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What	are	we	shooting	for?	

•  Develop	understanding	of	Dr.	Carol	Dweck’s	
Mindset	Research	(fixed	and	growth)	and	its	
importance	for	mathemaDcs	teaching	and	learning.	

•  Discuss	strategies	and	resources	for	promoDng	
growth	mindset	in	the	mathemaDcs	classroom	

	



When	do	you	feel	smart?	
I	feel	smart	when…	

(Complete	this	
statement	in	the	
CHAT	Sec4on)	



Listen	to	this	scenario…	

•  What would you think? 

•  How would you feel? 

•  What would you do? 

(Put	your	reac,ons	in	the	Chat	Sec,on)	



How	familiar	are	you	
with	Dr.	Carol	Dweck	
and	her	work	(book)	
on	Mindset?	
	
A.	Not	familiar	
B.	Somewhat	familiar	
C.	Pretty	familiar	
D.	Very	familiar	
	



“A	Study	on	Praise	and	Mindset”	
Infographic	Summary	by	Trevor	Ragan	
https://www.youtube.com/watch?v=NWv1VdDeoRY	

	
	





Back	to	the	Scenario	and	Questions…	
•  Previously you described when 

you felt smart, what mindset 
was evident in that response? 

•  Previously you described what 
you would think, how you 
would feel and what you would 
do in the bad day scenario, 
based on that, what mindset 
was evident in your response? 



A	Look	at	Failure		
Through	Each	Mindset	



Failure	from	the		
Fixed	Mindset	Perspective	

•  When people believe in fixed traits, they are 
always in danger of being measured by a failure.   

•  Failure has been transformed from an action        
(I failed) to an identity (I am a failure). 

•  Lack coping mechanisms and can shut down if 
challenged. 

•  Nothing is harder than saying, ‘I gave it my all and 
it wasn’t good enough.’ 

•  The idea of trying and still failing—of leaving 
yourself without excuses—is the worst fear within 
the fixed mindset. 



Do you find that adolescents   
in school display a low-effort 
syndrome? 

“In school, my main goal is to do things as easily as 
possible so I don’t have to work very hard.”  
 
Dweck states that this can been seen as a way 
that adolescents assert their independence from 
adults, but it is also a way fixed mindset students 
protect themselves. 



Failure	from	the			
Growth	Mindset	Perspective	

•  Failure can occur and can still be a painful 
experience. 

•  Failure doesn’t define you. 
•  Failure is a problem to be faced, dealt with, and 

learned from. 
•  View failure as an opportunity to learn, have a 

variety of strategies to utilize when challenged, 
possess coping mechanisms. 

•  If change and growth are possible—then there are 
still many paths to success. 

 
 
 



Why is growth mindset 
important for the       

mathematics classroom? 
 (Put	your	reac,ons	in	the	Chat	Sec,on)	



•  Mathematics—the subject area that 
communicates the strongest fixed ability 
messages and thinking.” 
             Boaler (2010) 

Strategies	to	Promote		
Growth	Mindset		Math	Classrooms	



Dweck’s	Research	Results	
I will let Dr. Jo Boaler, Professor of Mathematics 
Education at Stanford University, sum up the results 
of Dr. Carol Dweck’s research. 
“Decades	of	research	with	subjects	of	various	ages	
showed	that	students	with	a	“growth	mindset”—
who	believe	that	intelligence	and	“smartness”	can	
be	learned—go	onto	higher	levels	of	achievement,	
engagement,	and	persistence.		The	implications	of	
this	mindset	are	profound,	especially	for	students	of	
mathematics.”	



How People Learn: Brain, Mind, Experience and School 
Bransford, J.D., Brown, A.L.& Cooking, R.R. (Eds) 1999, National Academy Press. 

The	RESEARCH	
How	People	Learn	

What the BRAIN RESEARCH says on how people learn… 
•  Learning is situated and active.  

•  Learners have different strategies,  
and learning styles based on their  
opportunities to learn  
and prior experiences.  

•  Learners’ motivation and sense  
of self affect greatly effect their learning.  

