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Why?

We hope this material on Climate Justice will give student

» exposure to a user-friendly use of a programming language
perform a data analysis,

» insight into what it’s like to work as a STEM professional who
considers marginalized communities, and

» motivation to develop both more technical AND human skills




Using Data Science Tools to Advocate for Climate
Justice in 50min and More

Unit 1: A Dirty Decision

Does adding corn ethanol to fuel reduce Greenhouse Gas Emissions?
And when policy makers decide the answer, is there transparency? T 0 e S
Unit 2: Who Bears the Burden?
How are effects of climate change distributed across communities in California?

In particular, do communities with more children have more arsenic in their drinking water?

I’ve organized each unit into a self contained 50min class period, but with lots of links,
suggested readings and ways to get involved on campus.




1. "What is Climate Justice?”

My Process for Creating Units

| learned Environmental Studies # Environmental Science

and obtained readings & two comics from Ivan

VISUAL SOBRE COMO INVOLUCRARSE EN LA POLITICA DEL AGUA 2
° \"\ \ I 7 Y
\ % i L / AV 4
° \‘ " \ f . /1,. ® .,
'%E‘ D Pol @MI@Q 2
® o /o
A

1]
B sweT Aseriw Berve € .|| ol




My Process for Creating Units
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1. "What is Climate Justice?”
| learned Environmental Studies # Environmental Science
and obtained readings & two comics from lvan

2. "Where can | find a relevant dataset"?

=
-

Peter and Ryley from N\ Schatz Energy Research Center

Schatz Energy Research Center

Our commitments

Our vision

We envision a healthy planet with thriving, equitable, resilient communities
powered by clean energy.

Our purpose

~‘
Our team is committed to addressing climate chan gea nd i mpo ing human s b
and e ytmh alth through work that supports clean energy, climate- =
resilience, equity, and justice. Our work includes:



My Process for Creating Units

1. "What is Climate Justice?”

| learned Environmental Studies # Environmental Science

and obtained readings & two comics from lvan
2. "Where can | find a relevant dataset”?
Peter and Ryley from Schatz Energy Research Center
3. “What time do teachers have to teach this material?”

No time — so let's try a self-contained 50min class period
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My Process for Creating Units e
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1. "What is Climate Justice?”
| learned Environmental Studies # Environmental Science
and obtained readings & two comics from lvan

2. "Where can | find a relevant dataset”?

Peter and Ryley from Schatz Energy Research Center

3. "What time do teachers have to teach this material?”
No time — so let’s try a self-contained 50min class period

4. "What are 3-5 learning objectives for each unit?”

Two units, Procedural and Distributive Justice
5. Write code and text in Jupypter Notebook, make slide deck
6. Write Teaching Notes and create Canvas Modules




Standing on the Shoulders of Giants

INVESTIGATING STATISTICAL CONCEPTS, APPLICATIONS, AND METHODS, Fourth edition
Beth L Chance and Allan J Rossman

(Fall 2024)
e Table of Contents

e Data files/Applets/R Workspace/JMP

Journal
e Technology Hints
e Glossary
INVESTIGATING
STATISTICAL CONCEPTS, e Errata

APPLICATIONS, AND METHODS

e Instructors' Pages

To purchase (print or pdf)

e R version

e Minitab version

¢ R/Minitab combined
e JMP version

¢ R/JMP combined

This material was based upon work supported by the National Science Foundation under Grant No. 0321973.




WETOLITECH
Excellence in Teaching

Oregon Tech Adds Data Science Degree, Opening Up Pathway to the
“Best Job in America” MOdGl

August 29, 2019 / Press Release

Plan

Ensure command of the subject matter

Oregon Tech will launch the Data Science program at the Klamath Falls campus

Organize lesson appropriate to the subject matter

in fall 2020, answering the quickly growing need for analysts of “big data,” and Use learning objectives
the first undergraduate program of its kind at a public university in Oregon e

Connect to prior knowledge
Provide information
Use physical models, demonstrations, case studies, examples
Stimulate critical thinking
Present information to appeal to varied learner preferences
Visual — Verbal
Active — Reflective
Intuitive — Sensing
Global - Sequential
Inductive — Deductive
Manage time effectively

