


MODULE	3	
Including	all	students	in		
mathema7cs	learning	experiences	
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Module	3	Overview		
Part	1 	The	elements	of	the	reSolve	project	
Part	2 	Considering	the	nature	of	difference	
Part	3 	Some	strategies	you	can	use	

-  Building	learning	on	a	common	experience	
-  Low	floor,	high	ceiling	tasks	
-  Enabling	and	extending	prompts	

Part	4 	Applying	the	strategies	to	other	tasks	
Part	5 	Using	these	approaches	in	planning	and	teaching	
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Part	1:	The	reSolve	Project	
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Click	here	if	you	have	
already	done	a	PD	

Module	



Overview	of	the	reSolve:	MathemaQcs	by	Inquiry	
Project	
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Classroom	Resources	

Exemplary	classroom	resources	at	every	level	from	FoundaQon	to	Year	10	
that	embody	a	spirit	of	inquiry	and	enact	the	reSolve	Protocol.	
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Classroom	Resources	
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Special	Topics	
Addressing	idenQfied	needs	or	exploring	new	boundaries.	
Special	Topics	are	significant	resources	that	address	the	needs	of	21st	century	
learners.	They:	
•  are	substanQal	units	of	work	and	accompanying	resources	that	address	
major	current	gaps;	
•  prioriQse	the	Australian	Curriculum	proficiencies	of	reasoning	and	problem	
solving;	
•  provide	imaginaQve	opportuniQes	for	creaQvely	using	new	technologies	and	
real	world	contexts;	and	
•  respond	to	the	results	of	internaQonal	assessments	that	show	that	solving	
real	problems	is	a	specific	area	of	weakness	for	Australian	students.		
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Special	Topics	
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Mechanical	Linkages	
and	DeducQve	
Geometry	

Bring	Algebra	into	the	
Real	World	 Modelling	MoQon	 Bar	Model	Method	

Assessing	Reasoning	 MathemaQcs	and	
Algorithmic		Thinking	

MathemaQcal	
Modelling	

MathemaQcal	Inquiry	
into	AuthenQc	
Problems	



Professional	Learning	Modules	
Resources	to	support	in-school	leaders	to	address	key	issues	and	themes	in	
the	teaching	and	learning	of	mathemaQcs	through	collegial	professional	
learning	programs.		
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Professional	Learning	Modules	
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PLM	1:	reSolve:	
MathemaQcs	by	Inquiry.	
Introducing	the	reSolve	
Protocol	and	some	of	the	
resources	

PLM	2:	MathemaQcal	
purpose	and	potenQal	

PLM	3:	Including	all	
students	in	mathemaQcs	
learning	experiences	

PLM	4:	The	role	of	
challenging	mathemaQcal	
experiences	in	acQvaQng	
thinking	of	all	students.	

PLM	5:	Using	student	
strategies	and	soluQons	
as	part	of	inquiry	learning	
in	mathemaQcs	

PLM	6	CreaQng	
mathemaQcal	inquiries	
for	your	students	

PLM	7:	AcQvaQng	
mathemaQcal	thinking	
then	consolidaQng	
learning	

PLM	8:	Leading	the	
incorporaQon	of	inquiry	
approaches	into	
mathemaQcs	teaching	
repertoires:	A	workshop	
for	current	and	potenQal	
leaders	



reSolve	Champions	
A	community	of	more	than	
290	commiaed	leaders	across	
the	country,	who	will	use	
reSolve	resources	and	
approaches	in	professional	
learning	programs	they	lead	
during	and	aber	the	
development	phase	of	reSolve	
(finishes	mid-2018).	
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The	reSolve	Protocol	is	the	driver	for	all	that	the	
project	is	about,	and	does.	
In	order	to	foster	a	spirit	of	inquiry	in	all	mathemaQcs	teaching	and	learning:	
•  reSolve	mathemaQcs	is	purposeful	
•  reSolve	tasks	are	challenging	yet	accessible	
•  reSolve	classrooms	have	a	knowledge-building	culture	
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In	parQcular,	this	module	addresses	these	
statements	from	the	Protocol	
Providing	opportunity	for	all	students	irrespecQve	of	background	and	
experience.		
Providing	prompts	and	acQviQes	meeQng	a	range	of	student	capabiliQes,	
from	those	needing	assistance	to	those	ready	for	further	challenge.		
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This	module	addresses	(in	parQcular)	the	following	
AITSL	Teaching	Standards:	
•  Standard	1	–	Know	students	and	how	they	learn	
–  1.5	DifferenQate	teaching	to	meet	the	specific	learning	needs	of	
students	across	the	full	range	of	abiliQes	

