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QUANTCRIT

Critical race theory (CRT) in education centers, examines, and 
seeks to transform the relationship that undergirds race, racism, 
and power. CRT scholars have applied a critical race framework 
to advance research methodologies, namely qualitative 
interventions. Informed by this work, and 15  years later, this 
article reconsiders the possibilities of CRT applications to 
quantitative methodologies through QuantCrit…We argue that 
quantitative approaches cannot be adopted for racial justice aims 
without an ontological reckoning that considers historical, social, 
political, and economic power relations. Only then can 
quantitative approaches be re-imagined and rectified.

race ethnicity and education

Volume 21, Number 2, March 2018

Special Issue: QuantCrit: Rectifying Quantitative 
Methods Through Critical Race Theory

Guest Editors: Nichole M. Garcia, Nancy 
López and Verónica N. Vélez



WHAT IS THIS TALK ABOUT
^ACTUALLY



Now with 

FIVE SOCIETIES!!!

Mathematics majors need “a command of 
data analysis and statistical inference at a 
level equivalent to that attained in an 
applied data analysis course.”



DOES THE MATH MAJOR* REQUIRE AN 
APPLIED DATA ANALYSIS COURSE?

Universities with largest enrollments:

1. Central Florida
2. Texas A&M
3. Ohio State
4. Florida International
5. Florida
6. Georgia State
7. Arizona State
8. Illinois
9. Minnesota
10.Texas – Austin

“Top” liberal arts colleges ! ! !

1. Williams
2. Amherst
3. Swarthmore
4. Pomona
5. Wellesley
6. Bowdoin
7. US Naval Academy
8. Claremont McKenna
9. Carleton
10.Middlebury
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WHAT IS THIS TALK ABOUT
^ACTUALLY

inspiring you to 
incorporate data skills 

into undergraduate mathematics education 
in ways that involve social justice concepts*

*This is not by any stretch social justice activism, though arguably it contributes to supporting conditions



(II) TEACHING ABOUT/FOR JUSTICE



This course will help you understand the world 
through a mathematical lens and will develop 
your powers of argumentation and critical 
thinking. We will explore and utilize diverse areas 
of discrete mathematics including logic, set 
theory, functions and relations, combinatorics, 
probability, networks, and more. We also will 
discuss methods and styles of mathematical 
proofs in order to prepare you for more 
advanced math courses . F ina l ly, wh i le 
mathematical knowledge is often perceived as 
being “pure,” we will highlight some ways in 
which it is socially constructed and hence subject 
to human limitations and biases.

Discrete 
Mathematics 

M a t h  2 0 0 

P r o f .  C h a d  T o p a z

WHY TAKE THIS COURSE?



Discrete 
Mathematics 

M a t h  2 0 0 

P r o f .  C h a d  T o p a z

PROOFS

“Johnstone insisted that my duality theorem is 
‘folklore,’ whilst admitting at the same time that no 
statement let alone any proof of it appears in the 
literature preceding my preprint, on the sole grounds 
that “all the elements in the proof were known long 
before you wrote them down”… and on the 
pretention that any expert in the subject could have 
put them together to prove the theorem.”

""""



Discrete 
Mathematics 

M a t h  2 0 0 

P r o f .  C h a d  T o p a z

PROOFS



Diversity in proof appraisal 
M Inglis, A Aberdein - Mathematical cultures, 2016 - Springer 
We investigated whether mathematicians typically agree about the qualities of 
mathematical proofs. Between-mathematician consensus in proof appraisals is 
an implicit assumption of … 
Save   Cite   Cited by 26   Related articles   All 11 versions
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Cluster 1 Cluster 2 Cluster 3

Discrete 
Mathematics 

M a t h  2 0 0 

P r o f .  C h a d  T o p a z

PROOFS

https://link.springer.com/chapter/10.1007/978-3-319-28582-5_10
https://link.springer.com/chapter/10.1007/978-3-319-28582-5_10
https://link.springer.com/chapter/10.1007/978-3-319-28582-5_10


t

1. The authors create social networks in which 
nodes are Twitter users. What two 
approaches do they use for assigning edges?

