Culturally Responsive Pedagogical practices with
adapted activity inspired by Hey Google, Who’s a
Mathematician?

CSUDH MATHCEO -

Cynthia Sanchez Tapia?, Ha Nguyen?, Eryn Maher? & Alessandra Pantano¢

aCalifornia State University, Dominguez Hills (CSUDH) 17' 2 MAA
bGeorgia Southern University ‘b#’ MATHFEST
cUniversity of California, Irvine

MAA MATHFEST Conference

August 2024 — Indianapolis, IN
This work was supported by UCLinks, CAPP and NSF (NSF grant 2229061)

IIIIIIIIIIIIIIII

to learning
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR


https://www.nsf.gov/awardsearch/showAward?AWD_ID=%202229061

Dos

< UNwERSJTyDO
P ~y,
S$F N
Qs /| . ~T NS
- P gy’
=1 P
<l % ! 8|
b \* N
\
| \ |
BES 5 _.-'I|l

)
~ CSUDH MATI-IC 0o

Who’s a Mathematician?

Meeting Number Two

Hey Google, who is
a mathematician?

from




Math Program

Math ematics ommunity ducational utreach Program

e Started at UC Irvine in 2014

e Math CEO purpose: offer high quality
math enrichment program to students
from low-income families.

Drs. Pantano and Sheng - Started the
Math CEO program at UCI in 2014.

e CSU Math
started last year (Spring 2023).
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Math CEO
curriculum




I Y DESIRED OUTCOMES OF MATH CEO ACTIVITIES

Students are active Students practice socio- Students engage in deep
participants in their own emotional skills, collaborate,  mathematical thinking and are
learning and build positive encouraged to meet high
relationships academic standards

Students find activities Students engage in social Students grow in their
relevant and engaging. They justice discussions about cultural awareness, and
can solve the task & show fairness and (lack of) privilege value equity
their strengths in multiple and representation
ways

A. Pantano, A. Forero, D. Morrison, S. Simpkins, and T. Wycoff ‘}-;/'Vﬂ -\3;.,/1 UCI Math CEO — '&g CSUDH Math CEO
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Who’s a Mathematician?

Meeting Number 2

Student Workbook
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“Who’s a Mathematician?” Lesson Goals

MATH
GOALS

Analyze proportional relationships and
use them to solve real-world and
mathematical problems.

Understand ratio, proportion and
percentage concept to solve problems.
Compare their findings to data from
their own school community and draw
pie charts and fill out tables.

Deep critical
&

Logical thinking

SOCIAL JUSTICE
GOALS

Recognize stereotypes and relate to people as
individuals rather than representatives of
groups.

Recognize unfairness on the individual level
(e.qg., biased speech or ideas) and injustice at the
institutional  or  systemic  level (e.g,
discrimination).

Express empathy when people are excluded or
mistreated because of their identities and
concern when they themselves experience bias.
Recognize their own responsibility to stand up to
exclusion, prejudice and injustice.




Creating a Mathematician:

, o , TABLE 1: YOUR MATHEMATICIAN
Each of us will create a mathematician. Think about

what your mathematician looks like. Include as many
characteristics as you can to describe this personage.
Fill out the table on the right, then draw a picture.

Your mathematician’s
name:

Icebreaker questions:
e Who knows a Mathematician?
° Whatis a Mathematician?

Activity : Students and mentors are going to
create the profile of a mathematician . Fill in
the table first, then draw a picture . (Do not
show your picture until your are finished) .

Mentor : Encourage your students
to think of various features of

their mathematician, possibly
including hobbies, accessories or
clothing.

Once the pictures are ready to
hang on the wall, ask your
students who/what was their
inspiration.

Your mathematician’s
pronouns:

Where was your
mathematician born?

Where does your
mathematician work?
(What do they do?)

