
Making Modeling

MEANINGFUL
FINDING AND  ADAPTING TASKS FOR GRADES 3-5



Roxi Cook
Erin Farrell
Kim King
Bozeman Public Schools

Mary Alice Carlson
Montana State University



Elizabeth	Burroughs
Montana	State

Mary	Alice	Carlson
Montana	State

Elizabeth	Fulton
Montana	State

Jennifer	Green
Montana	State

Rachel	Levy
Harvey	Mudd

Kathy	Matson
George	Mason

Padhu	Seshaiyer
George	Mason

Jennifer	Suh
George	Mason

Megan	Wickstrom
Montana	State

Immersion	is	a	research	and	professional	development	program	funded	by	NSF	STEM-C	1441024



What is Modeling?



What is Modeling?



What is Modeling?
representation



What is Modeling?
representation

system



What is Modeling?
representation

system



What is Modeling?



What is Modeling?
PRACTICE



What is Modeling?

process
PRACTICE



What is Modeling?

process
PRACTICE



Mathematically	proficient	students	can	apply the	mathematics	they	know	to	solve	
problems	arising	in	everyday	life,	society,	and	the	workplace….Mathematically	proficient	

students	who	can	apply	what	they	know	are	comfortable	making	assumptions	and	
approximations	to	simplify	a	complicated	situation,	realizing	that	these	may	need	revision	later.	

They	are	able	to	identify	important	quantities in	a	practical	situation	and	

map	their	relationships using	such	tools	as	diagrams,	two-way	tables,	graphs,	

flowcharts	and	formulas.	They	can	analyze	those	relationships	
mathematically	to	draw	conclusions.	They	routinely interpret their	mathematical	results	in	

the	context	of	the	situation	and	reflect on	whether	the	results	make	sense,	possibly	
improving	the	model	if	it	has	not	served	its	purpose.
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MATHEMATICAL	
PROBLEM

STEP 3: You see if you have actually done it.
Henry Pollack

LAUNCH	THE	TASK

POSE	MATHEMATICAL	QUESTIONS

BUILD	SOLUTIONSCOMMUNICATE	RESULTS



• “I	do,	you	do,	we	do”
• Using	manipulatives
• Graphs,	equations,	
and	functions

• Application	functions
• Many	textbook	
modeling	problems
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• “I	do,	you	do,	we	do”
• Using	manipulatives
• Graphs,	equations,	
and	functions

• Application	functions
• Many	textbook	
modeling	problems

Dan	Meyer



TODAY
Guiding	principles	for	creating	and	adapting	
modeling	tasks



3 context

narrative

decisions
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Occasions for wonderful ideas…
“There	are	two	aspects	to	providing	occasions	for	
wonderful	ideas.	One	is	being	willing	to	accept	
children’s	ideas.	The	other	is	providing	a	setting	that	
suggests	wonderful	ideas	to	children	– different	ideas	
to	different	children	– as	they	are	caught	up	in	
intellectual	problems	that	are	real	to	them.”

- Eleanor	Duckworth
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School Reading Challenge
An	adapted	modeling	task	used	to	address	Common	Core	Standards	in	Grade	3:	Measurement	and	Data



School Reading Challenge

What	color	is	
the	most	
popular?	

How	can	we	win	
the	reading	
challenge?

Analyzing	and	Interpreting	Data	Unit



School Reading Challenge

We	made	the	connection	to	our	school	
reading	minute	challenge.



More	Rich	and	
Meaningful	to	

Students

School Reading Challenge

Students	used	
data	to	analyze	

the	reading	habits	
of	the	top	class.



Contexts for Wonderful Ideas

Important?
INTERESTING?

Already going on?



Narrative



Set-Up Resolution

Climax



Context
Communicate,	
reflect,	revisit

MATHEMATICAL	
SOLUTION!



Narrative



Mathematics that Tells a Story

What can we expect? 
(ratio and rate) 

What is best for a group? 
(data and statistics)

How many will fit? 
(multiplication, fractions, geometry) WHAT IS FAIR? 

(DIVISION) 



Mathematics that Tells a Story
• How could the mathematics in your curriculum become part of a 

narrative?

• Could this narrative be set in any of the contexts you listed? 

• What content standards might you have an opportunity to 
address? 
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MATHEMATICAL	MODELING

Students	develop	a	strategy	or	
an	expression	for	predicting	
the	cost	of	a	field	trip.	They	
test	the	strategy	in	different	
classrooms	and	for	different	
sites,	and	use	their	findings	to	
decide	where	they	should	go	in	
the	spring.	

APPLYING	MATHEMATICS

Students	are	told	there	will	be	
an	all	fourth-grade	field	trip	to	
the	zoo.	They	are	given	facts	
like	how	many	students	will	fit	
on	a	bus,	the	cost	of	a	bus,	
and	the	cost	of	entry	to	the	
zoo.	Students	are	asked	to	
calculate	how	much	the	field	
trip	will	cost.	

Using Mathematics to Make a Decision 
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SOLUTION!

What	
mathematical	
question	will	we	

ask?	

Will	we	pursue	
solutions	as	

individuals,	small	
groups	or	as	a	

class?

What	background	
information	is	

needed?	How	will	
students	find	it?

How	will	we	test	
our	solution(s)?	

Will	we	present	
multiple	solutions?	
One?	What	format	

will	we	use?





“What does “best” mean in this situation?” 

“How do we want to spend the budget of 
$4,000 over a 4-month period?” 

“How should we share our decision with our 
client?”  



Using Mathematics to make Decisions 
• What mathematical question could your students ask and 

answer in this task? 

• How could mathematics be used to make a decision?

• What “lower-case d” decisions do you want students to make as 
individuals? In small groups? As a class?
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Making ModelingMEANINGFUL
• STANDARDS:	Anticipated,	but	not	always	pre-determined

• DIRECT	TEACHING:	Motivated	by	the	problem	itself

• TIME:	Yes…but...
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Making ModelingMEANINGFUL

challenging
EMPOWERING

ENGAGING

integrated
creative



Questions? Comments? 

Thank you! 


