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Social Justice and Equity:

• Inequities in completion rates in higher education
• Inequities in the U.S. death penalty
• Inequities in U.S. Poverty
• Inequities in U.S. incarceration rates
• 2018 Tax Cuts and Jobs Act
• Traffic Stops - Racial Profiling?
• LGBT and inequity
• Inequity from climate change
• The Gender Pay Gap
• Immigration and DACA recipients



Social justice is the equal access to wealth, 
opportunities, and privileges within a society.

Social justice is the fair distribution of advantages and 
disadvantages within a society.

Social justice is a concept of fair and just relations 
between the individual and society. 

Social Justice



To remember when talking about topics of equity and 
social justice:

• We are not experts in social justice and equity.  We learn 
along with our students.

• Our understanding and views about social justice and 
equity are evolving.

• We will make mistakes when talking about equity and 
social justice.  We will say the wrong thing. Let’s 
understand this, and not let it stop us from integrating 
social justice topics in our teaching of mathematics.

• It is important to help our students to understand that 
inequities exist, why they exist, and what can be done to 
eliminate these inequities.  Awareness is the first step.



Racial equity is the condition 
that would be achieved if 

one’s racial identity no longer 
predicted, in a statistical 

sense, how one fares.



Distribution of College Students

What do you notice?

What do you wonder?

What is going on 

with this graph?



Distribution of College Students



Status of Two-year College Students after 6 years



Status of Four-year College Students after 6 years



Status of College Students after 6 years



Status of College Students after 6 years



Racial inequities in the death penalty

• Equity awareness
• Statistical graphs
• Empirical probabilities
• Hypothesis Testing
• Simpson’s Paradox



Questions about the Death Penalty in the U.S.

1.  How many U.S. states currently have the death penalty?
(a) 10     (b) 20     (c) 30 (d) 40     (e) 50

2.  Approximately how many inmates are currently sitting on death row?
(a) 100     (b) 500     (c) 1000 (d) 3000     (e) 5000

3.  What percentage of death row executions since 1976 were male defendants?
(a) 50     (b) 75     (c) 90 (d) 95     (e) 99

4.  Approximately how many death row inmates were exonerated since 1976?
(a) 0     (b) 5     (c) 20 (d) 50     (e) 150

5.  About 13% of the U.S. population is black.  Approximately, what percentage of 
the U.S. death penalty executions since 1976 were black defendants? 
(a) 15     (b) 25     (c) 35 (d) 50     (e) 80

What is 
your 

Equity IQ?



What significant mathematics could be assigned using this data set?

www.deathpenaltyinfo.org



www.deathpenaltyinfo.org

The death penalty 

does not seem to be 

a deterrent.



www.deathpenaltyinfo.org
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www.deathpenaltyinfo.org

Victim
TotalWhite Black Latinx Asian

D
ef

e
n

d
an

t White 747 20 17 6 790
Black 287 167 20 15 489
Latinx 51 3 58 2 114

Asian 2 0 0 5 7

TOTAL: 1087 190 95 28 1400

P(Executed Defendant was White) = 790/1400 = .564
P(Victim was Latinx) = 95/1400= .068
P(Victim was White | Executed Defendant was Black) = 287/489 = .587
P(Victim was Latinx and Executed Defendant was Black) = 20/1400 = .014
P(Asian Executed Defendant or Asian Victim) = 30/1400 = .021



www.deathpenaltyinfo.org

Victim
TotalWhite Black Latinx Asian

D
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e
n

d
an

t White 747 20 17 6 790
Black 287 167 20 15 489
Latinx 51 3 58 2 114

Asian 2 0 0 5 7

TOTAL: 1087 190 95 28 1400

Chi-square Test (w/o Asian)

X
2

= 656

P = .0000



American Sociological Review, Vol. 46, No. 6 (Dec., 1981), pp. 918-927

Simpson’s Paradox
1976-1977 Murder Cases in Florida

American Sociological Review, Vol. 46, No. 6 (Dec. 1981), pp. 918-927



American Sociological Review, Vol. 46, No. 6 (Dec., 1981), pp. 918-927

Simpson’s Paradox

American Sociological Review, Vol. 46, No. 6 (Dec. 1981), pp. 918-927

p=.35

p=.64



American Sociological Review, Vol. 46, No. 6 (Dec., 1981), pp. 918-927

Simpson’s Paradox

American Sociological Review, Vol. 46, No. 6 (Dec. 1981), pp. 918-927

p=.06

p=.02



Inequities in poverty rates

• Poverty awareness
• Statistical graphs
• Empirical probabilities
• Infographic



Questions about Poverty in the U.S.

