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The way that we talk to our

students about race will have a

profound impact on them.
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NEW YORK TIMES BESTSELLER

WEAPONS OF
< MATH DESTRUCTION ~

BIG DATA INCREASES INEQUALITY

AND THREATENS DEMOCRACY

CATHY O'NEIL
“Thisis a manual for the 21sl-century citizen,
and i ceds where other big data accounts
have failed—it is accessible, refreshingly
critical, and feels relevant and urgent.”
~FINANCIAL TIMES
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Privilege




We need to raise up the voices of
people who are directly affected
by the actions of the white

majority. We need to hear from

them how we should respond.
- Sofia Wollheim-Martinez
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Your turn




Goals

d Present projects. How do I use math to
help my students develop empathy?

1 Offer tools. What resources exist?

d Do the work together. What do we

need to do to prepare to do DESJ work
with students?




Share openly and
honestly

‘1" statements
Ask questions

Avoid judgement

Say “ouch”




NEW YORK TIMES BESTSELLER

“Conversational .. . easy to read, and best of all, it has the
potential, at least, to change the way you think about yourself™
—LEONARD MLODINOW, The New York Review of Books

HIDDEN BIASES
of
GOOD PEOPLE




Goals

d Present projects. How do I use math to
help my students develop empathy?

Project #1: The Mathematician Project

d Do the work together. What do we
need to do to prepare to do DESJ work
with students?
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Mathematician - 1dentity shapes one’s
Project: experiences

Learning Goals

 math was/is
’ 5, '9 contributed to

l 4 throughout history by
Nl 1 many people/cultures

TT ID3: Students will recognize that people’s multiple identities interact
and create unique and complex individuals.

TT D8: Students will respectfully express curiosity about the history
and lived experiences of others and will exchange ideas and beliefs in
an open-minded way.



Mathematician Project Sequence
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Mathematician List

Sonya Kovalevsky Rene DesCartes
Maria Agnesi Isaac Newton
Ada Lovelace Gottfried Leibniz
Edna Lee Paisano Euclid
Emmy Noether Benjamin Banneker
Dorothy Vaughn Archimedes
Sun-Yung Alice Chang Srinivasa Ramanujan

Carl Friedrich Gauss Benjamin Banneker
MC Escher Hypatia
Pythagoras Sophie Germain

al-Khwarizmi Rosza Peter
Leonhard Euler Maryam Mirzakhani
Alan Turing Katherine Johnson

Zu Chongzhi Omar Khayyam

Fibonacci Mary Somerville




My thoughts and questions




Goals

d Present projects. How do I use math to
help my students develop empathy?

Project #2: Life on a Budget

d Do the work together. What do we
need to do to prepare to do DESJ work
with students?




Our clients

The following is data from the American Community Surveys conducted in 2014 and 2016. These are
the mean earnings for people who fall into each race, gender, and education demographic. If there is a
blank space, it is because there is not a statistically significant population in that demographic.

Education
Level

White
Male

Black
Male

Asian
Male

Hispanic
Male

White
Female

Black
Female

Asian
Female

Hispanic
Female

Some high
school (no
degree)

$33,724

$27,384

$27,792

$28577

$17,825

$20,231

$20,373

$17,940

Associate
Degree
(2 yr college)

$ 55,602

$40,924

$ 46,087

$ 46,837

$ 37,750

$34,852

$38,498

$34,757

Bachelor’s
Degree
(4 yr college)

$80,698

$63,271

$73,836

$ 61,584

$49,632

$46,729

$59,815

$ 45,677

Professional
Degree (PhD,
JD, MBA)

$164,853

$174377

$141,594

$115512

$ 68,936

$ 116,691
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How could someone reading this
data mistakenly create a
stereotype about these
demographics of people?

How does your understanding of
data analysis help you avoid doing
this?




You are a financial advisor
from the firm of Math for Life,
Inc. Your job is to create a

Life on a Budget: monthly budget spreadsheet

for your new client,
The Challenge accompanied by a pie chart
and a one-page written

summary of your spending
recommendations.




