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What’s today for?
● Introductions
● Case study: Bay Area Air Quality Management District

○ What’s in the Public Data Center?
○ “Making” data
○ Representation

● Human Contexts and Ethics (HCE)
○ Toolkit
○ Lifecycle (time permitting)



Introductions

Cathryn Carson





https://www.baaqmd.gov/public-data-center 

https://www.baaqmd.gov/public-data-center


Starting questions
https://www.baaqmd.gov/public-data-center 

1. What data can I find here?
2. What questions would be interesting to explore with this data?
3. What contextual information would be helpful for me to understand 

why it’s there?

Anything else to add? Observations? Questions? For discussion?

Please compare notes at your table:
Work in a Google doc or slide deck for your table, put it on the screen
Put your names and intended majors at the top

https://www.baaqmd.gov/public-data-center






check out https://www.baaqmd.gov/about-the-air-district/history-of-air-district 

https://www.baaqmd.gov/about-the-air-district/history-of-air-district










● Overall air quality measurements
○ Time series of air quality indices and “criteria pollutants”
○ At particular, specifically selected locations

● Information about refinery flares
○ Time series for particular pollutants at individual refineries
○ Time series of estimated emissions/pounds per day
○ Causal Analysis Reports for incidents

● Complaint data
● And more

What’s in the data?



What’s not in the data?



● What’s “the phenomenon” in the world?
● What work goes into making the data?
● Why is it getting made?
● Who gets to define it?
● Who participates? How?
● Why ask these particular questions? Who 

cares?

Making data, not just collecting …

Making data at the Air District



Data takes work. It does work.

Data is made. By people. To do work in the world. In 
contexts that shape what they do.

Data travels with hidden effects of how it was made - 
the work that went into making it - the choices that 
were made about how to have it represent the world.



Making data begins with an act of seeing and recording -- 
seeing and recording something that was previously, hidden, 
nameless, even unseen.

Arbitrary observations are not data. A dataset is not just an 
arbitrary jumble.

Data, as data, must have meaning as standing for a 
phenomenon in the world.

Data represents the world



When people make data, they make choices about
● What phenomena to know about
● What data to try to capture it with
● What aspects to feature
● By what means, with what instruments
● How to present the data to make it actionable

Representation is selective

Selection is often better thought of as perspective than as bias.



Selection, abstraction,
mediation, and 
perspective are in the 
very nature of
representation.

Representation -- feature or bug?

Think of a map …



Representation, legitimacy, and authority go together



= The way in which one thing is made to “stand for” something else.

Who is represented in data? Whose experience is represented?

Representation is two-sided. It deals with both knowledge and power 
(authority, legitimacy, “what counts”).

Data is a technology of representation. It creates representations of 
social and natural phenomena and of people. These representations do 
work in the world. They take on lives of their own.

Representation



How do we know what to count? What “counts”?

For the Air District:
● What count as pollutants to measure?
● What’s not included? What “doesn’t count”?
● What counts as a site to be monitored?
● What counts as a flare?



Transition

What subjects would you need to study 
in order to think through 

- How to use the Air District’s data?
- How to serve the goal of reducing harm from 

pollution?



Why HCE?

Data science is deeply social

Power and ethical action are at stake

Responsible data science involves more than technical training





    HCE Toolkit

     Power
     Sociotechnical Systems

     Narratives
     Identity/Positionality

     Agency
     Classification
     Co-production
     Expertise
     Institutions

     Labor
     Materiality
     Performativity
     Representation
     Sociotechnical Imaginaries

The Human Contexts and Ethics Toolkit
A set of concepts and methods from social science and humanities selected to build your understanding of 
the datafied world, helping you identify where human power structures and choices get built into technical 
work, and empowering you to discover how, when, and where you can responsibly and effectively intervene.

Learn more about the toolkit on our website

https://data.berkeley.edu/hce-toolkit


● What’s “the phenomenon” in the world?
● What work goes into making the data?
● Why is it getting made?
● Who gets to define it?
● Who participates? How?
● Why ask these particular questions? Who 

cares?