1. Approximately what percentage of U.S. citizens live in poverty?
(a) 2     (b) 8     (c) 12 (d) 18     (e) 33

2. Approximately what percentage of U.S. children live in poverty?
(a) 2     (b) 8     (c) 12 (d) 18     (e) 33

3. Approximately what percentage of U.S. citizens living in poverty 
are children?
(a) 2     (b) 8     (c) 12 (d) 18     (e) 33

What is 
your 

Equity IQ?
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https://www.census.gov/data/tables/2018/demo/income-poverty/p60-263.html

Overall U.S. Poverty 
Rate = 12.3%



https://www.census.gov/data/tables/2018/demo/income-poverty/p60-263.html

Percent of those in poverty in each age group
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What do you notice? What do you wonder?
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Inequities in incarceration rates

• Inequity awareness
• Statistical graphs (Constructing and Interpreting)
• Percentages in a context



Incarceration Rates in the U.S.

1.  About 13% of the U.S. population is black. Approximately what 
percent of those incarcerated in the U.S. are black?
(a) 10     (b) 15     (c) 25 (d) 35     (e) 40

2. Approximately what percent of the U.S. black population is 
incarcerated?
(a) 2     (b) 7     (c) 12 (d) 17     (e) 33

3.  The incarceration rate for blacks is ____ times higher than 
whites.
(a) 2     (b) 3     (c) 5 (d) 7     (e) 10

4.  38% of U.S. citizens are people of color (non white). 
Approximately what percent of juveniles serving life without parole 
are people of color?
(a) 15     (b) 40     (c) 50 (d) 70     (e) 80 www.prisonpolicy.org

What is 
your 

Equity IQ?



www.prisonpolicy.org



www.prisonpolicy.org

In 2000, there were approximately 265,000,000 total people in the U.S., and 

2,185,000 of them were in prison.  Based on the graphs:

Estimate how many people of each race there were in the U.S. in 2000. 

Estimate how many people of each race there were in prison in 2000.

For each race, determine what percent of their total population is currently 

incarcerated.

Based on this graph, which racial group 

makes up the largest percent of the total 

U.S. population?  Approximately what 

percent is this?

Which racial group makes up the largest 

percentage of people currently 

incarcerated?



www.prisonpolicy.org

For each race, determine 

what percent of their total 

population is currently 

incarcerated.

Total Population Incarcerated % Incarcerated

White 169,600,000 852,150 0.5%

Black 37,100,000 874,000 2.4%

Latino 42,400,000 415,150 0.9%

Native 2,385,000 21,850 0.9%

Total 265,000,000 2,185,000



Economic Inequities

• Awareness: Inequities in wealth
• Statistical graphs (Constructing and Interpreting)
• Expected value



Whites make up about 77% of the U.S. population.  What percent 

of all wealth in the U.S. is controlled by whites?

Approximately, what will be the average tax cut in 2018 for a 

single person earning less than $75,000?

Approximately, what will be the average tax cut in 2018 for a 

household earning more than $450,000?

What do you notice?

http://www.wid.world/#Database:

Bottom 90%

What do you wonder?



The accelerating decline in wealth over the past 30 years has left many Black and 

Latino families unable to reach the middle class. Between 1983 and 2013, the wealth 

of median Black and Latino households decreased by 75% (from $6,800 to $1,700) 

and 50% (from $4,000 to $2,000), respectively, while median White household 

wealth rose by 14% (from $102,200 to $116,800). 

https://prosperitynow.org/resources/road-zero-wealth

Draw a graph that displays the information above.