Your mathematician’s
hobbies:

Your mathematician’s
favorite accessories:



Presenter Notes
Presentation Notes
In this activity, each of us is going to create a mathematician. Draw a picture of your mathematician. Think about how a mathematician looks like, include as many characteristics as you can to describe this personage. Fill out the table on the right with information about your mathematician.


Creating a Mathematician:

Each of us will create a
mathematician.

KEY: Go back in time and try to answer
how you thought a mathematician
should look like when you were at
middle school.

Think about how your mathematician
looks like. Include as many
characteristics as you can to describe
this personage. Fill out the table on the
right.

TABLE 1: YOUR MATHEMATICIAN

Your mathematician’s name:

Your mathematician’s
pronouns:

Where was your
mathematician born?

Where does your
mathematician work? (What
do they do?)

Your mathematician’s
hobbies:

Your mathematician’s favorite
accessories:




Lets check-in to prepare for the “IWVho is a
Mathematician?” activity.

wWww.menti.com

Enter the code

6459 2130



https://www.mentimeter.com/app/presentation/n/al1toqqpsx3hb7x4sjurz1n7zse5552q/edit?question=zh4empfi3686

Your mathematician's name:
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PRE-LECTURE CHECK-AN

Aécording to the name and
pronouns you chose. Your
mathematicianiis:

18

O

Male Female Non-binary



\Where was your Mathematician born?

30 responses

: : poland
saginaw mi

paltimore

united states
= USO europe

ohio

eldersworth

irrelevant

france

O
e O



PRE-LECTURE CHECKAN

Choose the closest ethnicity of
your mathematician (according to
what you imagined and where
she/he/their was born)

18

3 2

° HR' ° mm'

White/European Block/African AsianfAsian Hispanic/Latiny  Indigenous/Mati  Middle Mixed/Two or
American American American/Pacifi ve Americans Eastern/North  more identities
¢ Islander African

2

Other/Unsure

TN
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Mathematicians

According to middle school students participating at Math CEO

(only a few images are shown)
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Creating a Mathematiclan:

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many
characteristics @s you can to describe this personage. | Your matematcian's
Fill out the table on the right, then draw a picture. e

Your mathematician's
pronouns:

Where was your

mathemalcian born? Mississiep

Where does your e ek 2
mathemaician work? /
(What do they do?) 1 sensel (hiphx

Your mathematician's
hobbies:

ScallelT Larral/zt

somMCi

Creating a Mathematician:

Each of us wil create a mathematician, Think about how 2O X008 eTHOwmON
your  mathematician looks like. Include 8. many
characteristics as you can to describe this personage, | Your mathematian's i
Fill outthe table on the righ, then draw a pctire. name

Your mathematician's
pronouns:

Where was your
mathematician born?

SPETTE Jpater,

‘Whers does your

mathematician work?
(What do they do?)

drac, v
Your mathematiian's
hobbies

Pacicg
Your mathematcians

favorite accessories:

Creating a Mathematiclan:

TOBLE 1:
Each of us will create a mathematician. Think about how i it

your mathematician looks like. Include as many
characteristics as you can to describe this personage. | Your mathematician's
Fill out the table on the right, then draw a picture. o

‘Your mathematician's.
pronouns:

mathematician bom?

Where does your
mathematician work?
(Wnat do they do?)

e ]

Your mathematician's
obbies:

Creating a Mathematician:

Each of us will create a mathematician. Think about how

csuonm o

THBLE 1: YOUR MOTHEMATICION

your mathematician looks like. Include s man L5a
characleristcs as you can to describe this personage. | Yourmanematcans | 1217
Fill out the table on the right, then draw a pictre, name: Coe
Your mathematicians Sre[Her
pronauns:
chiam
Where was your M g
mathematin bor?
Whers doss your doia oralss
mathamatcan work?
(What do they do?)
redrogaual
‘Your mathematician's. efeney #o
i orts- (e
“bking wales~
REZC Y]
Yourmatematioans |- {Lodbounds
favorite accessories: %
+Hordbgg

Creating a Mathematician:

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many

csuonmarcro i

characteristics as you can to describe this personage. | Your mathematician's >
name:

Fill out the table on the right, then draw a picture.
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Y, Creating a Mathematician:

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many

characteristics as you can to describe this personage. | Your mathematcian's

Fill out the table on the right, then draw a picture. neme

TABLE 1: YOUR MOTHEMATICION

Your mathematician's
pronouns:

your
mathematician bom?

