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GOLDEN MATHEMATICS 30-MINUTE LESSON																																									 
Sheep Talk  The	first	sheep	talk	word	is	A.	To	find	the	next	term	
in	the	word	sequence,	each	A	is	replaced	by	B	and	each	B	is	
replaced	by	AB.	The	rule	is:   A -> B   and    B-> AB 

Here	are	the	first	7	words	in	the	sheep	talk	sequence:	
A				B				AB				BAB				ABBAB				BABABBAB				ABBABBABABBAB 
Count	the	number	of	occurrences	of	A,	of	B,	and	the	total	number	of	letters,	and	fill	in	
the	table.	Can	you	spot	the	pattern	in	the	sequences?		

Number 
of A’s 

	 	 	 	 	 	 	 	 	 	 	

Number 
of B’s 

	 	 	 	 	 	 	 	 	 	 	

Number 
of letters 

	 	 	 	 	 	 	 	 	 	 	

Elephant Dreaming Copy	the	picture	below	on	squared	paper	
(see	page	4),	draw	the	spiral	and	create	your	own	elephant.	 

The	numbers	in	the	
centres	of	the	
squares	give	the	radii	
of	the	quarter	circles	
you	need	to	draw.	
For	the	elephant’s	
trunk,	start	from	the	
quarter	circle	of	
radius	3	and	don’t	
draw	the	quarter	
circles	with	radii	1,	1,	
and	2.		

	

HELP		
What	
do	you	
notice?	

 

Lily                           Euphorbia                   Trillium                   Columbine         Field Daisies 
	

Pinecone 

Sunflower Nautilus shell 
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NEXT As	follow-up	work,	calculate	the	ratios	in	the	Fibonacci	sequence.	Older	learners	
can	draw	the	Golden	Rectangle.	
The Fibonacci Sequence 1,	1,	2,	3,	5,	8,	13,…		
Continue	the	sequence	and	work	out	the	ratio	of	each	term	to	the	term	before	it.	What	
do	you	notice?	Use	a	spreadsheet	to	do	the	calculations.	

Tie a pentagon knot 
If	you	draw	a	pentagon	accurately	can	you	find	ratios	of	lengths	
equal	to	the	Golden	Ratio?		

	

Draw a Golden Rectangle	
1. Draw	a	square	ABCD	and	take	the	length	of	the	edges	of	the	square	as	1	unit.		
2. Extend	the	line	DC.	
3. Mark	M	the	midpoint	of	DC.	
4. Join	MB.	
5. Draw	an	arc	centre	M	radius	MB	cutting	the	extended	line	DC	at	point	E.		
6. 	Mark	E	on	DC	so	ME=MB	
7. Draw	rectangle	ADEF	
ADEF	is	a	Golden	Rectangle.	
8. Calculate	length	MB	
9. Calculate	lengths	DE	and	CE	
10. Calculate	the	golden	ratio	DE/AD	in	surd	form	and	to	3	decimal	places.		

	
Calculate	the	ratio	BC/CE	in	surd	
form	and	to	3	decimal	places.		

What	do	you	notice?	

The	two	ratios	DE/AD	and	BC/CE	
should	be	the	same,	the	Golden	
Ratio.	

	
	
	
	

	
The Last Supper by Salvador Dali (1955).  

Notice	the	proportions	of	the	rectangles	
in	this	painting.	Also	notice	the	pentagon.	
It	is	actually	part	of	a	dodecahedron.							
The	Golden	Ratio	occurs	in	many	ratios	in	
a	pentagon.	
	
Do	some	research	on	the	internet	about	
the	Golden	Ratio	in	art.	
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WORKSHEET    Sort	these	strips	in	order	following	the	Sheep	Talk	Rule. 

SHEEP TALK RULE 
A -> B      and      B-> AB 

A 

ABBABBABABBAB 

AB 

BABABBAB 

ABBAB 

B 

BAB 
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NOTES FOR TEACHERS 
SOLUTION 
Sheep Talk     (Rule: A -> B      and      B-> AB) 

Number of As 1	 0	 1	 1	 2	 3	 5	 8	 13	 21	 34…	
Number of Bs 0	 1	 1	 2	 3	 5	 8	 13	 21	 34	 55…	
Number of letters 1	 1	 2	 3	 5	 8	 13	 21	 34	 55	 89…	
Each	of	the	sequences	is	a	Fibonacci	sequence.	They	start	from	different	first	terms.	
We’ll	call	the	nth	term	of	the	first	two	sequences	An		and		Bn		where				
					Bn								=	An+1							(1)			because	every	B	produces	an	A	in	the	next	word.		
An	+	Bn	=	Bn+1							(2)			because	every	A	produces	a	B	in	the	next	word	and	every	B	
produces	another	B	in	the	next	word.		
So	it	follows	that:		
An+2	=	Bn+1													from	(1)	
									=	An	+	Bn							from	(2)	
									=	An	+	An+1					substituting	for	Bn	from	(1)		
proving	that	the	A	terms	are	a	Fibonacci	sequence.	
	