–  1.6	Strategies	to	support	full	parQcipaQon	of	students	with	disability	
•  Standard	4	–	Create	and	maintain	supporQve	and	safe	learning	
environments	
–  	4.1	Support	student	parQcipaQon	
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Part	2:	The	nature	of	difference	
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The	nature	of	difference	
•  ACARA	says	that	in	any	class	there	is	a	5	year	gap.	
•  Cockcrob	(UK)	reported	a	7	year	gap.	
• While	we	know	that	there	are	factors	contribuQng	to	difference	
(experience,	Indigenous,	SES,	geography,	gender,	race,	ethnicity),	even	
within	these	subgroups	there	is	diversity.	
•  Differences	are	not	just	in	achievement,	but	aspiraQons,	expectaQons,	
resilience,	mindsets,	confidence,	and	saQsfacQon.	
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We	are	interested	in	…	
•  Purposeful	learning	for	everyone		

-	over	the	year	all	students	should	improve	by	at	least	12	months	
•  Not	merely	replicaQng	student	prior	experience	but	extending	it		

-	not	“more	of	the	same”	
•  Efficient	planning		

-	not	preparing	different	lessons	for	different	sub	groups	
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Some	assumpQons	that	underlie	planning	to	
include	all	students:	

Warning:	these	assumpQons	may	be	confronQng	for	some	viewers.	
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Some	assumpQons	that	underlie	planning	to	
include	all	students:	
All	students	can	learn	and	have	a	right	to	the	full	range	of	curriculum	
experiences	

20	

-	If	I	prevent	students	from	having	access	to	the	full	curriculum,	
I	am	perpetua>ng	inequity	and	discrimina>on	
	



Some	assumpQons	that	underlie	planning	to	
include	all	students:	
Students	learn	in	different	ways	and	at	different	rates	and	teaching	needs	to	
accommodate	these	differences	
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-  Our	professional	experience	as	teachers	confirms	this		
-  Our	professional	exper>se	enables	this	in	our	classrooms	
	



Some	assumpQons	that	underlie	planning	to	
include	all	students:	
The	building	of	relaQonships,	learning	to	communicate	mathemaQcally	and	
learning	from	each	other	is	easier	when	the	whole	class	can	discuss	their	
experience	together	
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-	Quality	educa>on	has	always	been	a	product	of	community	
	



Some	assumpQons	that	underlie	planning	to	
include	all	students:	
It	is	in	whole	class	discussions	that	students	can	see	alternate	approaches	
and	build	connecQons	between	different	ways	of	seeing	concepts	
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-	Our	diversity	is	our	strength.	Our	learning	is	enriched	by	
finding	mul>ple	solu>ons	and	strategies	
	



Some	assumpQons	that	underlie	planning	to	
include	all	students:	
We	want	to	minimise	the	effects	of	self-fulfilling	prophecy	by	including	all	
students	in	whole	class	teaching	
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-	It	is	easier	to	destroy	self-concept	than	it	is	to	build	it	
	



What	do	you	see	as	the	implicaQons	of	such	
statements	for	planning,	teaching	and	
assessment?	
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Part	3:	Three	strategies	for	planning	to	address	
difference	
Strategy	1.	Providing	experiences	to	give	all	students	access	to	the	
subsequent	tasks	(without	reducing	the	challenge	of	those	tasks).	
Strategy	2.	Posing	tasks	with	“low	floors”	and	“high	ceilings”	so	that	all	
students	are	working	on	the	same	task	but	in	different	ways.	
Strategy	3.	Preparing	addiQonal	prompts	that	can	support	students	
experiencing	difficulty	and	extend	those	who	are	ready.	
Note	that	all	three	strategies	can	be	applied	separately	or	together.	
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Examples	of	what	the	three	strategies	look	like	
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MathemaQcal	Mind	
Reading		
Year	9	

Building	Symmetry	
Year	3	

Chinese	Bamboo	
Year	10	

Handfuls	
FoundaQon	



Part	4:	Applying	these	strategies	to	other	tasks	
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What	were	they	again?	
1.  Providing	iniQal	experiences	that	give	access	for	all	students	
2.  Low	floor,	high	ceiling	
3.  Prompts	

a)  Enabling	–	review	the	representaQon,	number	of	steps,	size	of	
numbers	

b)  Extending	–	increase	complexity	and	size	of	numbers,	find	mulQple	
soluQons,	idenQfy	all	possibiliQes,	make	a	generalisaQon	or	rule	
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Choose	a	task	to	discuss.	