Where does your
mathematiciar
(What do they do?)

n work?

hobbies:

‘Your mathematician's

by o

worte

‘Your mathematician's
ccessor

Shomn o 190 )

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many
characteristics as you can to describe this personage.
Fill out the table on the right, then draw a picture.

Csuom M0

TABLE 1: YOUR MOTHEMATICION

Your mathematician's
na

Your mathematician's
pronouns:

he

Where was your
mathematician bor?

in o hepiial

Where does your
mathematician work?
(What do they do?)

In a school .
™

Your mathematician's.

Teaching AT

Your mathematician's.
favori i

calalatn (;ra\ee)

Creating a Mathematician:

Each of us will create a mathematician. Think about how

your mathematician looks like. Include as many

characteristics as you can to describe this personage. | Your mathematician's
na

Fill out the table on the right, then draw a picture.

csuonmanceo
o)

mathematician born?

Elens,
EXZ
Your mathematician's
pronouns:
Frrerrea
Where was your

Where doe:
mathematician work?
(What do they do?)

Ergineeng (WD

Your mathematician's
hobbies:

Tbrod 7 Aok, T
Vi,

‘Your mathematician's
favorite accessories:

Creating a Mathematician:

Each of us will create a mathematician. Think about how

your mathematician looks like. Inciude as man,
characteristics as you can to describe this personage
Fill out the table on the right, then draw a picture.
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OUR MATHEMATICION

Your mathematician's
name:

Your mathematician's
noun:

i susbioe w0 |

Where was your
mathematician bom?
(e |
Where does your
mathemaician work?

(What do they do7)
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Your mathematician's
favorite accessories:
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Creating a Mathematiclan:

Each of us will create a mathematician. Think about how

mathematician looks like. Include as many
characteristics as you can to describe this personage.
Fill out the table on the right, then draw a picture.

Your mathematician's
name

Your mathematician's
pronouns

e/him

Jancauver

tac collector

soling puatk?

od oy shons

suspendera, mack/3ess,

bie, pan.ater bottie

Creating a Mathematician:

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many
characteristics as you can to describe this personage.
Fill out the table on the right, then draw a picture.

‘Your mathematician's
name:

TABLE 1: YOUR MATHEMATICION

‘Your mathematician's
pronouns:

Where was your
mathematician born?

california

Where does your
mathematician work?
(What do they do?)

Csubh

‘Your mathematician's.
hobbies:

readiny

‘Your mathematician's
favorite accessories:

Creating a Mathematician:

Each of us will create a mathematician. Think about how
your mathematician looks like. Include as many
characteristics as you can to describe this personage.
Fill out the table on the right, then draw a picture.

1= mA2b° T = tor gpooeee

Your mathematician's

soppire. eorrings

Yonkene vin Dyeke
the third

Your mathematicars”
pronouns:

mathematician born?

Wnere does your
mathematician work?
(What do they do7)

Your mathematician's
hobbies:

Your mathematician's
favorite accessories:

Student Workbook




Mathematicians

According to mentors participating at Math CEO
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TABLE 2: OUR MATHEMATICIANS

