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Goal for today…

… and beyond



Stepping Outside Our Comfort Zone

Promoting a Growth Mindset!!!



In the chat section, please share… 

(a) anything you know, or have heard about, 

growth mindset

(b) anything you do, or want to do, to promote a 

growth mindset with your students

Stepping Outside Our Comfort Zone



Stepping Outside Our Comfort Zone

Our thinking about a Growth Mindset…

• intelligence and ability is malleable

• we are in control of our learning & achievement

• success is influenced by effort, perseverance, and 

input from others

“I don’t get it…yet! But, I will if I work hard, struggle 

along, seek input from others, and keep an open 

mind.”



Stepping Outside Our Comfort Zone
Some of the ways we’re promoting a Growth Mindset in our 
classrooms…
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Stepping Outside Our Comfort Zone
Some of the ways we’re promoting a Growth Mindset in our 
classrooms…

➡Give messages noting that everyone 

can learn math

youcubed’s week of inspirational math

➡Treat mistakes & struggle as normal 

and a key part of learning

model of “doing math”

➡Offer “hard” problems, questions, etc.  along with a list of helpful 

resources/strategies

rigorous, high DOK, or cognitively demanding tasks



Coffee Cup A has 3 milks and 4 coffees in it. Coffee 

Cup B, has 2 milks and 3 coffees in it.

Cup A Cup B

Without using numbers, determine which cup of coffee is 

milkier? Note: the amount of one milk equals the amount of 

one coffee. 

Coffee Cup Task



Which cup of coffee is milkier?
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Some student responses…

Which cup of coffee is milkier?



3 parts milk

7 whole cup

15 parts milk

35 whole cup
=

3* parts milk

5 whole cup

21 parts milk

35 whole cup
=

*In the original problem Cup B was 2 parts milk  

Which cup of coffee is milkier?



This should 

be “cup B”

This should 

be “cup A”

Some student responses…

Which cup of coffee is milkier?



Take a moment to think about how you might respond 

to these students’ mistakes

Rocco*

J.R.*

Layla*

Marley*

*Pseudonym

Responding to Mistakes
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Responding to Mistakes

“Every time a student makes a mistake in maths

they grow a new synapse.” - Jo Boaler



Reasons to think about mistakes and how to 

respond to them…

Responding to Mistakes



Reasons to think about mistakes and how to 
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Reasons to think about mistakes and how to 

respond to them…

• They are inevitable!

• Mistakes are encompassed in the Standards for 

Mathematical Practice

Responding to Mistakes

1. Make sense of problems and persevere in solving them.



Responding to Mistakes
Marley, Layla, Rocco, & J.R…

• regularly completed assigned tasks

• often made mistakes on these assignments 

• regularly asked questions during class and 

attended tutoring sessions to address/correct 

mistakes

• remained ‘C’ students throughout the year  



Responding to Mistakes

Why is it that there’s a 

seemingly inverse 

relationship between 

time spent with a 

student and his or her 

class grade?



Responding to Mistakes

Why is it that there’s a 

seemingly inverse 

relationship between 

time spent with a 

student and his or her 

class grade?

Maybe it has to do in 

part with how I’m 

responding to mistakes.



Common US math teacher responses to student 

mistakes…

Responding to Mistakes

Layla



Common US math teacher responses to student 

mistakes…

• Tell or correct (e.g., “you have to have a common denominator in 

order to compare fractions”)

Responding to Mistakes

Layla



Common US math teacher responses to student 

mistakes…

• Tell or correct

• Ask another student to tell or correct (e.g., “who 

agrees with Layla and who disagrees with Layla?”)

Responding to Mistakes

Layla



Common US math teacher responses to student 

mistakes…

• Tell or correct

• Ask another student to tell or correct 

• Ignore it

Responding to Mistakes

Layla



Common US math teacher responses to student 

mistakes…

• Tell or correct

• Ask another student to tell or correct 

• Ignore it

• Directed guidance or leading                  

questions (i.e., It’s true that there are more m’s but there also more c’s, 

so it’s hard to compare. How can we get                                                  the 

same number of c’s                                                                                  so that we 

can compare?…)

Responding to Mistakes

Layla



Common US math teacher responses to student 

mistakes…

• Tell or correct

• Ask another student to tell or correct 

• Ignore it

• Directed guidance or leading                  

questions

Responding to Mistakes

These responses treat wrong answers less like a learning 

opportunity and more like a symptom that needs to be 

fixed



Using Mistakes for Learning’s Sake

Respond to mistakes by…

• Addressing the mistake/struggle

• Supporting or building on students’ thinking 

without depriving them of the opportunity to 

think for themselves 

• Fostering student learning & understanding



Some considerations…

• mistakes and struggle are a necessary component of 

learning mathematics with understanding (Hiebert & Grouws, 2007) 

• mistakes result in more learning than getting correct answers from 

the outset (Kornell et al., 2009) 

