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This presentation is being recorded. The recording
and slides will be available in the coming week at
https://aaas-luse.org

Please note: The discussion break-out groups following the
presentations will NOT be recorded.
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To download the transcript or view the full transcript, please click the
ACCo button at the bottom of

This material is based upon work supported by the National Science Foundation (NSF) under Grant NeBT28E. Any opinionBndings, interpretations, conclusions or recommendation
expressed in this material are those of its authors and do not represent the views of the AAAS Board of Directors, thefCoun¢i ! { 2 ' 11 { Q YSYOSNARAKALI 2 NJ

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

https://aaasiuse.org | 4/21/2022




The AAAS seeks to "advance science, engineering, and
iInnovation throughout the world for the benefit of all people.”

https://aaas.orq
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The AAASUSE Iinitiative supports faculty, students, and the greater undergraduate
STEM education community by disseminating research and knowledge about STEN
teaching, learning, equity and institutional transformation.

Check out our website to learn more and vieltps://aaas-iuse.orq

A Blog A Resources

A Workshops A Lessons Learned During COVID

A Summer Labs GBemand A NSF IUSE Proposal Preparation Toolkit
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STEM LEARNINBOUGH
STUDENNGAGED
PARTICIPATORY ACTIO
RESEARCH

HMoob American Studies Committee
Bridge. Educate. Establish. Empower.

Dr. Matthew Wolfgram

Senior Researcher, Center for Research
on CollegéNorkforce Transitions.

CENTER FOR RESEARCH ON
College-Workforce Transitions


https://ccwt.wceruw.org/

HOW CAN WE
SUPPORT
STUDENT
LEARNING

THROUGH
COMMUNITY
ENGAGEMENT?

Todayos session:

1. What is studenrengaged Participatory Action
Research?

2. An e x a mpHMoobAnfei@anr CollegePaj
Ntaub(story cloth) . ©

3. Transformations in STEM learning: PAR as a
superhigh impact practice

4. Institutional and community impacts

5. Implications, Issues, and Further Steps on PAR as
STEM engagement.

6. Time for questions and discussion



STUDENT-
ENGAGED
PARTICIPATORY
ACTION
RESEARCH
(PAR)

VS.

TRADITIONAL
RESEARCH

PAR is communiigsed: Researchkith the community, not on t
communitfCommunity partnerships are central vs. derivative

PAR research employs a model of research mentorship, wh
mentors engaged in distributed leadership and power shari
with the group, rather then a hieratical model of research
leadership (e.g., PIs). PAR is critical of power relations.

Student researchers are equal decisimaking power in EVER
PART of research process

The primary goal is to impact change rather than produce
knowledge: Affectchange inlivesofrcee s ear c her g




THE PAJ NTAUB RESEARCH TEAM:
A PARTNERSHIP APPROACH TO
RESEARCH AND ACTION

Xiong, Janessa Thao

Bottom: PayengMoug, Lisa Yang, MaNengVang, Lillian
Xiong, Mai Chong Yang, YingXiong

CENTER FOR RESEARCH ON
College-Workforce Transitions

HMoob American Studies Committee
Bridge. Educate. Establish. Empower.



©OUR HMOOB AMERI CAN COLLEGE
NTAUBuU:
STUDENTS DEFINE THE TERMS, GOALS,

QUESTIONS, PROTOCOL OF THE WORK.

b AFIl ower IdMoobttapestry ardormaused to despite
stories of displacement, resettlement, and resilience.

b Metaphor for our research investigation into the experiences
and strugglesiMoob American college studentace in higher
education today.

b The termHmoobwas designed by éhteam.

1. General RQWhat are thenstitutional factors that
influence the campus inclusion, educational success, and
postcollege transitions afiMoobAmerican
undergraduates?

2. STEM EDU RQWhat processes and factors influence
students to persist, depart, or alter their STEM education

goals over the course of their studies?




b Year 1: 27 semmstructured interviews with
currentHMoob American students

b Year 2: 71 semstructured interviews with current
HMoob American students (n=36), former students
(n=31), and staffn=4)

b Follow-up interviews on the impact of COWID9
R E S E A R C on our participantgn=17)
b Participant observations

b Auto-ethnography




STUDENGAGED PARAP SUPER
(I.E., HIGH IMPACT PRACTICE)

AThe AAC&U considers undergraduate research to be a HIP associated with
persistence, graduate, and many other important stledehtcollege and career
outcomes.

Alt is challenging to engaged minoritized college students such HIPs, and undergrac
research specifically.

High-Impact

) { i /Based on our work, we argue that stusemaged PAR should be considered a supel
Educational Practices : . .
************* HIP that provides opportunities for exceptionally levels of:

Student engagement
Leadership
Social science research skills

Professional networking

AJA] s Writing and presentation

Collegesand
Usiversiries

Policy development and advocacy

N o g A~ w0 DN

Critical consciousnesgd@nscientizacgdPaulo Freire)



The Necessity o e

A 2 Ql;\lll')\!:\'l»f
Ethnic Studies: A
D
Prioritizing Ethnic Studies
During COVID 19 and

PAJ NTAU ==
RESEARCH BRIEF #15 « DECEMBER 2020 o F 100

-
MULYICULTURAL AND NILANGUAL SPLCIAL
Keywords: ethnic studies, budget cuts, COVID-19 pandemic, critical consciousness, community
MHMoabAm:t‘kancolkzesmdem:;mngsmd{ei Y EPUCATION A CAN FOR MxIoe iYL TEXTY