GENDER
. TOTAL RATIO PERCENT
OU R MATH EMATICIAN - Male Female Non-binar (by ethnicity (ethnicity/race (ethnicity/race versus
y or race) versus total) total)
(A) (B) (C) (D) (E) (F)
White/European American 10 0 1 11 11:4 27.5 %
Black/African American 0 1 0 1 1:40 2.5%
Asian/Asian American/Pacific Islander 3 1 0 4 1:10 10 %
Hispanic/Latinx 2 1 0 3 3:40 7.5 %
=
© | Indigenous/Native Americans 0 0 0 0 0:40 0%
£
I | Middle Eastern/North African 0 0 0 0 0:40 0%
Mixed/Two or more identities 9 7 0 16 4:10 40 %
Other/Unsure 3 2 0 5 1:8 12.5 %
(T) TOTAL (by gender) 27 12 1
This cell is the total number of our mathematicians. To
find its value just add all the cells above it. What
RATIO (gender versus total) 27 . 4 3 . 10 1 . 40 happens if you add the cells to the left of this cell?
PERCENT (gender versus total) 67.5 % 30 % 2.5 %




eary Middle
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DEMOGRAPHICS

CSUDH Demographics Peary Middle School Demographics
(Possible Math CEO Mentors) (Possible Math CEO students)

STUDENT POPULATION
. Hispanicilatino 68.9% @ HispanicorlLatino 63.5%
Black/African-American 11.4% ® African American 27 59
Asian 7.4% . Asian 2.3%
Filipino  1.6%
. Unknown 2.5% @ PacificIslander 0.4%
. Non-Resident 2.2% White 1.8%
Two or More Races 0
. Two or More Races 21% ® 1.3%
@® NotReported 1.4%

. Native Hawaiian/Other Pacific Islander 0.2%
. Alaska Native/Native American 01%

https://dqg.cde.ca.gov/dataquest/dgcensus/enrethlevels.aspx?
agglevel=School&year=2023-24&cds=19647336061576



https://dq.cde.ca.gov/dataquest/dqcensus/enrethlevels.aspx?agglevel=School&year=2023-24&cds=19647336061576
https://dq.cde.ca.gov/dataquest/dqcensus/enrethlevels.aspx?agglevel=School&year=2023-24&cds=19647336061576

Why CSU

CSUDH Demographics
(Possible Math CEO Mentors)

UNDERGRADUATE POPULATION

65.1%
C 463% Pell Eligible
irst Generation {Among highest in the CSU)

[Among highest in the C5L)

31.6%
Pell Eligihla, &
First Generation

83.7%

undEI'-I'EpI'ESEIItEd Gmup Under-represented groups:

(The highest in the CSU} African American/Black, Lating/
Hispanic, and Mative American

69% of students’ parents have little
or no college (The highest in the CSU)

19% first to attend college

Peary Middle School Demographics

(Possible Math CEO students)

90.8%

Socioeconomically
disadvantaged

19



Copy the data from Table 2,
coumnDandcellsT -AandT -B,
into the empty column of Table 3.

Compare the various ethnic and
gender distributions. What do
you notice? What do you
wonder?

Which number is the biggest. In
other words, which percentage
actually represents the biggest
number of people. Note:there
are about 35Kmathematicians in
the word.

Let's compare!

Table 3. MAIN RACE/ETHNICITY GROUPS COMPARISON

Peary

STUDENTS

MATHEMATICIANS

In our views

Middle

White/European American 2% 6% 30% 66%
t Black/African American 26% 11% 2.5% 7%
O
% Asian/Asian American/Pacific Islander 5% 8% 10% 11%
=
LLl
E,J Hispanic/Latinx 64% 65% 5% 10%
<
14 . ) .

Indigenous/Native Americans - 0.1% 0% 0.3%
5 Male 53% 36% 67.5% 71%
a
P
(u; Female 47% 64% 30% 29%

Non-Binary ? 0.2% 2.5% ?
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Complete this bar diagram by drawing the columns corresponding to our Mathematician. What do you notice? What do you CSUDH Math CEO ( - -
wonder? ¢ )/

.
- CSUDHMATHCEO

&
\ 4 = =

L 2

Ethnicity/Race Distribution (main groups)

70%
60%
506
40%
36
2%

10%%

0% -. -.