The accelerating decline in wealth over the past 30 years has left many Black and 

Latino families unable to reach the middle class. Between 1983 and 2013, the wealth 

of median Black and Latino households decreased by 75% (from $6,800 to $1,700) 

and 50% (from $4,000 to $2,000), respectively, while median White household 

wealth rose by 14% (from $102,200 to $116,800). 

https://prosperitynow.org/resources/road-zero-wealth



https://talkpoverty.org/2014/09/16/poverty-income-data/



Are all single taxpayers treated equitably in the 2018 tax relief law?



https://m3challenge.siam.org/resources/modeling-handbook

2017 Tax Bracket 2017 Income Range Your 2017 tax is ...
10% $0-$9,325 10% of your taxable income
15% $9,326-$37,950 $932.50 plus 15% of your income above $9,325
25% $37,951-$91,900 $5,226.25 plus 25% of your income above $37,950
28% $91,901-$191,650 $18,713.75 plus 28% of your income above $91,900
33% $191,651-$416,700 $46,643.75 plus 33% of your income above $191,650
35% $416,701-$418,400 $120,910.25 plus 35% of your income above $416,700

39.60% $418,401 and above $121,505.25 plus 39.6% of your income above $418,400 

2018 Tax Bracket 2018 Income Range Your 2018 tax is ...
10% $0-$9,525 10% of your taxable income
12% $9,525-$38,700 $952.50 + 12% of the amount over $9,525
22% $38,700-$82,500 $4,453.50 + 22% of the amount over $38,700
24% $82,500-$157,500 $14,089.50 + 24% of the amount over $82,500

32% $157,500-$200,000 $32,089.50 + 32% of the amount over $157,500

35% $200,000-$500,000 $45,689.50 + 35% of the amount over $200,000

37% Over $500,000 $150,689.50 + 37% of the amount over $500,000 

What would be the 2018 income tax savings for a single person with 
no dependents who has a gross income of $75,000, adjustments of 
$4,000, one exemption, $2,475 in itemized deductions, and no tax 
credits?



Compute the 2018 tax cut or tax savings for the individual with 
the gross income of $75,000.

2017 2018

Adjusted Gross Income $71,000 $71,000

Exemptions $4,050 $0

Deductions $6,350 $12,000

Taxable Income $60,600 $59,000

Marginal Tax Bracket 25% 22%

Tax Owed $10,888.75 $8,919.50

Savings $1,969.25



Effect of the new tax bracket on individual filers

Gross Income 2018 Tax Savings

$10,000 $0

$20,000 $174

$30,000 $504

$40,000 $804

$50,000 $1,269

$60,000 $1,639

$70,000 $1,939

$80,000 $2,239

$90,000 $2,539

$100,000 $2,729

$110,000 $3,060

$120,000 $3,460

$130,000 $3,860

$140,000 $4,260

$150,000 $4,660

$160,000 $5,060

$170,000 $5,420

$180,000 $5,020

$190,000 $4,620

$200,000 $4,220

$220,000 $4,078

$240,000 $3,678

Gross Income 2018 Tax Savings

$250,000 $3,478

$280,000 $2,878

$300,000 $2,478

$320,000 $2,078

$340,000 $1,678

$360,000 $1,278

$380,000 $878

$400,000 $478

$420,000 $78

$440,000 $451

$460,000 $1,371

$480,000 $2,291

$500,000 $3,211

$550,000 $4,751

$600,000 $6,051

$700,000 $8,651

$800,000 $11,251

$900,000 $13,851

$1,000,000 $16,451

$2,000,000 $42,451

$3,000,000 $68,450
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Not all single 
taxpayers are treated 
equitably; Some 
taxpayers benefit 
much more than 
others



Top 1%Bottom 99%

For the bottom 99% of single 
filers in the U.S., the sweet spot 
appears to be an annual income 
of about $170,000.



