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•Our	mission	today:
•What	are	SOME of	the	Big	
Ideas	in	Intermediate	Math?
•How	do	we	organize	teaching	
around	them?



To	start

•On	a	paper	nobody	else	sees,	you	or	you	
and	a	partner	make	a	list	of	two	ideas	
that	you	think	are	important	in:
•- number
•- algebra
•Put	it	aside.



Let’s	consider	numeration

•Every	can	be	represented	in	many	
ways.	Each	way	highlights	something	
different	about	that	whole	number.



So..

•Show	5/3	in	a	lot	of	ways.
•Which	of	your	ways	made	it	easy	to	
see	that:



• 5/3	is	five	1/3s
• 5/3	is	more	than	1	½
• 5/3	is	5	÷ 3
• 5/3	is	less	than	2
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Or	it	might	be

•Show	40%	different	ways.
•What	does	each	way	show?



Which	shows

•That	40%	is	less	than	half
•That	40%	is	2/5
•That	40%	is	4	sets	of	10%
•That	40%	is	10%	less	than	50%
•That	40%	can	be	a	lot	or	a	little
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It	means	that..

•Whenever	you	have	kids	do	a	
representation	in	any	unit,	you	ask	
what	they	see.



For	example…

•They	model	3/5	+	1/3	like	this:



For	example…

•They	model	3/5	+	1/3	like	this:



Or

•They	model	(-12)	÷ (–3)	as



Let’s	consider	numeration

•Every	number	can	be	decomposed	
and	recomposed	in	different	ways;	
this	often	makes	it	easier	to	estimate	
the	size	of	the	number	or	calculate	
with	it.



It	comes	up	when…

•Students	are	trying	to	figure	out	the	
LCM	of	12	and	20.
•Kids	have	to	see	that	the	number	60	
can	be	thought	of	both	as	3	x	20	or	as	
5	x	12.



It	comes	up	when…

•Students	are	trying	to	figure	out	the	
GCF	of	12	and	20.
•Kids	have	to	see	that	the	number	12	
can	be	written	as	4	x	3	and	20	as	4	x	5.



So	you	might	ask…

•What	representations	of	36	and	42	
would	help	you	figure	out	their	GCF?



Or

•You	have	LOTS	of	bags	of	6	counters.
•You	have	LOTS	of	bags	of	9	counters.
•You	have	LOTS	of	bags	of	20	counters.
•Which	amounts	can	you	show?	Which	
can	you	NOT	show?



Cans

•6,	12,	18,	24,	30,…
•9,	18,	27,	36,	45,…
•20,	40,	60,	80,…
•15,	33,	51,	26,	46,	etc.



can’ts 6,	9,	20

•1,	2,	3,	4,	5,	7,	8,	9,	10,	11,	13,	14,	16,	
17,	19,	….



You	might	enjoy	this

•https://www.youtube.com/watch?v=v
NTSugyS038



Whenever…

•you	add	or	subtract	or	multiply	or	
divide,	you	are	doing	composition	or	
decomposition.
•you	use	place	value	ideas,	you	are	
doing	composition	or	decomposition.



Whenever…

•you	work	with	money,	you	are	doing	
composition	or	decomposition.



Let’s	consider	numeration

•When	you	use	fractions	to	compare	
two	amounts,	you	need	to	be	clear	
about	the	attribute	you	care	about.



I	might	ask

•Use	pattern	blocks	to	make	a	design	
that	is	2/3	yellow.
•Why	might	someone	use	a	different	
fraction	to	describe	the	yellow?



Perhaps

•You	are	careful	about	talking	about	
what	attribute	to	consider	when	using	
fractions.



Let’s	consider	numeration

•The	size	of	a	fraction	can	be	thought	
about	in	terms	of	the	ratio	of	the	
numerator	to	the	denominator.



You	might	ask

•Why	are	you	sure	without	doing	much	
of	anything	that	1/10	<	5/7?
•Why	is	2/3	=	20/30?
•Suppose	the	numerator	of	a	fraction	is	
2/5	of	the	denominator.	What	could	
the	fraciton be?



Let’s	consider	numeration

•Addition	and	subtraction	are	related.	
They	always	involve	parts	and	wholes.



So	I	might	ask…

•Describe	a	situation	where	you	might	
subtract	1	2/3		from	3	1/2.
•What	addition	also	describes	that	
situation?	Why?



