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This session sponsored by:

Gold Sponsors:
The Gow School Specially Designed Education Services
Rocky Mountain ADA UNC Extended Campus

Access our Silent Auction https://www.32auctions.com/couragetorisk2021 , and remember to visit our 
Exhibit Hall for more information!

Following the conference, registrants will receive an email link to an on-line survey. Upon completion of 
the survey, a certificate of attendance will be emailed directly to you. Watch for an email from 
couragetorisk2017@hotmail.com to complete the feedback survey. Once the survey is complete, a 
certificate of attendance will be emailed to you.

Adams State College will offer graduate credit for attending the conference ($27.50 for one-half credit 
hour or $55.00 for one credit hour). 
https://ssb.adams.edu/bannerweb/xs_registration/registration/?page_id=courage_to_risk . More 
information can be found in our Exhibit Hall!

The conference committee does not recommend or endorse any one specific or therapeutic regime or 
product, whether it is educational, psychological, or medical.

Check with your school or district to make the couragetorisk2017@hotmail.com address is white listed, as 
some schools and districts block this email address.

Check your junk or spam folder if you are not receiving our email communication.
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Mathematical Identities: Honoring 
Development, Navigating Differences, 

Structuring Delivery

Mindy Adair, Ph.D.
Director of Mathematics – Denver Academy

madair@denveracademy.org    @AdairMindy 

MINDY ADAIR, PH.D. 2

Courage to Risk – 1.23.2021
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WARM UP:

HOW MANY?

How Many?
Christopher Danielson

MINDY ADAIR, PH.D. 3
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Three goals for us today…

1. We will do Maths.

2. We will consider our identity as people, educators, and 
mathematicians.

3. You will leave here knowing how funny I am.

(Cause I am – funny. Just sayin’)

MINDY ADAIR, PH.D. 4
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Mathematical Identities: Honoring Development, Navigating 
Differences, Structuring Delivery

Agenda:

§ Warm Up – Number Sense and Numeracy

§ Numeric Development and Cognitive Differences

§ Support For Students: Parallel Paths in Reading and Mathematics

§ Mathematical Identity – Category Theory Framework

§ Perspectives Regarding Pedagogical Practice

§ Closing and Reflections

MINDY ADAIR, PH.D. 5
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Welcome & Thank you!

MINDY ADAIR, PH.D. 6
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IF 2020 WAS A 
MATH PROBLEM…

If you’re going down a river 

at 2MPH and your canoe 

loses a wheel, how much 

pancake mix would you 

need to re-shingle your 

roof?

MINDY ADAIR, PH.D. 7
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Traffic Duty! 2020-2021

“I think you have a future in this!” – a parent
MINDY ADAIR, PH.D. 8
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Task #1: Connections and Relationships
Can you make a set of
tally marks that follow
some pattern?

MINDY ADAIR, PH.D. 9
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Some Middle School Student Responses:
Explicit instructions for how
students share their 
thinking is critical.

Such as:
Pencil to paper.
Whiteboard to camera.
Thoughts in the chat.

MINDY ADAIR, PH.D. 10
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Blending our identities…

MINDY ADAIR, PH.D. 11

Dr. Adair and Mathematics
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PRESENTATION 
PARTICIPATION!

Whether watching this 

presentation live and in 

person or watching it down 

the line – please grab a 

writing instrument so that 

you can record your 

reflections and thinking.

MINDY ADAIR, PH.D. 12
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This year has been different!

MINDY ADAIR, PH.D. 13
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Classrooms and Lunchrooms!

MINDY ADAIR, PH.D. 14
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Honoring our Differences…

MINDY ADAIR, PH.D. 15

§ Mathematics is for all.

§ Mathematics is developmental.

§ It requires work, patience, and determination.

§ What we say matters – it matters deeply.

Kerby Rosanes: 
Geometric Beasts
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Struggling Students: Disability versus Difficulty

The Routledge International Handbook of Dyscalculia and Mathematical Learning Difficulties. (2015).  
(S. Chinn Ed. First ed.). New York, NY: Routledge (p.4)

MINDY ADAIR, PH.D. 16
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Mathematical Difficulties

MINDY ADAIR, PH.D. 17

The Routledge International Handbook of Dyscalculia and Mathematical Learning Difficulties. 
(2015). (S. Chinn Ed. First ed.). New York, NY: Routledge (p.278)
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Numeric Learning Trajectory

MINDY ADAIR, PH.D. 18

Douglas H. Clements, J. S. (2009). Learning and Teaching Early Math - The Learning Trajectories Approach. New York: Routledge.
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Number Sense and Numeracy
“The ability to make sense of numbers and to use them 
effectively in real life situations. The basis of numeracy is 
number sense: understanding what numbers represent and 
how they can be used to solve problems.”
Jane Emerson, P. B. (2015). Understanding Dyscalculia and Numeracy Difficulties: A Guide for Parents, 
Teachers and Other Professionals (First ed.) (p 35).

