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•  compare	recommendations	and	philosophies	from	
NCTM’s	Catalyzing	Change	and	SIMMS	Integrated	
Mathematics	(SIMMS	IM).	

•  experience	activities	from	the	SIMMS	IM	materials.	

•  continue	the	“Critical	Conversations.”	

Session	Objectives	

Participants	will:	



Catalyzing	Change	
suggests	major	changes	
in	what	we	teach	and	
how	we	teach	it!		



•  Essential	concepts	learned	by	all	students.	
•  End	student	tracking	and	teacher	tracking.	
•  Research-informed	and	equitable	teaching	practices.	
•  Continuous	4-year	mathematics	pathways	for	all	
students.	

•  Common	2-3	year	pathway	on	essential	concepts	for	
all	students.	

Key	Recommendations	



Essential	Concepts	

•  Concepts	in	Number	

•  Concepts	in	Algebra	and	Functions	

•  Concepts	in	Statistics	and	Probability	

•  Concepts	in	Geometry	and	Measurement	



Integrating	

Modeling	

Problem	
Solving	

In	1989,	1991,	and	1995	and	again	in	
2000,	NCTM	standards	suggested	
major	changes	in	what	we	teach	and	
how	we	teach	it!		

In	1992,	NSF	challenged	five	
secondary	mathematics	projects	to	
address	these	suggestions.		

The	Systemic	Initiative	for	Montana	
Mathematics	and	Science	(SIMMS	
Project)	was	one	of	those.	

From	the	SIMMS	Project	came	the	

				SIMMS	Integrated					
									Mathematics:		
		A	Modeling	Approach					
		Using	Technology	
	



•  Develop	a	complete	mathematics	9-12	curriculum	for	all	
students.	

•  Make	mathematics	accessible	to	students	of	all	physical,	mental,	
and	learning	abilities	or	disabilities.		

•  Teaching	practices	informed	by	NCTM	standards.	

•  Continuous	4-year	mathematics	pathways	for	all	students.	
•  Common	first	2	years	of	mathematics	for	all	students.	

•  Mathematics	integrated	with	other	areas	and	within	itself.	

•  Technology	used	as	exploratory	tool	to	understand	mathematics.	





•  Skeeters	Are	Overrunning	the	World	

•  Traditional	Design		

• What	Are	My	Child’s	Chances?	



•  No	individual	will	be	called	upon	to	share	their	thinking	
unless	they	volunteer	to	do	so.		

•  If	you	are	willing	to	share	your	thinking,	you	must	allow	
others	to	ask	questions	to	understand	your	thinking.		

•  Each	member	of	the	group	takes	responsibility	for	his	
or	her	own	learning.	

•  Each	member	of	the	group	is	willing	to	help	any	other	
member	of	the	group	who	asks	for	help.	

•  Groups	may	only	ask	the	teacher	for	help	if	all	members	
of	the	group	have	the	same	question.	

•  There	is	always	a	challenge.	

	

www.mec-math.org	
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				 	Discussion	1	
	a. 	Describe	any	pattern	you	see	in	the	world’s	population		

													since	1650.	
	b. 	Based	on	the	pattern	you	find,	predict	what	you	think	

													the	world	population	will	be	in	the	year	2075.	

Introduction	



	

To	help	make	predictions	in	real-world	situations,	
researchers	often	use	experiments	known	as	
simulations.	The	results	of	the	simulations	are	
gathered	and	analyzed.	

Exploration	

	In	this	exploration,	you	investigate	the	modeling	
process	using	a	population	of	Skeeters.	Skeeters	
reproduce	asexually	(by	themselves).	Reproduction	is	
triggered	when	the	marked	side	of	a	Skeeter	is	
exposed	to	light.	Each	Skeeter	produces	one	(1)	
offspring	when	reproducing.		



	

	1. 	Place	two	Skeeters	in	your	container.	This	is	the	initial	population.	
	2. 	After	closing	the	lid,	shake	the	container.	
	3. 	Open	the	lid	causing	the	marked-side-up	Skeeters	to	reproduce.	
	4. 	Add	one	Skeeter	to	the	container	for	each	marked-side-up	Skeeter.	
	5. 	Count	and	record	the	total	number	of	Skeeters	now	in	the		

															container.	This	is	the	end	of	one	“shake”	or	time	period.	
	6. 	Also	record	the	number	of	“shakes”	or	time	periods.	
	7. 	Repeat	Parts	2	– 6	for	15	time	periods.	

Exploration	(cont.)	
	a. 	Obtain	a	large,	flat	container	with	a	lid,	a	sack	of	Skeeters,	and	

															a	sheet	of	graph	paper.	
	b. 	Before	beginning	the	simulation,	read	Steps	1–7	below	and	

															predict	how	you	think	the	number	of	Skeeters	will	change.	