•  Learning is enhanced through  
socially supported interactions.  
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Adding It Up: Helping Children  
Learn Mathematics 

•  Conceptual	Understanding:	comprehension	of	
concepts,	operaDons	and	relaDons	

•  Procedural	Fluency:	skill	in	flexibly,	accurately,	
efficiently,	and	appropriately	using	procedures	

•  Strategic	Competence:	ability	to	formulate,	
represent	and	solve	problems	

•  AdapDve	Reasoning:	capacity	for	logical	thought,	
reflecDon,	explanaDon,	and	jusDficaDon	

•  ProducDve	DisposiDon:	view	math	as	useful,		
sensible	and	worthwhile	coupled	with	belief	in	
diligence	and	personal	efficacy	

Kilpatrick, J., Swafford, J., & Findell, B., 2001 



1.  Make	sense	of	problems	&	persevere	in	solving	them.	
2.  Reason	abstractly	&	quanDtaDvely.	
3.  Construct	viable	arguments	&	criDque	the	reasoning	of	

others.	
4.  Model	with	mathemaDcs.	
5.  Use	appropriate	tools	strategically.	
6.  AXend	to	precision.	
7.  Look	for	&	make	use	of	structure.	
8.  Look	for	&	express	regularity	in	repeated	reasoning.	

Standards	for	Mathematical	Practice	





GRIT by	Dr.	Angela	Lee	Duckworth 



“Many	educators	think	that	lowering	standards	will	
give	students	success	experiences,	boost	their	self-
esteem,	and	raise	their	achievement.		It	comes	from	
same	philosophy	as	the	overpraising	of	students’	
intelligence.		Well,	it	doesn’t	work.		Lowering	
standards	just	leads	to	poorly	educated	students	who	
feel	entitled	to	easy	work	and	lavish	praise.”	
	

(Dweck	2006)	



“Many	educators	think	that	lowering	standards	will	
give	students	success	experiences,	boost	their	self-
esteem,	and	raise	their	achievement.		It	comes	from	
same	philosophy	as	the	overpraising	of	students’	
intelligence.		Well,	it	doesn’t	work.		Lowering	
standards	just	leads	to	poorly	educated	students	who	
feel	entitled	to	easy	work	and	lavish	praise.”	
 

“On the other hand, simply raising standards in our 
schools, without giving students the means of 
reaching them, is a recipe for disaster.  It just 
pushes the poorly prepared or poorly motivated 
students into failure and out of school.” 

(Dweck 2006) 



What	Do	Great	Teachers	Do?	
•  They believe in the growth of intellect and talent 
•  They are fascinated with the process of learning 
•  They don’t have to love every student, but they 

do have to care about them, especially their 
learning. 

•  They don’t sugar-coat, they are truthful with 
students, especially about learning gaps, but 
equip students with tools to close the gaps. 

 



Something	to	think	about…	
•  Describe the type of mathematical thinker/learner 

you want your students to become as a result of 
being in your math classroom. 

 
 

(Put	your	reac,ons	in	the	Chat	Sec,on)	



Something	to	think	about…	
•  Describe the type of mathematical thinker/learner 

you want your students to become as a result of 
being in your math classroom. 

 
 
•  Are the classroom environment(s) created, the 

math tasks/resources used and the opportunities 
for learning that are facilitated in your classroom/
school aligned with what you described above? 

(Put	your	reac,ons	in	the	Chat	Sec,on)	



What	can	be	done	to	create	classrooms	
that	promote	a	growth	mindset	in	
mathematics?	

CHAT	SECTION:		
List	some	strategies	or	
pracDces	you	have	used	to	
promote	Growth	Mindset	in	
the	classroom.	



“There	is	no	decision	that	teachers	make	that	
has	a	greater	impact	on	students’	
opportuni,es	to	learn	and	on	their	

percep,ons	about	what	mathema,cs	is			
than	the	selec,on	or	crea,on	of	the	tasks	
with	which	the	teacher	engages	students	in	

studying	mathema,cs.”						
	