2. What are some measure of network 
structure that the authors use to quantify 
and study the networks?

3. What is the authors' goal in using those 
measures? What are they trying to identify?

4. What is the #AllMenCan network?

5. How is the #CrimingWhileWhite network 
different (structurally) from the #AllMenCan 
network?

Discrete 
Mathematics 

M a t h  2 0 0 

P r o f .  C h a d  T o p a z

NETWORKS



Just as you can strive to understand the world 
through the lenses of art, economics, history, 
sociology, and more, you can similarly strive to 
understand it through the lens of mathematics. 
Mathematical modeling refers to translating real 
(or imagined!) phenomena into a mathematical 
object, using mathematics to study that object, 
and in turn, discovering things about the real (or 
imagined!) world.

Mathematical 
Modeling 

M a t h  4 3 3 

P r o f .  C h a d  T o p a z

WHY TAKE THIS COURSE



Goals

• Art through a data-driven modeling lens

• Artists with marginalized identities

• Celebrate, not co-opt

• Consider artistic process at granular level

Process/Deliverables

• Select artist(s) and artwork(s)

• Take data (image acquisition, processing)

• Generate art (algorithms)

• Artists’ statement (writing)

Mathematical 
Modeling 

M a t h  4 3 3 

P r o f .  C h a d  T o p a z

COMPUTATIONAL MODELS 
OF ABSTRACT ART



Jaime Domínguez, Mex KALÓS #5 (2020)

Cameron Edgar, Joshua Hewson, Edwin Mejia, Peter Zhao (2021)

Mathematical 
Modeling 

M a t h  4 3 3 

P r o f .  C h a d  T o p a z

COMPUTATIONAL MODELS 
OF ABSTRACT ART



Mandy El-Sayegh, Net-Grid (2021)

Saisha Goboodun, Porter Johnson, Aayushi Pramanik (2021)

Mathematical 
Modeling 

M a t h  4 3 3 

P r o f .  C h a d  T o p a z

COMPUTATIONAL MODELS 
OF ABSTRACT ART



PLOS ONE
# OPEN ACCESS     $PEER-REVIEWED 

RESEARCH ARTICLE 

Affirmative action, critical mass, and a predictive 
model of undergraduate student body demographics 
Daniel P. Maes, Julia Tucher, Chad M. Topaz 

Published: May 12, 2021 · https://doi.org/10.1371/journal.pone.0250266

Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SENIOR HONORS THESIS



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SENIOR HONORS THESIS
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Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SENIOR HONORS THESIS

Validation Prediction

RESULTS FOR UC BERKELEY



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SUMMER EXPERIENCE

PLOS ONE
# OPEN ACCESS     $PEER-REVIEWED 

RESEARCH ARTICLE 

New York City jails: COVID discharge policy, data 
transparency, and reform 
Eli Miller, Bryan D. Martin, Chad M. Topaz 

Published: January 19, 2022 · https://doi.org/10.1371/journal.pone.0262255



De Blasio said he has been 
working closely with NYPD 
Commissioner Dermot Shea, the 
Mayor’s Office of Criminal Justice, 
the Department of Correction and 
district attorneys to come up with 
a list of people who are at high 
risk of contracting coronavirus and 
are at low risk of reoffending.

MARCH 23 – 29, 2020
Undergraduate 

Research 

W i l l i a m s  C o l l e g e

SUMMER EXPERIENCE



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SUMMER EXPERIENCE

RESULTS

“There was a dramatic and unprecedented 
reduction in the New York City jail population… 
In concordance with de Blasio’s stated policy, we 
find that being discharged during the focus week is 
associated with a lower probability of readmission 
as compared to being discharged during the same 
calendar week in previous years.”



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

SUMMER EXPERIENCE

NOT-OUR-RESULTS

153,234
197,037

BLACK
UNKNOWN
ASIAN



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

INDEPENDENT STUDY / RA-SHIP

Article |	Open Access | Published: 29 June 2022


Race- and gender-based under-
representation of creative contributors: art, 
fashion, film, and music 

Chad M. Topaz, Jude Higdon, Avriel Epps-Darling, Ethan Siau, Harper Kerkhoff, 
Shivani Mendiratta & Eric Young


Nature Humanities and Social Sciences Communications 9, Article number 221 (2022)
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INDEPENDENT STUDY / RA-SHIP



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

INDEPENDENT STUDY / RA-SHIP

Data ethics

“The American Statistical Association (ASA) provides ethical 
guidelines for statistical practice (American Statistical Association, 
Committee on Professional Ethics, 2018), addressing over 50 issues 
related to professional accountability, data and methodological 
integrity, public transparency, responsibility to research subjects, 
and more. We have considered all guidelines in detail, and we now 
mention a few that play a special role in our study.”



