesson.	The	active	

dragon	games	are	useful	to	develop	this	familiarity.		

EXPECTATIONS	OF	CHANCE	

Encourage	groups	to	spread	out	their	cards	so	they	can	see	them	all	at	the	same	time.	

The	general	progression	of	reasoning	is	as	follows:	

1. Non-probabilistic	–	perhaps	stating	the	desired	outcome	as	the	most	likely,	e.g.,	The	first	one	will	

breathe	fire	because	I	like	fire	the	best.	

2. Probabilistic	language	–	using	terms	such	as	“unlikely”	or	“likely”,	“never”	or	“certain”,	etc.		

3. Whole	number	–	usually	counting	the	number	of	positive	or	negative	outcomes,	e.g.	“6	dragons”	when	

there	are	six	dragons	with	fire	breath.		

4. Subset	statement	–	e.g.,	6	out	of	20,		

5. Probability	–	expressed	as	a	fraction	(6/20),	decimal	(0.3)	or	percentage	(30%).		

SIMULATION	

Adjust	the	number	of	required	trials	depending	on	the	time	available.	It	is	best	to	set	the	number	of	trials	before	

starting.	With	fewer	trials	the	results	from	the	trials	are	more	likely	to	be	more	different	from	those	predicted	

from	the	theoretical	probabilities.		

Each	trial	should	be	run	in	exactly	the	same	way,	and	produce	just	one	observation	(one	“first	dragon”).	

It	is	important	to	follow	the	simulation	steps	exactly.	The	shuffling	in	the	first	step	ensures	that	each	trial	is	

independent	from	the	previous	one.	Replacing	the	drawn	dragon	each	trial	ensures	that	all	dragons	are	available	

to	be	drawn	each	trial.	That	is,	is	should	be	possible	(but	highly	unlikely)	for	Dr	Nic	to	see	the	same	first	dragon	

every	day.	

Keeping	accurate	records	is	also	important.	The	record	sheet	provided	can	be	used.	The	trials	are	crossed	out	as	

they	are	competed.	Using	tally	marks	is	the	most	effective	way	of	filling	the	table.	Students	might	instead	write	

the	total,	crossing	out	the	previous	total	each	time.	This	is	fine	but	can	get	messy.	

	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 13	March	2019	
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DRAGON LESSON: DANGEROUS DRAGON   
CURRICULUM LEVEL 4 
PURPOSE 

Compare expected results about the chance a dragon has a particular attribute 

with experimental results. 

DESCRIPTION 

Students estimate the likelihood the next dragon will have a particular attribute. 

They back-up their estimates with reasoning based on the dragon cards they 

have. The students then test their reasoning with a simulation and compare 

their expectations with the experimental results. 

EQUIPMENT 

• One pack of Dragonistics Data Cards 

• A way for students to record their results 

 

ACTIVITY 
Students should be familiar with the dragon cards and the data they contain. 

Remind them of the three different behaviours and their symbols. 

   
Dangerous Moody Friendly 

 

STORY 

Dr Nic would like a dangerous dragon for her Dragon Park.  The dragon trader 

won’t tell her which dragons are dangerous. Is she better to get a green dragon 

or a red dragon? 

EXPECTATIONS OF CHANCE 

Organise the class into groups of two or three. Give 

each group 20 dragon cards, the trader’s dragons. 

Each group is investigating a different dragon trader.   

Each group splits their dragons into two sets: green 

dragons and red dragons. For each set they should 

consider the question: 

Is Dr Nic better to get a green dragon or a red dragon if she wants a 

dangerous dragon? 

Each group looks at their two sets of dragons and discusses what they think.  

They record their expectation with reasoning.  

PROBABILITIES 

The groups each determine the theoretical probability that Dr Nic will get a 

dangerous dragon if she buys a green dragon from their trader, and, the same 

probability if she buys a red dragon.  

If needed remind the students how to calculate these probabilities. 

The chance that a random green dragon is dangerous: 

The number of dangerous green dragons 

The number of green dragons 

The chance that a random red dragon is dangerous: 

The number of dangerous red dragons 

The number of red dragons 

Have the groups determine which species of dragon they think Dr Nic should 

buy. 