(Lappan	&	Briars,	1995)	



1.	Intentional	Selection	of	
Quality	Math	Tasks	

“Student can grasp high-level ideas but they will not 
develop the brain connections that allow them to do 
so if they are given low-level work and negative 
messages about their own potential.” 

           (Boaler & Foster, 2014) 
 



1.	Intentional	Selection	of	
Quality	Math	Tasks	

“Student can grasp high-level ideas but they will not 
develop the brain connections that allow them to do 
so if they are given low-level work and negative 
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“The types of math tasks that teachers utilize  
sends messages to their students about what 
they think their students are capable of.” 

           



1.	Intentional	Selection	of	
Quality	Math	Tasks	

“Student can grasp high-level ideas but they will not 
develop the brain connections that allow them to do 
so if they are given low-level work and negative 
messages about their own potential.” 

           (Boaler & Foster, 2014) 
 

“The types of math tasks that teachers utilize  
sends messages to their students about what 
they think their students are capable of.” 

          --Me (Sami Briceño) 





Webb’s	Depth	of	
Knowledge	
Levels	
1.  Recall	and	
Reproduction	

2.  Skills	and	Concepts	
3.  Strategic	Thinking	
4.  Extended	Thinking	



W.R.	DaggeX,	Ed.D.,	InternaDonal	Center	for	Leadership	in	EducaDon	



Task  
Analysis  
Guide 



High	Level	Cognitive	Demand	



1.  Make	sense	of	problems	&	persevere	in	solving	them.	
2.  Reason	abstractly	&	quanDtaDvely.	
3.  Construct	viable	arguments	&	criDque	the	reasoning	of	

others.	
4.  Model	with	mathemaDcs.	
5.  Use	appropriate	tools	strategically.	
6.  AXend	to	precision.	
7.  Look	for	&	make	use	of	structure.	
8.  Look	for	&	express	regularity	in	repeated	reasoning.	

Standards	for	Mathematical	Practice	



Opening	Math	Tasks	to	Increase	
the	Potential	for	Learning	

1.  Open up the task so that there are 
multiple methods, pathways and 
representations. 

2.  Include inquiry opportunities. 
3.  Ask the problem before teaching the 

method. 
4.  Add a visual component and ask 

students how they see the mathematics. 
5.  Extend the task to make it lower floor 

and higher ceiling. 
6.  Ask students to convince and reason; be 

skeptical. 



2.	Create	a	culture	that	
recognizes		and	values	mistakes	
as	opportunities	to	learn.	

Research has recently shown when students make 
a mistake in math, their brain grows, synapses fire, 
and connections are made; when they do the work 
correctly, there is no brain growth.    

            (Moser et al. 2011).   
           

 
Brain	growth	comes	from	
the	experience	of	struggle;	
being	outside	your	comfort	

zone	is	an	extremely	
important	place	to	be.	



Making	Mistakes:	
Fixed	Mindset	vs	Growth	Mindset		
Psychologist Jason Moser (2011) studied the neural 
mechanisms that operate in people’s brains when they 
make mistakes. 
•  Students’ brain reacted with greater electrical activity 

when they made mistakes than when their answers 
were correct. 

•  Brain activity was greater following mistakes for 
individuals with a growth mindset than for individuals 
with a fixed mindset. 

•  Those with a growth mindset had a greater 
awareness of errors than those with fixed mindset, 
and were more likely to go back and correct errors. 



Changing	the	Culture	
Mathematics classrooms throughout the U.S. are 
often set up to make students feel good by giving 
them lots of questions they can answer. Teachers 
believe that mistakes and struggle are unproductive 
and try to shelter students from them. This culture 
needs to change.   

              (Boaler, 2014) 

 



My	Favorite	No	
https://www.teachingchannel.org/videos/class-
warm-up-routine	
	





3.	Utilize	peer-/self	-assessment,	
feedback	and	revision	in	the	
math	classroom.		

“We need to convince our students that 
mathematics is a rich, interesting subject that 
deserves their prolonged intellectual attention,  
just their first-draft thinking.” 