Making data, not just collecting …

Making data at the Air District

Power

Identity / 
Positionality

RepresentationNarratives



Check out our recently published article in the Journal of Statistics and 
Data Science Education - "Data Science Ethos Lifecycle: Interplay of 
ethical thinking and data science practice"

https://www.tandfonline.com/doi/full/10.1080/26939169.2022.2089411
https://www.tandfonline.com/doi/full/10.1080/26939169.2022.2089411


Thank you!

Cathryn Carson
UC Berkeley

8/4/22



Additional slides



What is the HCE Program?
Dedicated courses

● Data 4AC: Data and Justice
● Data C104: Human Contexts 

and Ethics of Data

Integrated course materials

● Data 100 modules 

General curricular materials

● HCE Toolkit
● Data Science Ethos Lifecycle

DSUS Program Support

Research and more

● Community-based partnerships 
(coming soon!)



Dedicated HCE courses

Data 4AC: Data and Justice
Data 104: Human Contexts and Ethics



Data 4AC: Data and Justice
Fulfills Berkeley’s American Cultures 
requirement

How can data be involved in pursuit of social 
justice? 

How has the meaning and practice of justice 
changed over time and in interaction with 
data?

What kinds of stories can you tell with data? 
Whose stories are they? 

For more, see data4ac.org  

W.E.B. Du Bois -  Data 
visualization from the 1900 Paris 
Exposition Universelle

http://www.data4ac.org


Data 4AC: Data and Justice
Soft immersion in Jupyter notebooks through 
a series of modules

1. Japanese-American Detainment during 
World War II

2. Prisons and Jails
3. Algorithmic Fairness in Recidivism 

Algorithms
4. Data has Boundaries (spatial data and 

environmental justice)
5. Health Risk Scores

For more, see data4ac.org  

http://www.data4ac.org


Data 4AC: Data and Justice
Capstone project: Narratives of 
Justice

Group multimedia project 
combining stories, data, and 
visualizations

Peer learning

Community engagement

For more, see data4ac.org  

http://www.data4ac.org


Data C104: Human Contexts and Ethics of Data

Fulfills HCE requirement for the DS 
major and minor

Offered every semester since Sp 2018

Enrolls nearly 1,000 students per year

First lecture of Fall 2019 semester of Data C104

For more, see data104.org 

http://www.data104.org


Data C104: Human Contexts and Ethics of Data

Learning Activities

Weekly readings and writing 
reflections

Capstone research project: “HCE 
vignette” 

● Practicing public-facing use of 
expertise (op-ed, policy paper, 
memo)

● Multiple drafting stages First lecture of Fall 2019 semester of Data C104

For more, see data104.org 

http://www.data104.org


Peeling back the layers of the “datafied world”

Unit 1: Our datafied world
Unit 2: Responsible data
Unit 3: When data is personal
Unit 4: Collective life
Unit 5: Data and democracy
Unit 6: Capitalism, industry, and labor
Unit 7: Foundations of data science     
            practice



Who is the HCE Program?
Student Team (Spring 2022)

Anna 
Gueorguieva 
(2023)
Team Lead

Sammy Raucher 
(2023)
Team Lead

Carlos Ortiz 
(2022) Aryana Far 

(2023)

Selina Liu (2023)

Anika Cruz (2021)
Not pictured: Louie Ortiz (2022) and Anu Thirunarayanan (2023)



We’d love to hear from you!
See our website at data.berkeley.edu/hce for more 
information and to access our curricular materials

Contact us at:
hce@berkeley.edu
Cathryn Carson - clcarson@berkeley.edu 
Ari Edmundson - aedmundson@berkeley.edu

http://www.data.berkeley.edu/hce
mailto:hce@berkeley.edu
mailto:clcarson@berkeley.edu
mailto:aedmundson@berkeley.edu