MINDY ADAIR, PH.D. 19

19

Cognitive Resources Affecting Mathematics
1. Anxiety
2. Memory weakness
3. Visuospatial Skills
4. Processing Speed
5. Organization
6. Impulsivity
7. Attention

Understanding Dyscalculia and Numeracy Difficulties – Patricia Babtie & Jane Emerson, p. 51

MINDY ADAIR, PH.D. 20
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Mathematical Struggles – Factors

MINDY ADAIR, PH.D. 21
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Mathematical Myths:
o Conceptual understanding should be mastered immediately.

o Procedural fluency should follow a scheduled time frame.

This is simply not how mathematical development works!

MINDY ADAIR, PH.D. 22
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Reading Progress

MINDY ADAIR, PH.D. 23

• Understanding what you are readingComprehension

• The ability to read with speed, accuracy, 
and proper expressionFluency

• Reading words without mistakesAccuracy

• Calculated by the number of words per 
minuteSpeed

23

Reading Development

MINDY ADAIR, PH.D. 24

Structured Instruction

Assistive Technology:
Speech to Text, Annotation Tools, 
Dictionaries, Grammarly, etc.

Monitor Progress

24



CTR 2021 1/21/21

13

Interest and Engagement…

MINDY ADAIR, PH.D. 25

25

Mathematical Development

MINDY ADAIR, PH.D. 26

Exploring Numbers

LFHC (Low Floor High 
Ceiling) Tasks

Monitor Progress

26
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Numerical & Identity Development!
Create opportunities to engage with numbers!

MINDY ADAIR, PH.D. 27
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What we say, what students internalize…
Reading:

We would not hear adults 
say, out loud and in public:

“I can’t read.”

Mathematics:

We often hear adults say:

“I was never good at math.”
“I am not a math person.”

MINDY ADAIR, PH.D. 28

28



CTR 2021 1/21/21

15

Our Identities…
Reflecting on who we are…

MINDY ADAIR, PH.D. 29

29

A. As a Person… 
› Please write down three separate words that describe you 
as a person.

MINDY ADAIR, PH.D. 30
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B. As an Educator… 
Please write down three separate words that describe you 
as an educator.

MINDY ADAIR, PH.D. 31

31

C. As a Mathematician… 
Please write down three separate words that describe you 
as a mathematician.

MINDY ADAIR, PH.D. 32
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A. As a Person… 
Please write down three separate words that describe you 
as a person.

CR: Kind, Hardworking, Responsible

DB: Caring, Understanding, Driven

MA: Respectful, Thoughtful, Capable

MINDY ADAIR, PH.D. 33

33

A. As a Person… 
Student Responses:

§ Curious, Outgoing, Helpful
§ Respectful, Funny, Smart
§ Empathetic, Confident, Creative
§Witty, Driven, Quirky
§ Straightforward, Honest, Accepting

MINDY ADAIR, PH.D. 34
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B. As an Educator… 
Please write down three separate words that describe you 
as an educator.

CR: Caring, Compassionate, Learner

DB: Inspirational, Compassionate, Innovative

MA: Patient, Demanding, Supportive

MINDY ADAIR, PH.D. 35

35

B. As a Student… 
Student Responses:

§ Hardworking, Disorganized, Enthusiastic
§ Determined, Procrastinator, Engaged
§ Logical, Knowledgeable, Curious 
§ Ambitious, Perfectionist, Thoughtful
§ Thinker, Curious, Independent

MINDY ADAIR, PH.D. 36
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C. As a Mathematician… 
Please write down three separate words that describe you 
as a mathematician.

CR: Anxious, Non-math-person, ?????

DB: Simple, Concrete, Basic (“Are we still friends?”)

MA: Curious, Determined, Engaged

MINDY ADAIR, PH.D. 37
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C. As a Mathematician… 
Student Responses:

§ Motivated, Invested, Curious
§ Confident, Bright, Hardworking
§Open-Minded, Consistent, Particular
§ Patient, Inquisitive, Connector
§ Slow, Critical Thinker, An Advocate

MINDY ADAIR, PH.D. 38
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How do our identities logically connect?