30	

Jamos	the	
Jeweller	
Year	8	

Shadows	
Year	1	

Counter	
Toss	
Year	3	

Algebra	
Cloud	
Year	7	

=	2	points	

=	5	points	



Part	5:	Applying	these	approaches	in	planning	
and	teaching		
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What	explicit	language	related	to	inclusion	should	
we	use	…	
What	explicit	language	related	to	inclusion	should	
we	avoid	…	
…	when	communicaQng	with	students?	
…	when	communicaQng	with	each	other?	
…	when	communicaQng	with	parents?	
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How	will	our	approach	to	making	mathemaQcs	
accessible	for	all	students	affect	our	planning	…	
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…	as	we	meet	together?	
…	in	our	documentaQon?	
…	in	our	assessment	and	reporQng?	
…	in	our	resourcing?	



How	will	we	communicate	our	approach	to	making	
mathemaQcs	accessible	for	all?	
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…	in	each	classroom?	
…	across	the	school?	
…	within	the	community?	



Pupng	it	into	pracQce	
•  These	approaches	are	ways	of	thinking	that	can	apply	to	all	tasks	and	all	

interacQons	with	students.	
•  If	we	created	guidelines	for	ourselves	to	encourage	students	to	keep	

working	on	a	task	without	taking	away	their	opportunity	to	make	their	
own	meaning,	what	would	those	guidelines	be?	
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What	specific	acQons	do	you	(as	an	individual)	
commit	to	as	a	result	of	parQcipaQon	in	this	
professional	learning	module?	
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Part	6:	Evalua7on	
	•  Please	provide	us	with	feedback	on	this	session	by	typing	the	URL	below,	
or	by	using	the	QR	code	with	your	mobile	device	

haps://www.surveymonkey.com/r/PD3evaluaQon	
	
•  It	will	only	take	a	few	minutes.	
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Strategy	1:	Providing	experiences	that	give	all	
students	access	to	the	subsequent	tasks	
How	does	this	“experience”	increase	the	chances	of	all	students	engaging	
with	the	subsequent	task?	
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The	experience	of	Handfuls	…	
	
Present	students	with	materials	
and	have	them	take	a	handful.		
	
Ask	students	to	esQmate	how	
many	items	they	have	in	their	
handful.		
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…	and	the	subsequent	Handfuls	task	…	

Carefully	count	your	collecQon.	
Organise	your	collecQon	in	a	way	that	someone	else	could	quickly	see	how	
many	items	there	are	in	your	collecQon.	
Explain	why	your	collecQon	might	be	easy	to	count.	
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Strategy	2:	Posing	tasks	with	“low	floors”	and	
“high	ceilings”	so	that	all	students	are	working	on	
the	same	task	even	if	in	different	ways.	
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In	the	Handfuls	task	

42	

A	response	that	demonstrates	
the	low	floor	of	this	task	might	
be	when	students	…	
•  count	their	collecQon	

correctly	even	if	not	
arranged	in	an	organised	
way	

	

A	response	that	demonstrates	
the	high	ceiling	of	this	task	
might	be	when	students	…	
•  choose	from	several	

different	arrangements	the	
one	that	most	easily	enables	
the	objects	to	be	counted		

	



Strategy	3:	Preparing	addiQonal	prompts	that	can	
a)	support	students	experiencing	difficulty		
b)	extend	those	who	are	ready	
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SupporQng	students	experiencing	difficulty	–		the	
power	of	“enabling	prompts”	
•  “Telling”	students	experiencing	difficulty	what	to	do	runs	the	risk	of	
entrenching	their	sense	of	helplessness.	
•  Aber	compleQng	the	prompt,	the	intenQon	is	for	students	to	proceed	with	
the	original	task.	
•  As	a	result,	those	students	can	feel	part	of	the	class	community	…	
•  …	as	well	as	learning	self-help	strategies.	
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An	enabling	prompt	involves	reducing	the	
complexity	of	the	original	task	by	changing	…	
•  The	nature	of	the	representaQon	
•  The	number	of	steps	
•  The	size	of	the	numbers	
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Handfuls	-	enabling	prompts	
	
Changing	the	size	of	the	numbers	–	Suggest	that	students	take	smaller	
handfuls.	