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

RESEARCH SEMINAR

Multiracial Identity in 
Educational Data 

Isabel Albores, Annie Gustafson, 
Mila Nazarali, Emma Neil, Lilliana Wells 

Spring, 2022 

1 Introduction 
Between 2010 and 2020, the U.S. multiracial 
population – individuals with more than one racial 
identity – grew from 9 million to 33.8 million (US 
Census, 2020). Multiracial children and adolescents 
compose an increasingly significant portion of the 
student population (McCubbin, 2013), yet their 
educational out comes remain understudied 
(Charmaraman et al., 2014).  The study of multiracial 
students poses complex ethical issues, not least 
because researchers remain undecided about the best 
way to identify multiracial populations. Most racial 
identification data is collected through surveys, but 
the way survey respondents are asked about their 
racial identity and ethnicity has a significant impact 
on their responses (Patten, 2015; Parker et al., 2015).



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

RESEARCH SEMINAR

HIGH SCHOOL 
LONGITUDINAL STUDY ‘09

Original: 
1,941 (9%) 
Multiracial

Adjusted: 
5,316 (25%)
Multiracial



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

RESEARCH SEMINAR

Legacy Admissions and 
Racial Diversity 

Emily Axelrod, Rijul Jain, 
Lily Napach, Alessa Somer 

Spring, 2022 

1 Introduction 
We investigate the impact of legacy admissions—the 
practice at many highly selective colleges and 
universities of preferring to admit students who are 
related to alumni—on campus racial diversity. Legacy 
students have a 45% admissions advantage over non-
legacy students at the most selective US universities. 
Recent lawsuits against Harvard have made 
previously inaccessible admissions data available, 
revealing the racial composition of legacy admits as 
43% white and less than 16% African American, 
Asian American, and Hispanic. We use data from the 
Common Data Set for over 40 highly selective 
colleges and universities from 2016-20 to analyze the 
relation of stated admissions criteria to racial 
demographics on campus.



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

RESEARCH SEMINAR

Very Important Important Considered Not Considered
Rigor of secondary school record X
Class rank X
Academic GPA X
Standardized test scores X
Application essay X
Recommendation(s) X
Interview X
Extracurricular activities X
Talent/ability X
Character/personal qualities X
First generation X
Alumni/ae relation X
Geographical residence X
State residency X
Religious affiliation/commitment X
Racial/ethnic status X
Volunteer work X
Work experience X
Level of applicant interest X

C7. Relative importance of each of the following academic and nonacademic factors in your first-time, first-year, 
degree-seeking (freshmen) admission decisions.



Undergraduate 
Research 

W i l l i a m s  C o l l e g e

RESEARCH SEMINAR

MODEL PREDICTIONS

Observed

Predicted for no-legacy



(III) BUILDING YOUR SKILLS* 
 

*IF NECESSARY



SOME STARTING POINTS



SOME STARTING POINTS



SOME STARTING POINTS

Your Campus



QSIDE INSTITUTE



– Journalist, educator, and civil rights pioneer Ida B. Wells

“The way to right wrongs is to turn the 
light of truth upon them.”



QSIDE

• 501(c)3 tax-exempt nonprofit

• Established in 2019

• Covered in The Atlantic, The Guardian, MIT 
Technology Review, Mother Jones, People, 
Smithsonian, Washington Post, Science…

• Research-to-Justice-to-Action projects

• Education and community building Data Science

Activism
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EDUCATION: DATATHONS



EDUCATION: CURRICULUM

Data4Justice Curriculum
Case Study
Chad M. Topaz, Andrew Lopez, Jude Higdon, Tyrone Bass  
Edited by Brittney Bailey

March 20, 2022
1 Acknowledgments
2 Introduction
3 Understand the data and the research study

◦ 3.1 Define the type of study
◦ 3.2 Understand how the museums in the study were chosen
◦ 3.3 Define our variables and observations
◦ 3.4 Download data using RStudio
◦ 3.5 Key concepts, commands, and techniques