Engage
Act as a positive role model
Provide clear written and verbal communication
Use questioning effectively
Use the learning tools and environment effectively
Be enthusiastic!
About the subject matter - intellectual excitement
About your students - interpersonal rapport

Provide Opportunities Assess Learning
to Apply Knowledge

Frequently, with timely feedback

In class: Classroom assessment techniques,
quizzes, exams

In familiar contexts Out of class: homework, projects, papers
In new and unfamiliar contexts Using student self-assessment




Suggested Timeline for One Unit

During a 50min class

20 minutes for slides 1-14

Teacher leads class discussion

15 minutes to skim text and try
questions 1-9,
5 minutes for question 10

Teacher puts slide 15 on screen,
walks around the room while
students work individually or in
small groups in the Notebook
activity

8 minutes for slide 15

Teacher leads class discussion

2 minutes for slides 16-18

Teacher asks for questions,
shows final slides, noting that
they are in Canvas if students
want to follow up on any of the
recommended readings or
minors




Demo: 20min Slide Deck for
A Dirty Decision




Learning Objectives

After our discussion and activity today, you should be able to

» Define "climate justice” and briefly describe what it means for
computational research to be “reproducible”,

» Distinguish between "procedural” and "distributive” justice,

» Explain how research using data can be shared transparently via a
Jupyter Notebook, and

» Use visualizations to explore the relationships between variables
related to growing corn and the amount of carbon stored in the soil.




What does climate refer to in the term
“Climate Justice”?

“Climate change is a long-term change in the average
weather patterns that have come to define Earth’s local,
regional and global climates”
NASA, “What is Climate Change?”
https://science.nasa.gov/climate-change/what-is-climate-chang



What is justice?

And what does it take to
achieve it?

What words come to mind when
you hear the following phrases?

» Justice for Josiah
» Students for Justice in Palestine

» Cal Poly Homeless



Justice in a Court of Law

When a person is accused of a crime, we have a system for determining justice,
which consists of

» Law
explicitly rules stated & with clear precedence for the scope of their application
» Judge/Jury

unbiased person or group who decides if the rules have been broken
» Default assumption

in the absence of evidence, what should be assumed about guilt?

» Evidence

witnesses, expert testimony, physical

Did | miss any major components of our justice system?




Justice in a Court of Law

When a person is accused of a crime, we have a system for determining justice,
which consists of

» Law
explicitly rules stated & with clear precedence for the scope of their application
» Judge/Jury

unbiased person or group who decides if the rules have been broken
» Default assumption

in the absence of evidence, what should be assumed about guilt?

» Evidence

witnesses, expert testimony, physical

» Advocates

Lawyers for each side help ensemble, organize and present evidence as a
compelling narrative




A concise history of Climate Justice

The movement of Environmental Justice (EJ)

“emerged from activism of communities of color in the United States in the latter half of the twentieth
network of social movements fiercely critical of the disparities and depredations caused by the unchecke
neocolonial logic of fossil fuel-driven modern industrial development”

Discussions at EJ Summits led to the creation of two guiding documents:
17 EJ Principles (1991) and Principles of Working Together (2012)

The Climate Justice Summit in 2000 in The Hague, Netherlands expanded on the EJ principles:

1) Affirming the rights of all peoples, in particular those most adversely affected by climate change, to represen
speak for themselves

2) Affirming the sacredness of Mother Earth and the interdependence and unity of all species

3) Affirming the rights of all people, including women and low-income, rural and indigenous people to affordab
sustainable energy

4)  Affirming the rights of youth to participate as equal partners in the movement, and

5) Recognizing the ecological debt that rich countries and corporations owe to the rest of the world, incl
compensation, restoration and reparation for the loss of land livelihood and ecological damages

From Key Words in Environmental Studies, “Environmental Justic



Procedural vs. Distributive Justice

Climate Justice concepts are sometimes categorized as
either

distributive justice, which places the emphasis on who
bears the costs of both climate change and the actions taken
to address it

or

procedural justice, which emphasizes fair, transparent and
inclusive decision making

»”

Wikipedia, “Climate Justice
https://en.wikipedia.org/wiki/Climate justice

but keep in mind some EJ activists seek to reduce the use of
binary classifications...