White/European American Black/African American Asian/Asian American/Pacific Islander Hispanic/Latinx

B Students at Peary Middle m Students at CSUDH m US Mathematicians

Student Workbook




GENDER DISTRIBUTION (MAIN GROUPS) g

o
v

L 4

PEARY STUDENTS CSUDH STUDENTS

Complete the pie chart
corresponding to our
mathematicians.

Non-Binary

Then compare the pie

US MATHEMATICIANS charts. What do you OUR MATHEMATICIANS
notice? What do you

wonder?

Fermale
29%

Student Workbook




How many friends?

Paola, Devanté and Javi are counting the number of friends from
different ethnicities that they, as a group, have.

For example, Paola has 3 Asian friends, Devanté has 1 Asian friend
and Javi has none. Then, as a group, they have a total of 4 Asian
friends.

Let's count the number of friends we all have.

1.

Work with your group and discover how many friends from
different ethnicities you have as a group. Fill out the table on
the right.

Pro Tip: If you aren’t sure, look at one of your social media
accounts and count the first 10 who have responded to
(commented, liked, etc.) your posts.

Use the calculated Percentage of Friends in Table 4 to
construct a pie chart. The pie pieces will visually compare
ratios of ethnic groups.

Discuss what you notice or wonder about the friends you have
as a group. Be prepared to share 1 thing that you learned.

TABLE 4: How many friends?

Ethnic Group Number of Friends Per:zgtladgse of
White
Asian
Black
Total:



Presenter Notes
Presentation Notes
Note for mentors: What is the largest and smallest slice in the data?
If there is some marked missing ethnic group (or with a very small percentage) guide students to share their thoughts about why they notice.


/et NN

CSUDH Math CEO L e )
- CSUDH MATH CEO

Racial and et

L 4

Game: Complete the table/pie chart solving the following puzzle:

H = % of Latino/Hispanic population in the U.S.

A = % of Asian (non-Hispanic) population in the U.S.
B = % of Black (non-Hispanic) population in the U.S.
W = % of White (non-Hispanic) population in the U.S.
0 = % of all other population in the U.S.

We know the following

H+ A+B+W+0=100%
H+ +B+W=96.7%
0+ W=65.2%
W+B=719%
A+B=185%

A +H=24.8%

BOd W=

(a) What are the values of

H= , A= ,B= :

. W= and O = ?
L]

] ) . (@) With the help of your answer in part (a) complete all the
B Hispanic/Latino

missing information in the pie chart that is on the left.
B Multiracial (non-Hispanic)

Student Workbook




Write a letter to share
your chart & what you've learned

Options: Choose one of the following Dear ___,

audience to write a letter to:
1) the next Math CEO cohort,
2) your teachers,
3) your parents, or

4) college students (including your mentors in this
Math CEO program) who may hesitate in having a
mathematics career because of who they are/where
they come from.

5) Other (propose one!)

Summary of findings & reflections on
representation, belonging in math
communities, and seeing themselves as
mathematicians? or being good doing
math?




Students engage in social
_Justice discussions about

fairness and (lack of)
privilege and
representation

“Who’s a Mathematician?” Dimensions

¢ ONWERSITY
o ~7Y
2 _/}G

Students are active
participants in their )
own learning &
Sl arvdh A 5
One e,
;:SUDH MATH CI;:O
Students grow in their
cultural awareness,

and value equity

Who’s a Mathematician?

Students engage in deep
mathematical thinking and
are encouraged to meet

9
Mentor Workbook

high academic standards

Meeting Number C

Interpersonal

relationships
&

well-being




This work was supported by

Founded under grant
2229061.

THANK YOU!

o UNKS,,

‘. . after school

University-Community Links UCI Math CEO



https://www.nsf.gov/awardsearch/showAward?AWD_ID=%202229061

Use this QR code if you would

like to access this booklet:
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