Presentation of Self

Maths

Educator
Person

MINDY ADAIR, PH.D. 39

39

IDENTITY
Binary definitions can be 
both limiting and 
inaccurate.

Others diminish…our place 
in society by narrow 
definitions. 

We may indeed limit our 
identities by not 
understanding 
components of our 
identities and relationships 
between them.

MINDY ADAIR, PH.D. 40

40



CTR 2021 1/21/21

21

Task #2: Notice & Wonder? Relationships

MINDY ADAIR, PH.D. 41
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Success in Mathematics…Old School:

MINDY ADAIR, PH.D. 42
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Our messages to students…in your journal…
What does this message 
send to the student?

Does the message change 
for various students?

How does their identity, 
race, gender, impact the 
message?

MINDY ADAIR, PH.D. 43
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Success in Mathematics…Moving Forward:

MINDY ADAIR, PH.D. 44
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What is her maths story?

MINDY ADAIR, PH.D. 45
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Task #3
Relationships

MINDY ADAIR, PH.D. 46
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Task #3

MINDY ADAIR, PH.D. 47
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Mathematical Identity
Perspectives Regarding Pedagogical Practice

MINDY ADAIR, PH.D. 48
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MAKING ART AND 
DOING MATHS…
“Artmaking involves skills 
that can be learned. The 
conventional wisdom here is 
that while ‘craft’ can be 
taught, ‘art’ remains a 
magical gift bestowed only 
by the gods. Not so.

In large measure becoming 
an artist consists of learning 
to accept yourself, which 
makes your work personal, 
and in following your own 
voice, which makes your 
work distinctive.” 
- Page 3

MINDY ADAIR, PH.D. 49
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ART AND MATHS
The key – is to not quit!

MINDY ADAIR, PH.D. 50
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Believe we can!

MINDY ADAIR, PH.D. 51
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Task #4 - Notice & Wonder…Relationships

MINDY ADAIR, PH.D. 52

52



CTR 2021 1/21/21

27

Dr. Eugenia Cheng – Twitter: @DrEugeniaCheng

MINDY ADAIR, PH.D. 53

Musician and Mathematician:

Yes and Both!

53

Category Theory
Dr. Cheng: 
Category Theory in Life – Lambda Conference 2017

“Category theory is the mathematics of mathematics.”

“Mathematics is the logical study of how logical things work.”

“Maths is about organizing information efficiently so that we can 
reason with it more efficiently.”

MINDY ADAIR, PH.D. 54
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Twenty in 2020!

MINDY ADAIR, PH.D. 55
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Supporting a Virtual Marathon!

MINDY ADAIR, PH.D. 56
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Supporting a NYC Marathon!

MINDY ADAIR, PH.D. 57
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Category Theory  
Dr. Cheng:
“How something logical works logically.”

Our point of view can help us to consider how objects 
connect. 

What are the relationships between our identities as 
people, educators, and mathematicians?

MINDY ADAIR, PH.D. 58
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Examining Privilege with Mathematics

MINDY ADAIR, PH.D. 59

Category Theory - allows us to look at 
things based on relationships, from 
number factors to our place in society.

X + Y, Page 22

https://www.youtube.com/watch?v=ho7oagHeqNc
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Our Identities as a Power Structure

MINDY ADAIR, PH.D. 60

60
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MINDY ADAIR, PH.D. 61

61

MINDY ADAIR, PH.D. 62
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Categorization of Power Structure
A. Person – Educator – Mathematician
B. Person – Educator – Not Mathematician
C. Person – Not Educator – Mathematician
D. Not Person – Educator – Mathematician
E. Person – Not Educator – Not Mathematician
F. Not Person – Educator – Not Mathematician
G. Not Person – Not Educator – Mathematician
H. Not Person – Not Educator – Not Mathematician

MINDY ADAIR, PH.D. 63

63

A. Person – Educator – Mathematician
§ Wonderful person, spectacular educator, strong and confident 
as a mathematician

MINDY ADAIR, PH.D. 64

64
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B. Person – Educator – Not Mathematician
§ Awesome person (role model), terrific teacher, who doesn’t see 
themselves as a mathematician

C. Person – Not Educator – Mathematician
§ Kind Person, not a teacher, strong content knowledge (industry)

D. Not Person – Educator – Mathematician
§ Poor relationships with students (impatient, gruff), by the book 
teacher, strong math content knowledge

MINDY ADAIR, PH.D. 65
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E. Person – Not Educator – Not Mathematician
§ Kind person wants to do well, best friend teacher (wants to be 
buddy with students), lack of content knowledge