So	I	might	ask…

•Fill	in	one	of	the	boxes	with	the	
number	5/3.	Then	fill	in	the	other	
boxes	so	the	total	lengths	are	the	
same.



So	maybe

•You	teach	addition	and	subtraction	
together.
•You	repeatedly	ask	for	what	addition	
is	related	to	a	subtraction	situation	
kids	are	dealing	with	or	the	reverse.



Let’s	consider	numeration

•Multiplication	and	division	are	related	
to	each	other	and	have	the	same	
meanings	no	matter	what	sorts	of	
numbers	are	involved.



So	I	might	ask…

•Draw	a	picture	or	build	a	model	that	
shows	what	2/3	÷ 1/2	means.
•What	multiplication	do	you	see	in	
your	picture	or	model?



It	might	be:



It	might	be:



Perhaps…

•Frequently	when	students	are	doing	a	
computation	involving	one	operation,	
you	can	ask	how	a	different	operation	
could	have	been	used.



Let’s	consider	numeration

•The	multiplicative	comparison	of	two	
numbers	can	always	be	thought	of	in	
two	ways– how	many	b’s	make	an	a	
OR	how	much	of	an	a	is	a	b?



For	example

•Fill	in	the	blanks	using	mixed	numbers	
to	make	each	true	in	lots	of	ways.
•____	is	3	times	as	much	as	____.
•____	is	1/3	as	much	as	____.



Later

•Fill	in	the	blanks	with	improper	
fractions	to	make	each	true	in	lots	of	
ways.
•____	is	5/2	times	as	much	as	____.
•____	is	2/5	as	much	as	____.



Let’s	consider	numeration

•Knowing	a	relationship	between	
between	two	values	automatically	
tells	you	the	relationship	between	
other	values.	



For	example

•Suppose	A	is	20%	of	B.
•What	percent	of	B	is	2A?
•What	percent	of	2B	is	A?
•What	percent	of	2B	is	2A?
•What	percent	of	A	is	B?



For	example

•What	other	percent	relationships	do	
you	know	based	on	the	first	one?



OR

•You	saved	20%	when	you	bought	shoes.
•You	saved	40%	when	you	bought	a	jacket.
•You	paid	the	same	for	each.
•How	were	the	original	prices	related?



Perhaps

•Whenever	kids	are	working	with	
ratios,	you	bring	up	fractions	they	also	
see,	and	vice	versa.



Let’s	consider	numeration

•Percents can	be	used	to	standardize	
the	relationship	between	two	
numbers.



So	you	might	ask

•Which	situation	would	make	it	easier	
to	figure	out	whether	Levi	or	Aaron	is	
closer	to	his	goal:	



Situation	1

•Levi	has	saved	4/7	of	the	money	he	
needs	to	buy	a	hoverboard.
•Aaron	has	saved	5/8	of	the	money	he	
needs	to	buy	a	hoverboard.		OR



Situation	2

•Levi	has	saved	53%	of	the	money	he	
needs	to	buy	a	hoverboard.
•Aaron	has	saved	61%	of	the	money	he	
needs	to	buy	a	hoverboard.		



Consider	measurement

•When	you	describe	the	same	
measurement	with	different	units,	you	
need	more	of	a	little	unit	and	fewer	of	
a	big	unit	to	describe	it.



For	example

•Is	this	a	big	shopping	mall?
•Area:	2	000	000		cm2



Or

•Fill	in	the	blanks	with	units	in	lots	of	
ways:			6.4	____	=	6400	_____.



Consider	measurement

•Some	measurements	of	an	object	are	
independent	of	other	measurements,	
but	some	are	not.



So	I	might	ask

•You	know	this	triangle	is	isosceles.
•What	other	measurements	of	it	do	
you	know	now?	Which	not?

10	cm70°



OR

•What	other	measurements	are	you	
sure	of?

108°



OR

•One	measurement	of	a	circle	is			20	
cm.	What	are	other	measurements	
associated	with	that	circle?



Perhaps

•You	frequently	bring	up	situations	where	
knowing	one	measurement	of	an	object	
tells	you	another	one	and	talk	about	how	
they	know.	You	also	bring	up	situations	
where	measurements	are	independent	
and	discuss	those.



Consider	measurement

•Formulas	are	useful	since	you	can	
figure	out	measurements	that	are	
hard	to	take	from	ones	that	are	easy.