Bn+2	=		An+1	+	Bn+1							from	(2)	
												=			Bn						+		Bn+1						substituting	for	An+1	from	(1)		
proving	that	the	B	terms	are	a	Fibonacci	sequence.	
	

Elephant Dreaming  

The rectangles in this construction are:  34 x 21, 21 x 13, 13 x 8, 8 x 5, 5 x 3, 3 x 2 and 2 x 1 

Ratios	of	the	long	to	short	edges	are:			1.619,			1.615,			1.625,			1.6,		1.667,	1.5			and			2	
The	ratios	of	successive	terms	of	the	Fibonacci	sequence	get	closer	and	closer	to	the	
Golden	Ratio:	1,		2,		1.5,		1.667,		1.6,		1.625,		1.615,		1.619,		1.618,		1.618,		1.618,		1.618..	

The	golden	ratio	is	½(√5	+	1)	which	is	1.618034	to	6	decimal	places.	
	

Fibonacci	Numbers	in	Nature:	the	HELP	section	gives	some	examples.	
	

Golden	Rectangle	Construction	
MB	=	½√5			by	Pythagoras	Theorem	for	DMBC	
ME	=	MB						by	construction	
DE	=	DM	+	ME	=	½	+	½√5		
BC	:	CE	=	1	:		½(√5	–	1)	=		½(√5	+	1)	:	1	
Rectangles	ADEF	and	BCEF	are	Golden	Rectangles	
because	the	ratios	of	their	edge	lengths,		DE	:	AD	
and	BC	:	CE,	are	equal	to	the	Golden	Ratio.	
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Why do this activity? 
This	is	an	enjoyable	set	of	activities	that	give	experience	of	working	with	number	
patterns	and	doing	accurate	geometric	constructions	using	compasses.	The	activities	
are	equally	as	accessible	for	students	who	have	not	met	the	Fibonacci	sequence	before	
as	for	those	who	have	met	it.	Students	can	be	creative	with	their	drawings.	
	

Learning objectives 
In	doing	the	activities	students	will	have	an	opportunity	to:	
Young	Learners	(Age	6	–	10)	
• interpret	written	instructions	and	use	the	information	to	develop	a	sequence;	
• copy	a	drawing	on	squared	paper;	
• meet	the	Fibonacci	sequence;	
Middle	Years	(Age	10	–	13)	
• practise	drawing	accurate	geometric	constructions	with	compasses;	
• meet	to	the	idea	that	a	sequence	can	go	on	for	ever	and	tend	to	a	limit	value;	
Older	Learners	(Age	14	–	18)		
• recognize	a	number	pattern	and	find	a	formula	for	the	nth	term	of	a	sequence;	
• use	algebra	to	prove	a	conjecture	about	the	formula	for	the	nth	term	of	a	sequence		

that	continues	indefinitely	for	all	n;	
• set	up	a	spreadsheet	to	do	a	calculation.	
	
Generic competences 
In	doing	this	activity	students	will	have	an	opportunity	to	develop:		
• problem	solving	skills;	
• creativity;	
• recognize	connections	between	different	mathematical	and	real	life	facts.	
	
DIAGNOSTIC ASSESSMENT	This	should	take	about	5–10	minutes.	
Write	the	question	on	the	board,	say	to	the	class:		
“Put	up	1	finger	if	you	think	the	answer	is	A,	2	fingers	for	B,	3	fingers	for	C	and	4	for	D”.	
1. Notice	how	the	learners	respond.		Ask	a	

learner	who	gave	answer	A	to	explain	
why	he	or	she	gave	that	answer.	DO	
NOT	say	whether	it	is	right	or	wrong	
but	simply	thank	the	learner	for	giving	
the	answer.		

2. It	is	important	for	learners	to	explain	
the	reasons	for	their	answers.	Putting	
thoughts	into	words	may	help	them	to	
gain	better	understanding	and	improve	
their	communication	skills.		

3. Then	do	the	same	for	answers	B,	C	and	D.	Try	to	make	sure	that	learners	try	to	decide	if	their	own	
answer	was	right	or	wrong	by	listening	to	the	reasons	given.	

4. Ask	the	class	to	vote	again	for	the	right	answer	by	putting	up	1,	2,	3	or	4	fingers.	Notice	if	there	is	a	
change	and	who	gave	right	and	wrong	answers.		