« understand the economic
privilege / income gap in the
UsS

Life on a Budget' * see beyond the numbers to
empathize with an

Learning Goa].S individual’s experience

* use formulas in
spreadsheets to do percent
operations

TT D10: Students will examine diversity in social, cultural, political and
historical contexts rather than in ways that are superficial or
oversimplified

TT J11: Students will recognize stereotypes and relate to people as
individuals rather than representatives of groups

TTA16: Students will express empathy when people are excluded or
mistreated because of their identities



Discuss the history
and causes of wealth
inequality in the U.S.

3 periods

Find apartment; do Write up budget

other financial recommendations
research

2 periods

Assign client; do
their taxes

1 period 1 period 2 pel‘iOdS

o
Make monthly budget,

including spending pie
chart




Role Playing...

Source: Teaching Tolerance

Click on the source text for the link to the activity!


https://www.tolerance.org/classroom-resources/tolerance-lessons/wealth-matters

Wealth Matters TEACHING
UPPER GRADES ACTIVITY TOLERANCE &

Life Happens...

The grandparents are moving in. Both
require constant medical care from a
nurse. Budget for medical care, as well
as the necessary food, clothing and
shelter arrangements. Assume the
grandparents add $1,050 in family
income from Social Security.




Wealth Matters TEACHING ¢
UPPER GRADES ACTIVITY TOLERANCE "%

Life Happens...

One of your children receives straight
A’s on his or her report card. It's family
tradition that you all go out to eat on
such an occasion.




Wealth Matters TEACHING 4%
UPPER GRADES ACTIVITY TOLERANCE &

Life Happens...

Your oldest child has been accepted into
three colleges — one community, one
private and one Ivy league —and is
ready to enroll. Budget for this
educational expense.
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Click on the image to link to the video.


https://youtu.be/QPKKQnijnsM?t=4m8s

SIMPLE
TRUTH

ABOUT THE GENDER PAY GAP

Education Gap Between Rich and Poor Is Growing Wider

Articles

Global Wealth Inequality

Even College Doesn’t Bridge the Racial Income Gap

Click on each article image for a link to the article or video. Click on the shapes for the
discussion routine we used.


https://docs.google.com/document/d/16c-pcTHzAC6l5vp9T0clcHzxw7cGpQzfTOmyiqOGV4s/edit
https://docs.google.com/document/d/16c-pcTHzAC6l5vp9T0clcHzxw7cGpQzfTOmyiqOGV4s/edit
https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/
https://www.nytimes.com/2015/09/23/business/economy/education-gap-between-rich-and-poor-is-growing-wider.html?mcubz=0
https://www.nytimes.com/2017/09/20/opinion/college-racial-income-gap.html
https://www.youtube.com/watch?v=uWSxzjyMNpU

Taxing your income:
Federal tax

State tax (5.1%)
Social security (6.2%)
Medicaid (1.45%)

2018 Income Tax Brackets

Individuals

Up to $9.525

$9,526 to $38,700
38,701 to $82,500
$82,501 to $157,500
$157,501 to $200,000
$200,001 to $500,000

over $500,000

Married Filing Jointly
Up to $19,050

$19,051 to $77,400
$77,401 to $165,000
$165,001 to $315,000
$315,001 to $400,000
$400,001 to $600,000

over $600,000




20.0%

Next steps: Sl @ v

Monthly budget ' Y

10, OTHER, [iotsha Gisene 163
- TR Civil Engineer

TOTAL LIV/ AB.A (A Bridged Association) 9.98
114 Arlington St.

Business letter . oty |

12. SHORT-  Thank you so much for taking the time to discuss your budget with me. After looking over my 10
13. LONG-T notes and the numbers you gave me, | have done my best to compile a budget that should 10
—————— coverall of your financial needs. My recommendation includes an affordable apariment rent, a
M savings account and sufficient cash put towards all of your living expenses. | would now like to
TOTAL SAV  introduce you to this possible budget, that | hope will help you to pursue your lfe goals and help 20
— you save for continuing your education to become a Structural Engineer.