4 Get data ready to analyze in RStudio
◦ 4.1 Describe the structure of the data
◦ 4.2 Describe the content of data
◦ 4.3 Prepare data for analysis

◦ 4.4 Key concepts, commands, and techniques
5 Explore, summarize, and visualize a single variable

◦ 5.1 Create tabular displays of categorical data and summaries of 
numerical data

◦ 5.2 Create plots to summarize and visualize categorical and numerical 
data

◦ 5.3 Key concepts, commands, and techniques
6 Infer from data for a single variable

◦ 6.1 Use statistics to make inferences about population parameters based 
on a random sample from that population

◦ 6.2 Create confidence intervals for categorical and numerical data
◦ 6.3 Key concepts, commands and techniques

7 Explore, summarize and visualize relationships between two variables
◦ 7.1 Create tabular displays of two variables
◦ 7.2 Create plots to visualize two variables
◦ 7.3 Key concepts, commands and techniques

Appendix A: American Community Survey Data
Appendix B: Global World Population

https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#acknowledgments
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#introduction
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#understand-the-data-and-the-research-study
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#define-the-type-of-study
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#understand-how-the-museums-in-the-study-were-chosen
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#define-our-variables-and-observations
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#download-data-using-rstudio
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#key-concepts-commands-and-techniques
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#get-data-ready-to-analyze-in-rstudio
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#describe-the-structure-of-the-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#describe-the-content-of-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#prepare-data-for-analysis
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#key-concepts-commands-and-techniques-1
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#explore-summarize-and-visualize-a-single-variable
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-tabular-displays-of-categorical-data-and-summaries-of-numerical-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-tabular-displays-of-categorical-data-and-summaries-of-numerical-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-plots-to-summarize-and-visualize-categorical-and-numerical-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-plots-to-summarize-and-visualize-categorical-and-numerical-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#key-concepts-commands-and-techniques-2
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#infer-from-data-for-a-single-variable
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#use-statistics-to-make-inferences-about-population-parameters-based-on-a-random-sample-from-that-population
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#use-statistics-to-make-inferences-about-population-parameters-based-on-a-random-sample-from-that-population
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-confidence-intervals-for-categorical-and-numerical-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#key-concepts-commands-and-techniques-3
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#explore-summarize-and-visualize-relationships-between-two-variables
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-tabular-displays-of-two-variables
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#create-plots-to-visualize-two-variables
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#key-concepts-commands-and-techniques-4
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#appendix-a-american-community-survey-data
https://htmlpreview.github.io/?https://github.com/qsideinstitute/Data4Justice-Curriculum/blob/main/Data4Justice-Curriculum-v4.html#appendix-b-global-world-population
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EDUCATION: SEMINARS (YOUTUBE!)



EDUCATION: D4J ACCELERATOR

Daniel Bullman

Peer Recovery Specialist, 
graduate student

Project: Continuity of care 
for justice impacted 
individuals

Kaniqua Outlaw

Community health worker, 
graduate student

Project: Criminal sentencing 
disparities in North Carolina

Ryan Rowe

Undergraduate student

Project: Social media’s impact 
on anti- qualified immunity 
legislation

Christopher Dunstan

Graduate student, dancer

Project: Crediting dance 
pioneers



A FEW OF OUR PARTNERS

USCRace and Equity Center 

Our mission is to 
ILLUMINATE, 
DISRUPT, and 
DISMANTLE racism 
in all its forms.



CONSORTIUM

• Bates College
• Bard College
• Clarkson University
• Colgate University
• Colorado State University
• University of Colorado – Boulder
• Duke University
• Hamilton College
• Lewis University
• Macalester College
• Michigan State University

• Northwestern University
• Rice University
• Seattle University
• Southwestern University
• Swarthmore College
• Texas Southern University
• University of the District of Columbia
• University of Utah
• Voorhees College
• Washington and Lee University
• Wofford College



GETTING INVOLVED
WWW.QSIDEINSTITUTE.ORG

• Sign up as an affiliate (announcements, newsletters, etc.)
• Have your department/school/institution join the consortium
• Use the Data4Justice case study (soon, “studies”)
• Participate in research labs
• Participate in data hackathon
• Attend Datathon4Justice
• Participate/support SQuARED Justice (student online conference)
• Watch recorded talks
• Reach out if you need something, have questions, etc.