The	correct	answer	is:	8	

	
	

	
 
 
 
 
 
 
 
 
 
 
 
 
                                           
https://diagnosticquestions.com	
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Suggestions for teaching 
Sheep	Talk	(10	minutes)	
Write	the	rule	A -> B   and   B-> AB	on	the	board.	Explain	that	the	first	word	in	Sheep	
Talk	is	A.		
1. Give	out	the	strips	on	page	3,	or	write	the	7	sheep	talk	words	on	the	board,	and	ask	

the	learners	to	follow	the	rule	and	put	the	7	words	in	order.	
2. Tell	the	learners	to	count	the	As	and	Bs	and	fill	in	the	table,	and	then	talk	to	their	

partner	about	the	pattern	and	about	how	the	sequences	continue.	
Number 
of A’s 

	 	 	 	 	 	 	 	 	 	 	

Number 
of B’s 

	 	 	 	 	 	 	 	 	 	 	

Number 
of letters 

	 	 	 	 	 	 	 	 	 	 	
 

3. Ask learners to form groups of 4 to discuss the pattern, then discuss it as a class. 
 

Elephant Dreaming (15 minutes) 
Give out squared paper on page 4 and a pair of compasses to each learner. Ask them to 
copy the Elephant Dreaming picture. Circulate around the class giving assistance as needed.  
 

The Last Supper 
by Salvador Dali  
As a class discuss the 
pattern of rectangles 
and squares that you 
see in both the 
painting and also in 
the Elephant 
Dreaming Spiral 
construction. 

 

 

 

 

 

Tie	a	pentagon	knot	from	a	strip	of	paper.	
 

Key questions 
1. What	do	you	notice	about	the	sequence	that	starts	1,	1,	2,	3,	5,	8,	13,	21,	…		?	
2. Continue	the	sequence	for	another	5	terms,	then	divide	each	term	in	the	sequence	

by	the	term	before	it.	What	do	you	notice?	
3. Describe	the	rectangles	and	squares	that	you	see	in	Salvador	Dali’s	painting.	
4. Can	you	continue	to	split	the	smaller	and	smaller	rectangles	in	the	same	way,	and	if	

so	what	happens?	
5. If	you	draw	a	pentagon	accurately	can	you	find	ratios	of	lengths	equal	to	the	Golden	

Ratio?		
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Follow up	
Sheep	Talk	https://aiminghigh.aimssec.ac.za/sheep-talk/		
Elephant	Dreaming	https://aiminghigh.aimssec.ac.za/elephant-dreaming/	
One	Step	Two	Steps	https://aiminghigh.aimssec.ac.za/one-step-two-steps/	
Golden	Pentagon	https://aiminghigh.aimssec.ac.za/golden-pentagon/		
Fibonacci’s	Rabbits	https://aiminghigh.aimssec.ac.za/fibonaccis-rabbits/		
	

Go	to	the	AIMSSEC	AIMING	HIGH	website	for	lesson	ideas,	solutions	and	curriculum	
links:	https://aiminghigh.aimssec.ac.za/	
http://aiminghigh.aimssec.ac.za		
Subscribe	to	the	MATHS	TOYS	YouTube	Channel	
https://www.youtube.com/c/MathsToys/videos		

Download	the	whole	AIMSSEC	collection	of	resources	to	use	offline	with	
																												the	AIMSSEC	App	see		https://aimssec.app	or	find	it	on	Google	Play.		

	
Note:	The	Grades	or	School	Years	specified	on	the	AIMING	HIGH	Website	correspond	to	Grades	4	to	12	in	South	
Africa	and	the	USA,	to	Years	4	to	12	in	the	UK	and	school	years	up	to	Secondary	5	in	East	Africa.		
New	material	will	be	added	for	Secondary	6.		
For	resources	for	teaching	A	level	mathematics	(Years	12	and	13)	see	https://nrich.maths.org/12339		
Mathematics	taught	in	Year	13	(UK)	&	Secondary	6	(East	Africa)	is	beyond	the	SA	CAPS	curriculum	for	Grade	12		

	 Lower	Primary	
Approx.	Age	5	to	8	

Upper	Primary	
Age	8	to	11	

Lower	Secondary	
Age	11	to	15	

Upper	Secondary	
Age	15+	

South	Africa	 Grades	R	and	1	to	3	 Grades		4	to	6	 Grades	7	to	9	 Grades	10	to	12	
East	Africa	 Nursery	and	Primary	1	to	3	 Primary	4	to	6	 Secondary	1	to	3	 Secondary	4	to	6	

USA	 Kindergarten	and	G1	to	3	 Grades		4	to	6	 Grades	7	to	9	 Grades	10	to	12	
UK	 Reception	and	Years	1	to	3	 Years				4	to	6	 Years			7	to	9	 Years			10	to	13	

	
	