You	might	ask

•Sarah	doesn’t	know	the	formula	for	
the	surface	area	of	a	cylinder.
•Rick	does.
•Who	will	have	an	easier	time	figuring	
out	this	surface	area?	Why?



Consider	pattern

•Every	pattern	involves	repetition.



You	might	ask

•Why	might	you	think	this	is	a	pattern?
•4,	7,	11,	15,…?



Perhaps

• Frequently	when	patterns	are	being	
addressed,	you	go	back	to	why	they	
are	patterns--- focus	on	predictability	
because	of	repetition.



Consider	pattern

•There	is	no	way	to	be	certain	how	a	
pattern	continues	without	a	pattern	
rule.



So	I	might	ask

•Continue	this	to	form	a	pattern	in	
three	different	ways:
•5,	10,…



Perhaps

•You	are	careful	to	not	say:	What	is	the	
tenth	shape	in	this	pattern?
•Instead,	you	ask	what	MIGHT	be	the	
tenth	shape.



Consider	algebra

•Equality	is	an	expression	of	balance.



You	might	ask

•Put	in	numbers	to	make	this	true.	
What	do	you	notice	about	the	
numbers?
•[]	+	48	=	{}	+	50
•3	x	[]	=	9	x	{}



Perhaps

•When	you	read	4	x	=	12,	you	say	“Four	
sets	of	a	number	make	12.	What	could	
the	number	be?”



Consider	algebra

•An	equation	describes	many	
situations.



You	might	ask

•Describe	different	situations	that	are	
described	by	this	equation:
• 2x	– 8	=	32



Consider	algebra

•There	are	many	things	that	are	true	
about	“all”	numbers	or	all	of	a	
particular	set	of	numbers.



You	might	ask

•I	add	two	numbers.
•I	subtract	the	same	two	numbers.
•The	“add”	answer	is	10	less	than	the	
“subtract”	answer.
•What	numbers	could	they	be?



You	might	ask

•Choose	a	number.
•Multiply	it	by	the	number	that	is	2	
greater.
•Now	multiply	the	number	between	
them	by	itself.
•What	do	you	notice?



For	example

•When	you	talk	about	ideas	like	
multiplying	numbers	in	any	order,	you	
ask	kids	for	other	mathematical	things	
that	are	“always	true”	.



Consider	data

•Often	an	organized	visual	display	
makes	it	easier	to	“see”	data.



You	might	..

• provide	a	table	with	some	data	and	
the	same	data	in	a	simple	bar	graph	
and	ask	a	question	about	the	data;	
discuss	which	organization	they	find	
most	helpful	and	why.



Consider	probability

•Probabilities	are	always	predictions	
that	are	rarely	certain.



You	might	ask

•I	flipped	a	coin	and	got	H,	T,	T.
•What	will	happen	next?



Or

•I	chose	10	cubes	and	got	2	red,	8	blue.	
•What	will	happen	next	time	I	choose	
10	cubes?



What	does	planning	look	like?

•I	probably	use	the	expectations	in	
conjunction	with	these	big	ideas	to	
create	learning	goals.



What	does	planning	look	like?

•I	build	lessons	with	the	commitment	
to	address	some	essential	
understandings	(as	well	as	
expectations)	each	time.



For	example

•I	choose	an	expectation



I	decide

•To	connect	this	to	the	idea	that	it	
takes	fewer	copies	of	a	big	unit	than	a	
little	unit	to	describe	a	measurement



I	create	some	activities	like	these:

• You	are	using	fraction	strips.	The	strip	
for	fraction	A	fits	into	the	strip	for	
fraction	B	2	½	times.	
•What	could	the	two	fractions	be?



I	create	some	activities	like	these:

•Suppose	fraction	C	is	¾	of	fraction	A.	
How	many	times	will	it	fit	into	B?	
Why?



•AND/OR



•I	look	at	the	big	ideas.
•I	figure	out	which	expectations	they	
might	marry	with.
•I	build	lessons	around	that	big	idea	
that	cover	those	expectations.



So

•Let’s	try	it.
•You	either	start	with	an	expectation,	
marry	it	to	a	big	idea	and	build	a	lesson.	
OR
•Start	with	the	big	idea,	find	related	
expectations,	and	build	a	lesson.



Now

•Take	out	your	old	paper	about	your	
ideas	of	big	ideas.
•Have	they	changed?
•Do	you	feel	there	are	important	ones	
we	missed?



•Questions?



Download
•www.onetwoinfinity.ca
•Recent	presentations
•HCINT