SIMULATIONS 

Dr Nic’s situation can be simulated to test the results. We will run two 

simulations. One looking at what might happen if Dr Nic buys a green dragon. 

The other, looking at what might happen if she buys a red dragon. 

The simulation will perform 20 trials for each dragon species. That is, each group 

will test 20 times, what the outcome could be if Dr Nic buys a green dragon. 

You can order Dragon 

Cards and download 

other free lessons at 

CreativeMaths.net 
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They will also test 20 times, what the outcome could be if Dr Nic buys a red 

dragon 

Each trial for green dragons works as follows: 

1. Shuffle all of the group’s green dragon cards, thoroughly.  

 This ensures the dragon order is random and each trial is independent 
of the previous one. It is important to include this step in every trial. 

2. Stack the dragon cards facedown, take the top card and look at the 

dragon. 

 This is the dragon that Dr Nic buys. 
3. Record whether this dragon is dangerous or not. 

 A tally table may be useful to record results.  
4. Replace the dragon card in the pile. 

 This ensures that Dr Nic has the same choice of dragons to buy for each 
simulation run. 

Before starting the simulation have the groups discuss what they expect the 

results to be, based on the probabilities they have. Have each group predict the 

number of times out of 20 in the simulation Dr Nic will end up with a dangerous 

dragon if she buys a green dragon, and if she buys a red dragon. 

The groups perform 20 trials for each dragon species and record their results.  

After completing both simulations, compare the results of the simulation with 

the expected results. How well did the results from each simulation compare to 

what was predicted? What would happen if they had done more trials?  

SHARING RESULTS 

Each group shares their results and thinking to the class.  Make connections 

between the findings of different groups.  

 

 

 

 

 

CHALLENGE: MAKING SETS 

This challenge can be used as a follow-up rich task for this lesson. 

Try to make a set of red dragons and a set of green dragons for which: 

1. There are more dangerous red dragons than dangerous green dragons, 

2. But, Dr Nic is better to get a green dragon. 

Once you think have devised such a set, run the previous simulation to check 

your set.  

 

As an extension consider each of the additional criteria, separately. Which ones 

allow you to meet the above criteria and which make it impossible?   

• The both sets must have equal numbers of male and female dragons. 

• The both sets must have the same number of dragons. 

• There must be five green dragons and ten red dragons.  

• There must be ten green dragons and five red dragons.  

• The sets may only contain dragons with fire breath. 

• The sets may only contain dragons with acid breath. 

• The sets may only contain dragons with ice breath. 

• The sets may only contain dragons with no dangerous breath. 

 

Where to next? More ideas at CreativeMaths.net – and do give us feedback as 
to what worked for you. 7 October 2019 
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TEACHER	NOTES	FOR:	
DRAGON	LESSON:	DANGEROUS	DRAGON			
CURRICULUM	LEVEL	4	

DESCRIPTION	
Students	estimate	the	likelihood	the	next	dragon	will	have	a	particular	attribute.	They	back-up	their	estimates	
with	reasoning	based	on	the	dragon	cards	they	have.	The	students	then	test	their	reasoning	with	a	simulation	
and	compare	their	expectations	with	the	experimental	results.	

ACHIEVEMENT	OBJECTIVE	
S4-3:	Compare	and	describe	the	variation	between	theoretical	and	experimental	distributions	in	situations	that	
involve	elements	of	chance.	

S4-4:	Calculate	probabilities,	using	fractions,	percentages,	and	ratios.	

PURPOSE	
Compare	expected	results	about	the	chance	a	dragon	has	a	particular	attribute	with	experimental	results.	

KEY	VOCABULARY	
Probability,	simulation.	

ACTIVITY	

Students	should	be	familiar	with	the	dragon	cards	and	the	data	they	contain	before	the	lesson.	The	active	
dragon	games	are	useful	to	develop	this	familiarity.		