	

	d. 	1.				Use	the	pattern	you	described	to	predict	the	number	of	Skeeters		
	 	 	after	20	shakes.	
								2. 	How	large	of	a	box	would	you	need	to	hold	this	population?		
	 	 	Explain	how	you	came	to	this	conclusion.	
	 	3. 	Predict	how	many	shakes	it	would	take	for	the	Skeeter		
	 	 	population	to	reach	1000.	Describe	how	you	reached	your		
	 	 	prediction.	

	

Exploration	(cont.)	
	c. 	Create	a	graph	to	display	the	data	you	recorded.	Represent	the		

															“shake”	number	on	the	horizontal	axis.	Describe	any	patterns	you		
																see.	



	

Discussion	2	
	a. 	Discuss	any	similarities	or	differences	you	observe	between	your	

	 	 	scatterplot	and	those	of	your	classmates.	
	b. 	How	did	the	number	of	Skeeters	in	your	population	change	during		
	 	the	exploration?	
	c. 	1. 	Consider	your	scatterplot	as	describing	the	change	in	the	

	 	 	 	population	of	Skeeters	over	time.	Use	this	idea	to	explain	the	
	 	 	 	shape	of	the	graph.	

	 	2. 	How	do	the	graphs	obtained	in	the	exploration	compare	to	the	
		 	 	linear	graphs	explored	in	previous	modules?	
	d. 	1. 	What	other	types	of	living	creatures	might	show	the	same	
	 	 	pattern	of	population	growth	as	the	Skeeters?	
	 	2. 	What	limitations	might	this	simulation	have	in	modeling	a		
	 	 	real-world	population?	

	



	

		
Exploration	
In	this	exploration,	each	color	of	Skeeter	has	its	own	growth	characteristics	and	initial	
population.	Table	1	shows	a	list	of	these	characteristics	for	each	color.	

Within	any	population,	there	are	differences	in	appearance	and	behavior	due	to	
genetics	and	environment.	In	this	activity,	you	investigate	some	Skeeter	populations	
with	different	growth	characteristics.	



	



Star	Quilt	Pattern	



Star	Quilt	Pattern	

•  What	shapes	do	you	see?	
•  What	are	the	primary	properties	of	the	major	
geometric	shape	you	see?	



How	was	the	star	quilt	made?	
•  Idea:	Use	a	rhombus.	
•  Make	a	strip	of	one	color.	
•  Make	a	second	strip	congruent	to	the	first	and	
of	an	alternating	color.	

	



Making	a	Star	Quilt	
•  Put	parallel	lines	across	the	strips	with	
the	same	distance	between	the	parallel	
lines	as	the	width	of	the	bars.	

	
•  Cut	and	slide	
	the	bars.	



	

Table	1	describes	the	characteristics	associated	with	five	
physical	traits.	Read	the	descriptions	and	determine	whether	or	
not	you	have	each	trait.	
	
Table	1:	Five	traits	determined	by	single	sets	of	genes	

Exploration	



Wheel	of	Traits	



	

To	explore	your	own	inherited	characteristics,	use	a		
wheel	of	traits.	
a.  Place	your	finger	at	the	trait	in	the	center	of	the		

	wheel,	“mid-digit	hair.”	If	you	have	this	trait,	move		
	your	finger	to	the	“yes”	portion.	If	you	do	not	have		
	it,	move	your	finger	to	the	“no”	portion.	

b.	From	the	portion	of	the	ring	where	you	placed	your	
	 	finger,	move	outward	to	the	next	ring	and		

	determine	whether	or	not	you	have	the	trait		
	“widow’s	peak.”	Again,	move	your	finger	to	the		
	appropriate	portion	of	the	ring.	



	

c.	Continue	this	process	for	the	next	three	traits,		
	working	your	way	outward	through	each	ring	of		
	the	wheel.	

d.	The	last	portion	of	the	ring	where	you	placed	your		
	finger	determines	your	personal	number.	Record		
	this	number.	



Creation	of	the	SIMMS	IM	curriculum1	was	funded	through	an	
National	Science	Foundation	(NSF)	grant	awarded	to	the	Montana	
Council	of	Mathematics	(MCTM).	MCTM	has	decided	to	make	
these	free	open	source	materials.	They	are	available	at:	
	

mathmontana.org	
	
Contact	Information:	
	

	 	Terry	Souhrada	at	terry.souhrada@skc.edu	
	

	 	Johnny	Lott	at	jlott@mso.umt.edu		
	

1The	SIMMS	IM	curriculum	material	is	based	upon	work	supported	by	the	National	Science	Foundation	under	
Cooperative	Agreement	No.	OSR	9150055.	Any	opinions,	findings,	conclusions	or	recommendations	expressed	in	this	
material	are	those	of	the	author(s)	and	do	not	necessarily	reflect	the	views	of	the	National	Science	Foundation.		



THANK 	 	 	 	 	 	