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

Procedural or Distributive Justice?

» Deciding the penalties for violations of a carbon emissions agreement

» Creating a process to allocate funds for research projects related to climate
change between students in a School of Engineering and a School of Art

» Assessing whether music students and healthcare students have equal access
to sustainable transportation options, such as biking or car-pooling, to their
places of study.




A Dirty Decision:

Does adding ethanol made from corn to fuel reduce Greenhouse Gas Emissions
when compared with conventional fuel?

» What’s your initial guess?




A Dirty Decision:

Does adding ethanol made from corn to fuel reduce Greenhouse Gas Emissions
when compared with conventional fuel?

» What’s our default assumption as a society?
» Who has the burden of proof?

» Who makes the final decision?




Is the Decision-Making Process Fair & Transparent?

The Environmental Protection Agency (EPA) decides what counts as a
renewable energy for the purpose of federal subsidies.

When deciding the Greenhouse Gas Emissions of a type of energy, and
therefore whether it qualifies as renewable, it’s important to consider
the entire life cycle and not just at the moment the energy is used.

In 2023, the EPA’s Science Advisory Board found there was conflicting
evidence from carbon life cycle analyses about whether corn ethanol
was beneficial.



Reproducibility vs. Replicability

When evidence is based on computations, it is important that the results can be checked
by other researchers.

“...[R]eproducibility is obtaining consistent results using the same input
data; computational steps, methods, and code; and conditions of analysis...

Replicability is obtaining consistent results across studies aimed at
answering the same scientific question, each of which has obtained its own
data.”

National Academies of Sciences, Engineering, and Medicine. 2019. Reproducibility and Jon Claerbout, Geop

Replicability in Science. Washington, DC: The National Academies Press. Stanford Exploratiop
Abbreviated biog
Claerbout{sta

Note: the terms “reproducible” and “replicable” can have slightly different meanings
in different disciplines.



https://doi.org/10.17226/25303
https://doi.org/10.17226/25303
https://en.wikipedia.org/wiki/Jon_Claerbout
https://sepwww.stanford.edu/sep/prof/bio.html

Let’s do it!

Let’s analyze a dataset to see how the method of growing corn might be related
to the amount of carbon in soil.

To make our own analysis

reproducible, we’ll need to share our:

« dataset,

» code (instructions to computer or math formulas used), and
» results (table, graphs, words).

To see if our analysis replicates, another set of researchers should
» collect a new dataset,

» analyze the new dataset, and

» check to see if the results are the same as ours.




Jupyter Notebooks: A Tool for Reproducible Research

A computational “notebook” is a file that combines

$ mynotebook.ipynb

File Edit View Insert Runtime Tools Help Allchanges saved

+ Code + Text

CODE, | M
and RESULTS! C

Yes!!! If xis 10, then y = x + 2 means that y is 12.

Google’s Colab can be used to create and run a Jupyter Notebook

Note: the dataset is not a part of the notebook &

v Introduction
I have a variable named x that I'm going to add 2 too. I'll call the result of this operation y.
If x is equal to 10, then I'm expecting y will be 12. Let's check:

Fernando Perez and Brian Granger in 2018 discussing the
architecture of Project Jupyter, a collaborative computing
software, as its scope expands to work with data science

applications in over 40 programming languages.

DUt

professor at


https://cs.lbl.gov/news-media/news/2021/project-jupyter-a-computer-code-that-transformed-science/
https://cs.lbl.gov/news-media/news/2021/project-jupyter-a-computer-code-that-transformed-science/
https://statistics.berkeley.edu/people/fernando-perez
https://physics.calpoly.edu/bgranger

Demo & Activity

I’ll give a brief demo of how to use a Jupyter Notebook and then give the rest of
the class time to you to work through the 10 questions in this notebook:

Link to Notebook

* mynotebook.ipynb

File Edit View Insert Runtime Tools Help

1. Please click on above link, then go to “File” and “save in Drive” to save
and edit the notebook in your own Google Drive .