The salary for most 
members of the U.S. 
House of 
Representatives and 
most U.S. senators is 
$174,000 per year.  Each 
single in the group will 
receive a tax cut of at 
least $5,260 in 2018.

https://en.wikipedia.org/wiki/Lindsey_Graham



Tax credit doubles to $2,000 per child for most tax payers.



https://www.npr.org/2017/12/19/571754894/charts-see-how-much-of-gop-tax-cuts-will-go-to-the-middle-class
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Gross Household 
Income Range

Midpoint of Income 
Class

Average Tax Cut in 
2018

Percent of the 
Households in the 

Income Range

$0-$10,000 $5,000 $10 6%

$10,001-$20,000 $15,000 $50 11%

$20,001-$30,000 $25,000 $180 11%

$30,001-$40,000 $35,000 $360 9%

$40,001-$50,000 $45,000 $570 8%

$50,001-$75,000 $62,500 $870 18%

$75,001-$100,000 $87,500 $1,310 17%

$100,001-$200,000 $150,000 $2,260 14%

$200,001-$450,000 $325,000 $7,100 5%

$450,001+ $1,200,000 $41,800 1%

Average (expected) Tax Cut = $1,573



Inequities – Sexuality/LGBT

• Awareness: Where do we find inequities in the LGBT 
community?

• Statistical graphs (Constructing and Interpreting)
• Percent increase/decrease
• Hypothesis testing



https://news.gallup.com/poll/234863/estimate-lgbt-population-rises.aspx



https://williamsinstitute.law.ucla.edu/visualization/lgbt-stats/?topic=LGBT#economic

LGBT Inequities

In 2016, the Williams Institute 
found that 0.6% of U.S. adults 
identify as transgender.



https://williamsinstitute.law.ucla.edu/visualization/lgbt-stats/?topic=LGBT#economic

LGBT Inequities

LGBT citizens are _______% more 
likely to be unemployed than non 

LGBT citizens



https://williamsinstitute.law.ucla.edu/visualization/lgbt-stats/?topic=LGBT#economic

LGBT Inequities

In a random sample of 980 LGBT 
citizens, 15% were uninsured.  In a 
random sample of 800 non LGBT 

citizens, 12% were uninsured.  Test 
the claim that LGBT citizens are 

more likely to be uninsured.



Gender Pay Gap

• Awareness: Is the gender pay gap really a thing?
• Ratios
• Times series graphs (Constructing and Interpreting)
• Regression (Making predictions from trend lines.)
• Other statistical graphs



The Gender Pay Gap in the U.S.

What is the ratio of women’s median earnings to men’s 
median earnings in the U.S.? ________
(a) .70:1     (b) .75:1     (c) .80:1 (d) .90:1     (e) .95:1 

For every dollar a white man earns, an Hispanic woman 
will earn _______ cents.
(a) 43     (b) 53     (c) 63 (d) 73     (e) 83

What is 
your 

Equity IQ?



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



https://www.payscale.com/data/gender-pay-gap



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



https://www.aauw.org/research/the-simple-truth-about-the-gender-pay-gap/



GENDER PAY GAP BY EDUCATION LEVEL

https://www.payscale.com/data/gender-pay-gap



https://www.payscale.com/data/gender-pay-gap



THE OPPORTUNITY GAP WIDENS AS WOMEN
PROGRESS THROUGH THEIR CAREER

JOB LEVEL- INDIVIDUAL CONTRIBUTORS

https://www.payscale.com/data/gender-pay-gap



THE OPPORTUNITY GAP WIDENS AS WOMEN
PROGRESS THROUGH THEIR CAREER

JOB LEVEL - MANAGER/SUPERVISOR

https://www.payscale.com/data/gender-pay-gap



THE OPPORTUNITY GAP WIDENS AS WOMEN
PROGRESS THROUGH THEIR CAREER

JOB LEVEL - DIRECTOR

https://www.payscale.com/data/gender-pay-gap



THE OPPORTUNITY GAP WIDENS AS WOMEN
PROGRESS THROUGH THEIR CAREER

JOB LEVEL - EXECUTIVE

https://www.payscale.com/data/gender-pay-gap



Racial Inequities – Traffic Stops

• Awareness: Racial inequities
• Statistical graphs (Constructing and Interpreting)
• Conditional proportions, percentages, probabilities



http://lapdonline.org/professional_standards_bureau/pdf_view/40532

The LAPD publishes their field statistics online.

This report summarizes all traffic stops in the City of Los 
Angeles over the first six months of 2008.



Students compare and contrast the way drivers of different races 
were treated by police officers during traffic stops.  Here is a 
subset of the data from the LAPD traffic stop summary.

White Black Hispanic Asian
Amer. 
Ind.