• the greater the confidence in a mistake, the greater the learning (Fazio 

& Marsh, 2010)

• ownership of mistakes leads to better learning (Grimaldi & Karpicke, 2012)

• endorsing growth mindset practices but reacting negatively to 

mistakes leads to students developing a fixed mindset (Dweck, 2015; Sun, 

2018) 

• there are different types of mistakes; those that are rooted in the 

logic of students conceptions of math offer the greatest instructional 

potential (Bray & Santagata, 2014)  
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Some considerations…

• mistakes and struggle are a necessary component of learning 

mathematics with understanding (Hiebert & Grouws, 2007) 

• mistakes result in more learning than getting correct answers from 

the outset (Kornell et al., 2009) 

• the greater the confidence in a mistake, the greater the learning (Fazio 

& Marsh, 2010)

• ownership of mistakes leads to better learning (Grimaldi & Karpicke, 2012)

• endorsing growth mindset practices but reacting negatively to 

mistakes leads to students developing a fixed mindset (Dweck, 2015; Sun, 

2018) 

• there are different types of mistakes; those that are rooted in 

the logic of students conceptions of math offer the greatest 

instructional potential (Bray & Santagata, 2014)  
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• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding
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Using Mistakes for Learning’s Sake

All teachers encouraged students to 

persevere if there was not a 

mistake…
• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

I don’t know 

what to do. 

Help!



Using Mistakes for Learning’s Sake

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

I don’t know 

what to do. 

Help!

So you’re trying to 

find which cup of 

coffee is milkier. 

What cup do you 

think it is—cup A 

or cup B?

After you make a 

guess, see if you 

can prove it 

somehow. Don’t 

forget about all of 

the strategies you 

can use to figure 

this out. I know 

you can do this! 

All teachers encouraged students to 

persevere if there was not a 

mistake…



Using Mistakes for Learning’s Sake

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

All teachers encouraged students to 

persevere if there was not a 

mistake…because struggle is good!

You are encouraged to read “Why struggle is essential 

for the brain—and our lives” by Jo Boaler



Using Mistakes for Learning’s Sake

All teacher responses to mistakes 

started by eliciting student thinking

Can you explain to 

me what you’ve 

done?

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding
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Using Mistakes for Learning’s Sake

‣ not often due to a lack of understanding

‣ may result from lack of concentration 
(e.g., copying the problem wrong, writing a 

wrong number, dropping a negative sign…)

‣ more circumstantial

‣ low instructional/learning potential  
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Using Mistakes for Learning’s Sake

‣ not often due to a lack of understanding

‣ may result from lack of concentration 
(e.g., copying the problem wrong, writing a 

wrong number, dropping a negative sign…)

‣ more circumstantial

‣ low instructional/learning potential  

J.R. Marley

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

‣ Respond positively to the mistake 

by sharing what question they 

really answered

‣ Ask them to answer the original 

question

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

‣ Respond positively to the mistake 

by sharing what question they 

really answered

‣ Ask them to answer the original 

question

J.R.

Your array for Cup 

B is a great 

representation of 

3/5 parts milk. In the 

initial problem Cup 

B has 2/5 parts milk. 

What would an 

array representing 

2/5 cups milk look 

like? 

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding
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Using Mistakes for Learning’s Sake

Can you explain to 

me what you’ve 

done?



• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Using Mistakes for Learning’s Sake

2 times (3x-2) 

equals 6x-2…
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Using Mistakes for Learning’s Sake

Take a moment to think about how might you 

(a) respond positively to the mistake by 

sharing what question this student really 

answered, and (b) ask them to answer the 

original question?

2 times (3x-2) 

equals 6x-2…



• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Using Mistakes for Learning’s Sake

2 times (3x-1) is 6x-

2. What is 2 times 

(3x-2)?

Take a moment to think about how might you 

(a) respond positively to the mistake by 

sharing what question this student really 

answered, and (b) ask them to answer the 

original question?



Using Mistakes for Learning’s Sake

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

‣ errors/mistakes due to an incomplete 

understanding

‣ occur frequently when learning something 

new

‣ logic, idea, etc. may have proven useful in 

different contexts

‣ high learning/instructional potential 

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

Layla

‣ errors/mistakes due to an incomplete 

understanding

‣ occur frequently when learning something 

new

‣ logic, idea, etc. may have proven useful in 

different contexts

‣ high learning/instructional potential 

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Noticing & Wondering Guidance…

‣ Start with a “notice” that specifically highlights the 

idea/concept the student misused

‣ Offer guidance for the idea/concept that does NOT do the 

work/thinking for the student 

‣ End with a “wonder” that will prompt student to reflect, 

revise, add,… 



Using Mistakes for Learning’s Sake

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Noticing & Wondering Guidance…

‣ Start with a “notice” that specifically highlights the 

idea/concept the student misused

‣ Offer guidance for the idea/concept that does NOT do the 

work/thinking for the student 

‣ End with a “wonder” that will prompt student to reflect, 

revise, add,… 

Layla

I noticed that you 

compared the 

number of m’s in 

the numerator.