Changing	the	nature	of	the	representa7on	–	Provide	resources	such	as	ten	
frames	to	help	organise	their	collecQon.	
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Extending	students	who	are	ready			
–		the	use	of	“extending	prompts”	
•  Extending	prompts	explore	the	poten7al	more	deeply	
•  Extending	prompts:	

-  Increase	complexity	and	size	of	numbers	
-  Find	mulQple	soluQons	
-  IdenQfy	all	possibiliQes	
-  Make	a	generalisaQon	or	rule	

•  Extending	prompts	do	not	change	contexts	–	the	prompt	sQll	meets	the	
purpose	of	the	lesson	
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Handfuls	–	extending	prompts	
	
Find	mul7ple	solu7ons:	Suggest	that	students	examine	and	describe	
similariQes	or	differences	between	arrangements	and	discuss	the	
advantages	of	one	over	another.	
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Back	to	the	
task	selecQon	
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Jump	to	
Part	4	



Strategy	1:	Providing	experiences	that	give	all	
students	access	to	the	subsequent	tasks	
How	does	this	“experience”	increase	the	chances	of	all	students	engaging	
with	the	subsequent	task?	
	

49	



The	Building	Symmetry	experience	…	
	
Briefly	show	this	structure	and	have	students	recreate	it	from	memory.	
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…and	the	subsequent	Building	Symmetry	task…	

How	many	symmetrical	shapes	can	you	make	by	moving	one	block?	
How	many	symmetrical	shapes	can	you	make	by	adding	one	block?	
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Strategy	2:	Posing	tasks	with	“low	floors”	and	
“high	ceilings”	so	that	all	students	are	working	on	
the	same	task	even	if	in	different	ways.	
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In	the	Building	Symmetry	task		
	A	response	that	demonstrates	
the	low	floor	of	this	task	might	
be	when	students	…	
•  give	at	least	one	correct	design	
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A	response	that	demonstrates	
the	high	ceiling	of	this	task	might	
be	when	students	…	
•  visualise	potenQal	soluQons	

and	use	mental	rotaQon	to	
recognise	that	some	soluQons	
are	equivalent		



Strategy	3:	Preparing	addiQonal	prompts	that	can	
a)	support	students	experiencing	difficulty.		
b)	extend	those	who	are	ready.	
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SupporQng	students	experiencing	difficulty	–		the	
power	of	“enabling	prompts”	
•  “Telling”	students	experiencing	difficulty	what	to	do	runs	the	risk	of	

entrenching	their	sense	of	helplessness.	
•  Aber	compleQng	the	prompt,	the	intenQon	is	for	students	to	proceed	

with	the	original	task.	
•  As	a	result,	those	students	can	feel	part	of	the	class	community	…	
•  …	as	well	as	learning	self-help	strategies.	
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An	enabling	prompt	involves	reducing	the	
complexity	of	the	original	task	by	changing	…	
•  The	nature	of	the	representaQon	
•  The	number	of	steps	
•  The	size	of	the	numbers	
	
Note	that	someQmes	it	may	be	appropriate	to	use	the	enabling	prompt	with	
the	whole	class	if	hardly	any	students	can	proceed	with	the	original	task	
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Building	Symmetry	-	enabling	prompts	
	•  Reducing	the	number	of	steps	–	“Remove	
one	block	to	make	your	model	
symmetrical”.	