F. Not Person – Educator – Not Mathematician
§ Impatient as person, “My way or the highway” teacher, weak 
mathematics understanding

G. Not Person – Not Educator – Mathematician
§ Big ego, too good to be a teacher “This is easy – why don’t you 
understand it?”, strong mathematical skills and knowledge

MINDY ADAIR, PH.D. 66
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H. Not Person – Not Educator – Not Mathematician
§ Cold person, disorganized teacher, weak in mathematics

MINDY ADAIR, PH.D. 67
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Developing Mathematics Identity  

MINDY ADAIR, PH.D. 68

Kasi Allen & 
Kemble Schnell

Mathematics Teaching 
in the Middle School  
Vol.21, No. 7, March 2016
Page 400

68



CTR 2021 1/21/21

35

Our little learners – crushing it! Why?!

MINDY ADAIR, PH.D. 69

69

Developing a Mathematical Identity
A. Environment:
Strategy #1: Create Necessary Conditions

B. Instructional Delivery:
Strategy #2: Be Intentional with Instructional Delivery

C. Mathematical Exploration:
Strategy #3: Promote Strategic and Mathematical Thinking

MINDY ADAIR, PH.D. 70

70
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A. Environment
Strategy #1: 
Create Necessary Conditions

qAcademic Safety
qQuality Tasks
qEffective Facilitations

Geoff Krall - Necessary Conditions
https://www.stenhouse.com/content/necessary-conditions

MINDY ADAIR, PH.D. 71
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B. Instructional Delivery
Strategy #2: 
Be Intentional with Instructional Delivery

qExplicit Instruction (Modeling, Practice, Support)
qPrecise Language
qMultiple Representations

Sarah Powell, Ph.D. Associate Professor UT Austin 
http://www.sarahpowellphd.com/

Global Math Department Presentation 10.6.2020

MINDY ADAIR, PH.D. 72
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C. Growing Mathematical Identity
Strategy #3: 
Promote Strategic and Mathematical Thinking

qExplain instructions and use interesting problems
qAllow students to work the problems
qValue the journey of thinking

Robert Kaplinsky - https://robertkaplinsky.com/
Open Middle Math

MINDY ADAIR, PH.D. 73
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Mathematics – All around us!
• Notice & Wonder
• Same & Different
• Which One Doesn’t Belong (WODB)
• How Many?

MINDY ADAIR, PH.D. 74
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NOTICE AND 
WONDER
Shoveling the roof of our 
cabin, what is the most 
efficient method?

MINDY ADAIR, PH.D. 75

75

What is the same? What is different?

@Simon_Gregg

MINDY ADAIR, PH.D. 76
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WHICH ONE 
DOESN’T BELONG?
https://wodb.ca

Mary Bourassa - Twitter: 
@MaryBourassa

Christopher Danielson –
Twitter: @Trianglemancsd

MINDY ADAIR, PH.D. 77
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MINDY ADAIR, PH.D. 78
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New ways to look 
at numbers!

MINDY ADAIR, PH.D. 79
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MINDY ADAIR, PH.D. 80
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Closing
Who do we want to be?

MINDY ADAIR, PH.D. 81
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Task #5 - Pick an object that is near you…
Describe it mathematically – what do you notice/wonder?

MINDY ADAIR, PH.D. 82
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D. Your 2021 Identity
Please write down three separate words that describe what 
you hope to be your identity in 2021.

MINDY ADAIR, PH.D. 83

83

D. Your 2021 Identity
Please write down three separate 
words that describe what you hope 
to be your identity in 2021.

CR: Vaccinated, Traveled, Maskless

DB: Contentment, Fearless, Resilient

MA: Appreciative, Reflective, 
Courageous

MINDY ADAIR, PH.D. 84
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Presentation Handout 
and Slides - PDFs at: 

https://www.mathsforalldradair.org/

Thank you! Questions?

Mindy Adair, Ph.D.
Director of Mathematics - Denver Academy

madair@denveracademy.org    @AdairMindy 

MINDY ADAIR, PH.D. 85
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Thank you for participating in the 32nd

Annual Courage to Risk Conference!

› Watch for an email from Couragetorisk2017@hotmail.com to 
complete the feedback survey. Once the survey is complete, a 
certificate of attendance will be emailed to you.

› Please check with your school or district to make sure the 
Couragetorisk2017@hotmail.com address is whitelisted, as some 
schools and districts block this email address. 

› Check your spam/junk folder if you are not receiving our email 
communication.
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