	
(Silver,	Kilpatrick,	and	Schlesinger,	1995)	

 





When teachers model and 
facilitate reviewing of student 
work samples with students, 
they are “teaching the habits 
and skills of collaboration in 
peer-assessment.  

Peer-assessment can help 
develop the objectivity (and 
essential skills) required for 
effective self-assessment.” 

          

(Black, Harrison, Lee, Marshall, & Wiliam, 2003) 



RESEARCH	SHOWS		
that	only	providing	a	posiDve	
example	does	not	eliminate	
some	of	the	things	students	

may	think.	
	

Consistent	peer	analysis	will	
also	help	students	analyze	

their	own	work	for	errors	and	
correctness.	

Peer	Analysis	





4.	Be	mindful	of	mindset	
messages	teachers	and	
students	communicate	to	
themselves	and	each	other.	



4.	Be	mindful	of	mindset	
messages	teachers	and	
students	communicate	to	
themselves	and	each	other.	

Teacher	Messages:	
“You	have	permanent	traits	and	I’m	judging	them?”	

OR	
“You’re	a	developing	person	and	I’m	interested	in	
your	development?”	







Dr.	Carol	Dweck’s	4	Steps	
1. Learn to hear your fixed mindset “voice” 
2. Recognize you have a choice. 
3. Talk back to it with a growth mindset voice. 
4. Take the growth mindset action. 



5.	Accept	the	Power	of	YET	
https://www.youtube.com/watch/?v=hiiEeMN7vbQ 
 	

“Nobody	laughs	at	
babies	and	says	how	
dumb	they	are	
because	they	can’t	
talk.		They	just	haven’t	
learned	YET.”	
	
Dweck	(2006)	
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We	were	born	with	a	
love	of	learning.		Look		
at	how	much	we	
persevered	through	
struggles	and	how	much	
we	learned	in	the	]irst	
few	years	of	our	lives.			
We	sometimes	need	
reminding	how	growth-
minded	we	have	been	
and	can	be!	



6.	Highlight	exemplar	behavior	and	
work,	this	helps	create	clear	
expectations.		Have	students	reclect	
on	their	own	exemplar	behavior	
and	work.	

Mindset	Moments:	Showcasing	
Student	Growth,	By	Kriscia	Cabral	
www.scholas4c.com	





7.	Teach	students	about	
cixed	and	growth	
mindset!!!	

There	are	lots	of	resources	out	there.	



Great	free	resources	can	be	found	at:	
http://www.mindsetworks.com/free-resources/	
	
Eduardo Briceño, co-founder and CEO of Mindset 
Works.  
“Building a growth mindset demands that 
students take on more challenging tasks, open 
themselves to new ideas, and adopt different 
learning strategies.”	
	



Dr.	Jo	Boaler,	Professor	of	Mathematics	
Education	at	Stanford	University	

www.youcubed.org		





8.	Investigate	your	own	
mindset	and	how	that	
impacts	your	classroom.	

Talk	the	talk	and	walk	the	walk.	



What	Do	Great	Teachers	Do?	
•  They believe in the growth of intellect and talent 
•  They are fascinated with the process of learning 
•  They don’t have to love every student, but they 

do have to care about them, especially their 
learning. 

•  They don’t sugar-coat, they are truthful with 
students, especially about learning gaps, but 
equip students with tools to close the gaps. 

 



Advice	from	Dr.	Carol	Dweck	
“You have a choice.  
Mindsets are just beliefs.  
They’re powerful beliefs but 
they’re just something in 
your mind, and you can 
change your mind.” 



It’s	More	Than	Hanging	Posters…	
Part	of	growing	our	intelligence	and	being		
responsible	is	to	make	commitments	and	
stick	to	them	even	when	it	is	challenging. 

What are you 
willing to take 
away and put 
into action? 



Thank	you	for	attending!	

Sami	Briceño	
Manager	of	School	Partnerships,	TX	Lead	

sbriceno@carnegielearning.com	
	

pd@carnegielearning.com	
	