•  “Look	at	the	new	symmetrical	model	you	
have	made.	Can	you	add	a	block	to	your	
model	and	sQll	keep	it	symmetrical?”		
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Extending	students	who	are	ready			
–		the	use	of	“extending	prompts”	
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•  Extending	prompts	explore	the	poten7al	more	deeply	
•  Extending	prompts:	

-  Increase	complexity	and	size	of	numbers	
-  Find	mulQple	soluQons	
-  IdenQfy	all	possibiliQes	
-  Make	a	generalisaQon	or	rule	

•  Extending	prompts	do	not	change	contexts	–	the	prompt	sQll	meets	the	
purpose	of	the	lesson	



Building	Symmetry	–	extending	prompts	
	
Make	a	generalisa7on	or	rule:	

“Move	a	block	to	make	a	symmetrical	
object.	Now	add	one	block	to	keep	it	
symmetrical.	In	how	many	places	can	you	
add	the	block?”	
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Strategy	1:	Providing	experiences	that	give	all	
students	access	to	the	subsequent	tasks	
How	does	this	“experience”	increase	the	chances	of	all	students	engaging	
with	the	subsequent	task?	
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The	MathemaQcal	Mind	Reading	experience	…	
	• Write	down	a	2-digit	number	whose	
digits	are	different	
•  Reverse	the	digits	
•  Subtract	the	smaller	number	from	
the	larger	number	
•  Look	for	the	icon	that	is	next	to	
your	answer	
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…and	the	subsequent	MathemaQcal	Mind	Reading	
task…	
How	does	this	work?	
What	paaern	do	the	soluQons	follow?	
How	can	we	represent	this	process	algebraically?	
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Strategy	2:	Posing	tasks	with	“low	floors”	and	
“high	ceilings”	so	that	all	students	are	working	on	
the	same	task	even	if	in	different	ways.	
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MathemaQcal	Mind	Reading	
	A	response	that	demonstrates	
the	low	floor	of	this	task	might	
be	when	students	…	
•  recognise	that	all	the	

answers	are	mulQples	of	9	
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A	response	that	demonstrates	
the	high	ceiling	of	this	task	
might	be	when	students	…	
•  explain	how	the	mind	

reading	trick	works	using	
algebraic	representaQon	

	



Strategy	3:	Preparing	addiQonal	prompts	that	can	
a)	support	students	experiencing	difficulty		
b)	extend	those	who	are	ready	
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SupporQng	students	experiencing	difficulty	–		the	
power	of	“enabling	prompts”	
•  “Telling”	students	experiencing	difficulty	what	to	do	runs	the	risk	of	
entrenching	their	sense	of	helplessness.	
•  Aber	compleQng	the	prompt,	the	intenQon	is	for	students	to	proceed	with	
the	original	task.	
•  As	a	result,	those	students	can	feel	part	of	the	class	community	…	
•  …	as	well	as	learning	self-help	strategies.	
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An	enabling	prompt	involves	reducing	the	
complexity	of	the	original	task	by	changing	…	
•  The	nature	of	the	representaQon	
•  The	number	of	steps	
•  The	size	of	the	numbers	
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MathemaQcal	Mind	Reading	–	enabling	prompts	
	
Changing	the	nature	of	the	representa7on	–	“Look	at	the	animated	graphic	
to	visualise	how	2-digit	numbers	can	be	represented	algebraically”	
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Extending	students	who	are	ready			
–		the	use	of	“extending	prompts”	

69	

•  Extending	prompts	explore	the	poten7al	more	deeply	
•  Extending	prompts:	

-  Increase	complexity	and	size	of	numbers	
-  Find	mulQple	soluQons	
-  IdenQfy	all	possibiliQes	
-  Make	a	generalisaQon	or	rule	

•  Extending	prompts	do	not	change	contexts	–	the	prompt	sQll	meets	the	
purpose	of	the	lesson	



MathemaQcal	Mind	Reading	–	extending	prompts	
	
Increase	complexity	and	size	of	numbers:	“Can	you	use	algebra	to	predict	
what	will	happen	if	we	do	the	same	process	with	a	3-digit	number?”	
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Strategy	1:	Providing	experiences	that	give	all	
students	access	to	the	subsequent	tasks	
How	does	this	“experience”	increase	the	chances	of	all	students	engaging	
with	the	subsequent	task?	
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The	Chinese	Bamboo	experience	…	
	
Take	a	piece	of	“bamboo”.	Bend	it	
so	that	the	top	touches	the	ground.	
Where	does	the	bend	need	to	be	for	
it	to	touch	the	ground?	Where	does	
it	touch	the	ground	if	the	bend	is	
near	the	base	of	the	bamboo?	
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…and	the	subsequent	Chinese	Bamboo	task…	
	