EXCESS (+) As you already know, you provided me with your yearly income of $66,506.88. However, when
creating a budget is is important to remember that parts of this salary are annually required to
go into taxes. 31.34% of your annual income does go towards taxes leaving you with the
remaining $45,661.78 every year. Using that number | have divided up your total income into 6
main categories (rent, utiities, food/clothing, transportation, savings and other) that you can
monitor and adjust to your needs every month.



https://docs.google.com/document/d/1Z5p4NhikIrQuATNWx-lmNW8NDj7XAVUQ0kZ5r91MnFw/edit?usp=sharing
https://docs.google.com/spreadsheets/d/16KDtD4cqdrjOEevLGWjcQrk-WxsA4sRadr3N6JmIVPw/edit#gid=1951961511

than a third of the rent. They seem like good friends! The $300 you will be spending on your
apartment is 17.48% of your monthly income. The apartment is only a nine-minute walk from
your job at Comella’s Pizza. You mentioned that your life is so busy, and it feels as if you don't
have any time to yourself to exercise or be outside. This walk to work will allow you to spend
time outside and get exercise every day, even if you are busy. If you want to go to other places
outside of Belmont, the T is also just a short walk away. You can get a T-pass for $84.50 a

hlgh quahty pieces of clothmg each month that w111 last. Fourth, home f11m1shmgs Wthh 1s

into a new apartment, you will need fumxturc and supplles Lastly, I havc allocated a category of

your budget for pets, which is 0.8% of your monthly income. I think that one female canary

would be a suitable and enjoyable pet for you. The savings in this category will eventually allow
ou to purchase and care for one female canary.
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Goals

E(Present projects. How do I use math to
help my students develop empathy?

1 Offer tools. What resources exist?

d Do the work together. What do we

need to do to prepare to do DESJ work
with students?




Tool #1;
Standards for Student Mathematical Practice

2 Reason abstractly
and quantitatively.

Wite a story for the mathematical equstion

1
5x4

-;—:uz or 4x-%—=z
Deuissn exercises 1/2 hour s day for 4 dsys.
How mansy total hours does he axerciee?

Think what makes sense.

(6 Attend to
precision
structure.

osanetay” 8+4=12
120 minutes = 2 hours [s]eTeTeTe]
—— nnnﬂ'ﬂ

See the pattern or connection.

units of measure

image source: Michigan RESA



https://www.resa.net/

Tool #2: Social Justice Standards

€ TEACHING TOLERANCE

Identity Diversity

Justice Action

source. tolerance.org

https://www.tolerance.org/frameworks/social-justice-standards


https://www.tolerance.org/frameworks/social-justice-standards
https://www.tolerance.org/frameworks/social-justice-standards
https://www.tolerance.org/frameworks/social-justice-standards

Tool #3: PBL Design Elements

LEARNING GOALS
* Key Knowledge
* Understanding
* Success Skills

,
y

Reflection ‘\’*@

Critique
& Revision

source: Buck Institute

https://www.tolerance.org/frameworks/social-justice-standards


https://www.pblworks.org/blog/gold-standard-pbl-essential-project-design-elements
https://www.pblworks.org/blog/gold-standard-pbl-essential-project-design-elements

Tool #4: PBL Teacher Practices

N

w
Align to
Standards

LEARNING GOALS
* Key Knowledge
* Understanding
* Success Skills

Engage

& Coach
o Scaffold

Student

D Learning

Student Learning

source: Buck Institute



https://www.pblworks.org/blog/gold-standard-pbl-project-based-teaching-practices
https://www.pblworks.org/blog/gold-standard-pbl-project-based-teaching-practices

Goals

E(Present projects. How do I use math to
help my students develop empathy?

J()ffer tools. What resources exist?

d Do the work together. What do we

need to do to prepare to do DESJ work
with students?




You do not have to go i1t alone.

Places to get started:
https://www.nytimes.com/column/whats-going-on-in-this-graph
http://www.radicalmath.org/

#cleartheair on Twitter



https://www.nytimes.com/column/whats-going-on-in-this-graph
http://www.radicalmath.org/

The way that we talk to our

students about race will have a

profound impact on them.




The way that we talk to our
students about @ll aspects

of 1dentity wil havea

profound impact on them.




NOT
LIGHT,
BUT

HOW TO LEAD MEANINGFUL
RACE CONVERSATIONS
IN THE CLASSROOM
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Liz Caffrey
Atrium School
Watertown, MA 02472

Twitter: @ AsymptoticLiz
Email: lcaffrey@atrium.org
Slides: bit.ly/NCTMSD19L1zC

www.atrium.org/summer-math-institute
We’d love to have you! Come develop projects with me, or work on Desmos with
Jess, or do Visual Algebra with Henri.



mailto:lcaffrey@atrium.org
http://www.atrium.org/summer-math-institute