Ctrl+0

1dd 2 too. I

e 12. Let's

~¢) Print
= Total: 1

2. Follow the instructions in the
i notebook, double-clicking to edit text,
and pressing IE to execute code.

3. After answering each question, save your work again to your drive, which you can then open and
edit again later. You can “print” the notebook to PDF if you’d like a non-editable final version.


https://colab.research.google.com/drive/1xk55rzZ68ZwY37s1N-fzhBCSPFU1UgGU?usp=sharing

Uploading datasets to Colab

1. Have the datasets saved on your
local computer as .csv files. You can
download the datasets for today’s

™~ $ Whobearstheburden.ipynb
activity following the links in the -(' obearstheburden.ipyn

File Edit View Insert Runtime Tools Help Allch

notebook.
: Files
2. Click on the File Manager on the left &
sidebar of Colab T~

3. Click on Upload to session storage > B sample data

to open a file explorer: find the
location you stored the datasets in
on your computer and click open.

files, sep




Discussion after Notebook Activity

» What did you notice about the relationship between methods
of growing corn and changes in the amount of carbon in the
soil?

» What factors, if any, should the EPA take into account if they
continue to allow the addition of corn ethanol to receive a
subsidy for being a renewable energy?




Discussion after Notebook Activity

» Suppose a classmate missed today’s activity. How could you
share your evidence in such a way that they can see exactly
how you arrived at your conclusion?




Discussion after Jupyter Notebook Activity

Bl comme it - Share

» Suppose a classmate missed today’s activity. How could you share
your evidence in such a way that they can see exactly how you
arrived at your conclusion?

RAM

Share "mynotebook.ipynb” @ &3

Add people, groups, and calendar events

y People with access

12 ﬁ Rosanna Overholser (you)
rho3@humboldt.edu

Owner

Yes!ll If x is 10, then y = x + 2 means thaty is 12.

General access

Restricted ~

Only people with access can open with the link

G Copy link




Did we achieve our objectives?

Do you feel you’re able to

» Define "climate justice"” and briefly describe what it means for
computational research to be “reproducible”,

» Distinguish between "procedural” and "distributive” justice,

» Explain how computational research can be shared transparently via a
Jupyter Notebook, and

» Use visualizations to explore the relationships between variables related to
growing corn and the amount of carbon stored in the soil?

Are you ready be an advocate who transparently shares their evidence?




Dig Deeper with
faculty and students
at Cal Poly Humboldt

There are many ways to get involved in
Climate Justice on campus!

Here are just a few ways to add
relevant skills to your academic
transcript & resume:

» Minor in Environmental Ethics

» Minor in Environmental Policy

» Minor in Geospatial Analysis

» Minor in Applied Statistics

» Upcoming certificate in Data Science

o DATA 111 is an introduction to
programming and statistical thinking 4
for data science y




a #

Dig deeper on your own!
Selected readings and resources

» 17 Principles of Environmental Justice /
Environmental Justice Principles (ejnet.org)

» Environmental Justice Principles of Working
Together - EJnet.org/ej

» Key Words in Environmental Studies,
“Environmental Justice” by Giovanna Di
Chiro (check your university library for
access to this textbook)

» Quick start: Jupyter Notebooks in Colab

» Grammar of Graphics in R: ggplot2: Elegant
Graphics for Data Analysis (3e) - 2 First steps
(ggplot2-book.org)

» Grammar of Graphics in Python: plotnine
0.13.4 - A Grammar of Graphics for Python
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https://www.ejnet.org/ej/principles.pdf
https://www.ejnet.org/ej/workingtogether.pdf
https://www.ejnet.org/ej/workingtogether.pdf
https://escholarship.org/uc/item/4d76p54r
https://escholarship.org/uc/item/4d76p54r
https://nap.nationalacademies.org/read/25303/chapter/6#45
https://nap.nationalacademies.org/read/25303/chapter/6#45
https://colab.research.google.com/notebooks/basic_features_overview.ipynb
https://ggplot2-book.org/getting-started
https://ggplot2-book.org/getting-started
https://ggplot2-book.org/getting-started
https://plotnine.org/
https://plotnine.org/
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