Given	the	total	height	of	the	bamboo	and	the	horizontal	distance	from	the	
base	of	the	bamboo	and	the	top,	calculate	the	height	to	the	break.	
Compare	to	the	soluQon	given	on	a	tradiQonal	Chinese	manuscript.	
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Strategy	2:	Posing	tasks	with	“low	floors”	and	
“high	ceilings”	so	that	all	students	are	working	on	
the	same	task	even	if	in	different	ways.	
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In	the	Chinese	Bamboo	task	
	
A	response	that	demonstrates	
the	low	floor	of	this	task	might	
be	when	students	…	
•  find	a	soluQon	using	trial	

and	error	by	choosing	a	
height	for	the	break	and	
using	Pythagoras	to	find	the	
horizontal	distance.	
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A	response	that	demonstrates	
the	high	ceiling	of	this	task	
might	be	when	students	…	
•  find	the	soluQon	using	

Pythagoras	and	algebra	and	
see	that	it	is	the	same	as	
the	Chinese	soluQon.	



Strategy	3:	Preparing	addiQonal	prompts	that	can	
a)	support	students	experiencing	difficulty		
b)	extend	those	who	are	ready	
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SupporQng	students	experiencing	difficulty	–		the	power	
of	“enabling	prompts”	

•  “Telling”	students	experiencing	difficulty	what	to	do	runs	the	risk	of	
entrenching	their	sense	of	helplessness.	
•  Aber	compleQng	the	prompt,	the	intenQon	is	for	students	to	proceed	with	
the	original	task.	
•  As	a	result,	those	students	can	feel	part	of	the	class	community	…	
•  …	as	well	as	learning	self-help	strategies.	
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An	enabling	prompt	involves	reducing	the	
complexity	of	the	original	task	by	changing	…	
•  The	nature	of	the	representaQon	
•  The	number	of	steps	
•  The	size	of	the	numbers	
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Chinese	Bamboo	–	enabling	prompts	
	
Changing	the	nature	of	the	representa7on	–	Give	students	a	numerical	
value	for	the	height	of	the	break	and	ask	for	the	length	of	the	hypotenuse.	
Use	this	to	ask	them	to	express	the	length	of	the	hypotenuse	in	terms	of	the	
height	of	the	break.	
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Extending	students	who	are	ready			
–		the	use	of	“extending	prompts”	
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•  Extending	prompts	explore	the	poten7al	more	deeply	
•  Extending	prompts:	

-  Increase	complexity	and	size	of	numbers	
-  Find	mulQple	soluQons	
-  IdenQfy	all	possibiliQes	
-  Make	a	generalisaQon	or	rule	

•  Extending	prompts	do	not	change	contexts	–	the	prompt	sQll	meets	the	
purpose	of	the	lesson	



Chinese	Bamboo	–	extending	prompts	
	Make	a	generalisa7on	or	rule	
Show	the	equivalence	between	the	general	soluQon	for	any	length	bamboo	
found	using	Pythagoras	and	that	given	in	the	Chinese	text.	
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Back	to	the	
task	selecQon	

slide	
Jump	to	Part	4	



Shadows	
	What	objects	might	have	made	these	shadows?	
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Back	to	the	
task	selecQon	

slide	
Jump	to	Part	5	



Counter	Toss	
	 In	this	bag,	I	have	red	counters	and	yellow	counters.		

I	take	out	4	counters.		
What	are	my	possible	scores?	
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=	2	points	

=	5	points	Back	to	the	
task	selecQon	

slide	
Jump	to	Part	5	



Algebra	Cloud	
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Back	to	the	
task	selecQon	

slide	
Jump	to	Part	5	



Jamos	the	Jeweller	
	Jamos	the	Jeweller	charges	clients	based	on	the	amount	of	precious	metal	
wire	used	in	their	jewellery	designs.		
A	customer	has	provided	the	following	design	brief	for	Jamos	to	create	a	
new	design.	Can	you	help?	
A	symmetrical	design,	with	at	least	three	different	sized	circles	and	with	
the	metal	cos>ng	between	$600	and	$650	

Jamos	charges	clients	$25	per	linear	cenQmetre	of	wire	used.	
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Back	to	the	
task	selecQon	

slide	
Jump	to	Part	5	