Other Total

NUMBER OF DRIVERS 
STOPPED 102873 52456 120120 24489 608 4094 304640

DRIVER ASKED TO EXIT 5766 10441 25777 1134 35 347 43500
PAT DOWN/FRISK 
CONDUCTED 3595 8260 16461 650 14 216 29196

SEARCH WAS CONDUCTED 4310 8263 20323 775 20 249 33940
SOMETHING WAS 
DISCOVERED/SEIZED IN 
THE SEARCH

1956 2709 10384 313 12 108 15482

ACTION TAKEN: WARNING 23026 11567 22678 6201 142 823 64437

ACTION TAKEN: ARREST 4092 3510 9696 854 18 281 18451





https://openpolicing.stanford.edu/findings/

Officers generally stop black 
drivers at higher rates than white 
drivers, and stop Hispanic drivers 
at similar or lower rates than 
whites.

Traffic Stops in the U.S. 

Data from 21 state patrol 
agencies and 29 municipal police 
departments, comprising nearly 
100 million traffic stops.



https://openpolicing.stanford.edu/findings/

After the Stop 

ArrestsSearches

What do you notice? What do you wonder?



Climate Change

• Awareness: What is the connection between climate change 
and social inequity?

• Times series graphs (Constructing and Interpreting)
• Hypothesis testing



https://www.climatecentral.org/news/us-cities-most-vulnerable-major-coastal-flooding-sea-level-rise-21748

City

Pop. at 

Risk 

(1000s)

% 

Black

% 

Hispanic

1 New York 426 24% 27%

2 Hialeah, FL 204 3% 94%

3 Miami 154 19% 68%

4 Fort Lauderdale, FL 127 32% 16%

5 Pembroke Pines, FL 120 20% 41%

6 Coral Springs, FL 119 22% 25%

7 Miramar, FL 100 46% 35%

8 St. Petersburg, FL 91 24% 8%

9 Davie, FL 90 10% 34%

10 Miami Beach, FL 87 4% 53%

11 Charleston, SC 83 23% 3%

12 Pompano Beach, FL 80 32% 19%

13 Sunrise, FL 79 34% 27%

14 Hollywood, FL 76 17% 32%

15 Miami Gardens, FL 72 73% 22%

16 Norfolk, VA 66 42% 7%

17 Lauderhill, FL 66 78% 7%

18 Cape Coral, FL 66 4% 20%

19 Boston 62 25% 16%

20 Tamarac, FL 60 28% 27%

21 Virginia Beach, FL 58 19% 7%

22 Tampa, FL 57 25% 23%

23 Fountainebleau, FL 56 2% 91%

24 Margate, FL 53 27% 24%

25 Kendale Lakes, FL 51 2% 89%



https://climate.nasa.gov/

ftp://aftp.cmdl.noaa.gov/products/
trends/co2/co2_mm_mlo.txt

Climate Change: CO2 Emissions

http://www.gcrio.org/NationalAssess
ment/overpdf/overview.html



https://climate.nasa.gov/

ftp://aftp.cmdl.noaa.gov/products/trends/co2/co2_mm_mlo.txt

Climate Change

Misleading Graph?



https://climate.nasa.gov/

Climate Change: Global Temperature

http://www.gcrio.org/NationalAssess
ment/overpdf/overview.html



https://climate.nasa.gov/

Climate Change



Immigration



https://apps.npr.org/dailygraphics/graphics/overstays-vs-border-crossers-fy-
20190109/child.html?mode=childlink&utm_source=nprnews&utm_medium=app&utm_campaign=storyredirect



https://www.themarshallproject.org/2018/03/30/the-myth-of-the-criminal-immigrant



https://www.cato.org/publications/immigration-research-policy-brief/criminal-immigrants-texas-illegal-immigrant#full



https://www.cato.org/publications/immigration-research-policy-brief/criminal-immigrants-texas-illegal-immigrant#full



Why integrate social justice examples in the classroom?

• Creates an awareness of inequities that exist in the U.S.

• Allows students to determine the validity of statements 
made in the media

• Makes the mathematics or statistics relevant



Thank You!

jimham@amatyc.org

Jim Ham

45th Annual Conference
November 14-17, 2019

Milwaukee, WI

http://bit.ly/SocialJusticeDataJH