Remember when we 

learned about 

comparing ratios? We 

wrote the ratios as 

fractions and made 

sure the parts (or 

denominators) were 

the same before 

comparing them.

I wonder if cup A 

would still be milkier 

if you compared 

ratios with equal 

parts? 
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Using Mistakes for Learning’s Sake

Can you explain to 

me what you’ve 

done?
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• Mistakes due to 

no or mis-

understanding



• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Using Mistakes for Learning’s Sake

I moved the 2x to 

the left and moved 

the -6 to the right…



• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Using Mistakes for Learning’s Sake

I noticed that you 

‘moved 2x to the 

left’ by adding it to 

5x…

Remember when we 

learned about the 

property of equality? 

We can ‘move’ terms 

from one side of an 

equation to another 

side using opposite 

operations.

I wonder how your 

solution would 

change if you 

‘moved’ terms using 

opposite 

operations?



• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding
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Using Mistakes for Learning’s Sake

‣ occur when we don’t understand the 

content, the problem, or both

‣ also occur when our thinking or logic 

is flawed

‣ high instructional/learning potential 
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Using Mistakes for Learning’s Sake

‣ occur when we don’t understand the 

content, the problem, or both

‣ also occur when our thinking or logic 

is flawed

‣ high instructional/learning potential 

Rocco



Using Mistakes for Learning’s Sake
Funneling…

‣ occurs when the teacher asks a series of 
questions to guide students through a procedure 
or to a desired end

‣ directs or “funnels” students’ thinking towards 
the path the teacher would take to solve the 
problem
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Funneling…

‣ occurs when the teacher asks a series of 
questions to guide students through a procedure 
or to a desired end

‣ directs or “funnels” students’ thinking towards 
the path the teacher would take to solve the 
problem

Rocco

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding

Each cup does have 1 more 

‘c’ than ‘m’ but there’s also 

more total in Cup A than Cup 

B.  Cup A is 3/7 parts milk 

and Cup B is 2/5 parts milk. 

We want the totals to be the 

same to compare so…

What’s the 

LCM of 7 & 

5?

If we want 35 as 

the denominator; 

What should we 

multiply to 3/7? 



Using Mistakes for Learning’s Sake
Funneling…

‣ occurs when the teacher asks a series of 
questions to guide students through a 
procedure or to a desired end

‣ directs or “funnels” students’ thinking towards 
the path the teacher would take to solve the 
problem

‣ the hope is that students understand the 

significance of these series of questions

‣ struggling students don’t think it’s their role to 

ask such questions—that’s the role of the 

teacher—so they don’t attend to them in a 

meaningful way (Herbel-Eisenmann & Breyfogle, 2005)

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake
After funneling…

‣ discuss the questions you asked and the 

purpose for attending to them

‣Gradually diminish your questions so that 

students learn to ask themselves the same 

questions independently

Rocco

Each cup does have 1 more 

‘c’ than ‘m’ but there’s also 

more total in Cup A than Cup 

B.  Cup A is 3/7 parts milk 

and Cup B is 2/5 parts milk. 

We want the totals to be the 

same to compare so we 

need a common…?

What’s the 

LCM of 7 & 5?

If we want 35 as 

the denominator; 

What should we 

multiply to 3/7? 

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

The 

questions I 

asked you, 

were…

You can ask 

yourself these 

questions as a way 

to think about how 

to…

I asked these 

questions on 

purpose 

because…

After funneling…

‣ discuss the questions you asked and the 

purpose for attending to them

‣Gradually diminish your questions so that 

students learn to ask themselves the same 

questions independently

Rocco

• “Sloppy” or 

“careless” 

mistakes

• Mistakes due to 

partial 

understanding

• Mistakes due to 

no or mis-

understanding



Using Mistakes for Learning’s Sake

A few notes…

• types of mistakes can happen anywhere in 

problem (getting started, carrying out a 

process,…)  

• types of mistakes are not mutually exclusive

• all responses were given verbally

• responses are intended to serve as a guide (not 

a prescription)



Take a moment to consider the following questions…

• What ideas do you have for using mistakes for 

learning’s sake?

• How do these ideas reflect you stepping out of your 

comfort zone (if at all)?

Stepping Outside Your Comfort Zone



Questions, Comments, Insights,…



Next Webinar

• May 7, 2020, 1 pm

• Focus: Supporting equity 

through reasoning and problem 

solving

• Presenter: Matt Wallace

• Register on the CALPRO Event 

Calendar

Encouraging a Mathematical Mindset Through Reasoning & 

Problem Solving 

https://www.calpro-online.org/rrc/RRC/calendar.asp?rrc=RRC&page=calendar#6071


Thank You!

Please contact me for any other information.

Matt Wallace

mtwallace@ucdavis.edu

mailto:mtwallace@ucdavis.edu?subject=

