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Teaching People to
Think with Data



The United Nation's goals for a better
world by 2030 seem unlikely to be
reached.

Can data and computation be

to help us close the research
and implementation gap on the
biggest challenges of our generation?
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A set of Algorithmic
Methods and
Engineering Practices
that need a channel for
development and
adoption within
empirical research.

o
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The requisite Data
Literacy to allow
industry and society to
harness the value of
data to aid in solutions
to a wide variety of
challenges.



What We Want to Achieve

DATA DRIVEN SCIENCE

| CROSS-DISCIPLINARY RESEARCH i
o+ TEACHING RESOURCES

DATA SCIENCE FOR
SOCIAL GOOD

ENCOURAGE
ISR® DIVERSITY







Challenge Reasoning About
the Unseen

Human Cell Atlas

How Many Cell Types Have We Not Seen Yet?

A cell type distributions across mouse organs B cell type distributions across
developmental stages
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Challenge Establishing Causal Relationships

Fraction obese

Observational Data Alone Do Not Answer
“What If?" Questions

"Do I walk too little because I am obese,
or am I obese because I walk too little?”
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Challenge Ensuring Replicability of Results

Amgen could replicate only 6 of 53 studies
considered landmarks in basic cancer science.

Pervasive; e.g. see Kaplan’'s report from FDA

Huge national and international concerns

National Academy of Sciences

Leading publications (Science, Nature,...)
Leading professional societies
President’s Council of Advisers on S&T

Societal Concern: Public Confidence in Science?




Challenge Visualizing Data Effectively

Datasets are Large, Unruly, & Difficult to Visualize.

Looking at data requires choosing one of many possible
representations; this is not neutral or easy:

What cell types do we

see in a tumor sample?

Visualization of single-cell
MRNA-seq




Distinguishing Information
from Structural Bias

Challenge

Let us not reify our prejudices

Two Petty Theft Arrests
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LIKE R TREE =~
€UCGNICS DRAWS ITS MATERIALS FROM MANY SOURCES AND ORGANIZES
ThEM INTO AR hARMONIOUS ENTITY.
Borden was rated high risk for future crime after she and a friend
took a kid's bike and scooter that were sitting outside. She did not

rofen, Why White Supremacists Are Chugging
Do recidivism prediction Milk (and Why Geneticists Are Alarmed)
instruments produce Amy Harmon, Ehe New Vork Times

discriminatory biases? October 17, 2018




Social Impact.
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THE GLOBAL GOALS

For Sustainable Development

GENDER
EQUALITY

QUALITY
EDUCATION

GOOD HEALTH
AND WELL-BEING

SUSTAINABLE CITIES

INDUSTRY. INNOVATION
AND COMMUNITIES

1 REDUCED 1
AND INFRASTRUCTURE INEQUALITIES

PEACE, JUSTICE PARTNERSHIPS
AND STRONG FOR THE GOALS

INSTITUTIONS
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CLEAN WATER
AND SANITATION

1 RESPONSIBLE
CONSUMPTION

AND PRODUCTION

THE GLOBAL GOALS

For Sustainable Development



Bringing Social Impact into the
Data Science Classroom

Courses need to last longer than a single
semester in order to cover the full process

Engagmg with out lout5|de organlsatlons that

~represent the somal_challenges. //\
A~

~_-Systems Analy5|s Experimental Design, Data
- Collection, Causal Interpretation, Evaluation,
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Become a member.

Sign up to our Newsletter.

with us.

https://www.ai4good.org
info@aidgood.org