It	is	useful	to	have	a	similar	number	of	green	and	red	dragons	in	each	set.	That	way	the	number	of	dangerous	
dragons	of	each	species	is	a	good	indicator	of	the	probability.	This	can	help	build	intuition	about	the	probability	
but	can	also	lead	to	an	incorrect	understanding.	See	the	later	challenge	for	one	way	to	address	this	possible	
incorrect	understanding.	

PROBABILITIES	
The	probability	formulas	presented	are	theoretical	probabilities.	They	assume	that	each	dragon	is	equally	likely	
to	be	purchased.	This	might	not	be	the	case	and	can	provide	a	useful	discussion	after	the	lesson.	For	example,	
dangerous	dragons	may	be	more	likely	to	act	aggressively	in	the	trader’s	pen.	If	Dr	Nic	chooses	a	dragon	acting	
aggressively	her	change	of	getting	a	dangerous	dragon	may	be	higher	than	predicted.	

Ensure	the	groups	record	their	probabilities	and	expectations.	

SIMULATIONS	
The	20	trials	for	the	simulation	is	just	a	guide.	With	fewer	trials	the	results	from	the	trials	are	more	likely	to	be	
more	different	from	those	predicted	from	the	theoretical	probabilities.		

It	is	important	to	follow	the	simulation	steps	exactly.	The	shuffling	in	the	first	step	ensures	that	each	trial	is	
independent	from	the	previous	one.	Replacing	the	drawn	dragon	each	trial	ensures	that	all	dragons	of	the	same	
species	are	available	to	be	drawn	each	trial.	

Keeping	accurate	records	is	also	important.	Tally	tables	are	the	most	effective	way	of	keeping	records	as	they	
can	help	reduce	error.	Students	might	instead	write	the	total,	crossing	out	the	previous	total	each	time.	This	is	
fine	but	can	use	a	lot	of	paper,	and	get	messy	when	the	numbers	are	large.	

The	results	from	the	simulations	can	be	used	to	estimate	probabilities.	These	frequency	estimates	are	usually	
different	to	the	theoretical	probability	estimates.		The	formula	for	a	frequency	probability	is:	

The	chance	that	a	green	(red)	dragon	is	dangerous:	

The	number	of	simulation	runs	a	dangerous	green	(red)	dragon	was	drawn	
The	number	simulation	runs	
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The	theoretical	probability	can	also	be	used	to	estimate	the	expected	number	of	times	a	dangerous	dragon	is	
drawn	over	the	simulation.	The	formula	for	this	is:	

Estimated	number	of	trials	where	
Dr	Nic	gets	a	dangerous	dragon	 =	 Probability	Dr	Nic	gets	

a	dangerous	dragon	 ×	 Number	
of	trials	

As	will	all	estimates,	the	actual	number	seen	may	be	different.	

The	discussions	before	and	after	the	simulations	are	important	as	they	will	help	develop	ideas	about	
probabilities	and	uncertainty.		It	can	be	useful	to	compare	the	results	across	the	class.	And,	also	compare	results	
from	the	simulation	for	groups	with	the	same	theoretical	probabilities.	

There	may	be	some	dragon	traders	where	Dr	Nic	is	better	to	buy	a	red	dragon	and	others	where	she	is	better	to	
buy	a	green	dragon.		This	will	be	based	on	the	dragons	for	each	trader.	

CHALLENGE:	MAKING	SETS	
This	follow-up	challenge	is	useful	to	address	the	common	misconception	that	the	species	with	the	most	
dangerous	dragons	will	lead	to	the	highest	probability	of	selecting	a	dangerous	dragon.	The	misconception	can	
develop	when	the	examples	seen	always	have	this	property.	This	will	happen	when	the	two	groups	always	have	
similar	numbers	–	which	is	a	common	way	to	set	up	probability	lessons.	

The	extension	questions	are	useful	for	groups	that	find	a	solution	quickly.	Some	check	the	students	
understanding	of	the	principles.	Others	provide	an	extra	challenge.	

	

Where	to	next?	More	ideas	at	CreativeMaths.net	–	and	do	give	us	feedback	as	to	what	worked	for	you.	
	 12	March	2019	
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