AND VOSCES IN RESEARCI AND FRACTICE
Lena Lee, Pa Kou Xiong, Ying Yang Youa Xiong, Lisa Yang, Bailey
Smolarek, Mai Neng Vang, Matthew Wolfgram, Payeng Moua,
Ariana Thao, and Odyssey Xiong

Wisconsin Center for
Education Research IMoob American Scudies Comamittee

s e, Desbbh o,
CINTER FOR AL on SCHOOL OF EDUCATION
College-Workforce Transitens UNIVERSITY OF WISCONSIN-MADISON

CANTIR FOR n\l;\u: ™ Our HMOOb Ameﬁm
ResearcHBRIEF#7  College Paj Ntaub

THE HECHINGER REPORT

4 e o st ot y i bk g o
v

T §




OCTOBER 2020

Engaging college students
of color in higher education

policy studies and advocacy:

Preliminary results from three college
student-led community-based participatory
action research studies 4

Office of the Vice Chancellor for

Research and Graduate Education
UNIVERSITY OF WISCONSIN-MADISON

Understanding and Reducing Inequalities
in Higher Education: Lessons from
Hmong American College Student-

The UW-Whitewater  The Muslim The Paj Ntaub

Research Team Student Association Research Team

WEAVING THE

;M\;;obh?e:i:;wn?rgnd?ate.&ud:'maumnvﬁty i e PAJ NTAUB FOR FUTURE Engaged Participatory Action Research
-M@m;ummwcmgmrm HMOOB STUDENTS:
OCTOBIR 2019 A compiled collection of advice

. C NOT TGaoSLe

COWT @iz COWT  rjNortheasterr
h

e 100 VAR @E-«.mww.m Colege-Workforce Transitions

PAB TAUBISSEMINATION ANP IMPACTS




Someguestion$o consider include:

| I I\/I P L I CATI O N S 1. Are there policy problems or studeammunities on your

campus that you can imagine starting a studagaged

AND QUESTIOf i

2. What issues do you anticipate with incorporating such &
high level of student research leadership and engageme

: into classrooms or other organizational structures on

StUden'tengaged PAR Is a campus (e.g., student supp%rt programs, student
h|gh|y impactful form of professional organizations, etc.)?
Undergraduate researCh, 3. What might be the characteristics of hoghality
associated with hlgh levels of mentorship in the context of a studengaged PAR study?
STEM engagement and 4. What resources do you anticipate would be needed to

- ' support studerdngaged PAR research (e.g., IRB suppor
Iearmng and communlty pag,ptechnology, agcgess to data, facult;s regsearch i

Impact, that is ideally suited to [ iEREERERk

engage minoritized students in AOther examples of CCWT partnerships include a

I I disability student organization, an African American
hlgher educatlon researCh and StudentyUnion, andga Muslim Student Association.
advocacy.




THANK YOU, ANY QUESTIONS?

Learn Learn more about the Center for Research for CoNggekforce
Transitions (CCWT) at our website: https://ccwt.wceruw.org/

Learn more about théaj Ntaub Research Team and access our
publications at the project website: https://ccwt.wceruw.org/student
led-communitpased participatory-actiorresearch/ouhmoob
americarcollegepaj-ntaub/

Contact Matthew Wolfgram for upcoming training opportunities on
@lglzleit  college student engagement through studagaged PAR:

mswolfgram@wisc.edu
CENTER FOR RESEARCH ON
College-Workforce Transitions



https://ccwt.wceruw.org/
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Environmental Computing and Community Engagem
In STEM education:Building Effective and Sustainable
Relationships.
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What is ECOSTEM?

x  ECOSTEM is a thregyear project funded by the National Science Foundation
through its IUSEprogram and directed by Xavier University of Louisiana,
starting in February 2021.

The Goals and objectives of ECOSTEM are:

x to develop microcontroller -based systems for collecting environmental data
(primarily airborne particulates) and deploy the systems at locations around
New Orleans

x to engage Xavier undergraduates in working with public school teachers and
students, and government agencies to apply STEM methods to address
environmental problems.

A strong science focus is essential for such a program

M.Gasseller AAASIUSE workshop 04/21/22




Science focus for ECOSTEM

= Air quality is one of the top environmental justice issues and airborne
particulates present significant environmental and health issues.

= Air pollution is often worse in big cities and in minority and other underserved
communities.

x  Studying particulates provides many opportunities for developing and
improving STEM+C education programs.

x Hence, this is an ideal focus for expanding STEM education at Xavier by
encouraging community engagement by its students and broadening the range
of possibilities for STEM-related careers.

x PM2.5 and PM10 are components of the
often the pollutant that determines the AQI value.

M.Gasseller AAASIUSE workshop 04/21/22




WHO ARE THE PARTNERS OF ECOSTE
and what do they do?

x Xavier Faculty
x Louisiana Department of Environmental Quality

x |Institute for Earth Science Research and
Education

x Morris Jeff Teachers and Students

Gasseller. AAASIUSE workshop 04/21/22



What do the students do?

x  Xavier Students build the PM sensors

x  They deploy the sensors at various places in New Orleans

x  They work with local teachers to deploy sensors at the respective schools
x  They Collect and Analyze data from PM sensors

x  They engage in various research projects using PM sensors

M.Gasseller AAASIUSE workshop 04/21/22




ECoSTEM Components

(Community Engagement

0 Professional development

0 Mentoring by Xavier students

0 Deployment of sensor system in
schools and surrounding

\_ community.

J

(Computational thinking:

~

O Microcontroller programming

0 Algorithm design

0 Step-by-step problem solving

0 Experiment design
\" P g

J

Arduino/PMS5003

r

Mathematics:

0 Data analysis
0 Sensor modeling
\ 0 Calibration

~\

system

particulate sensor

) (Science: \

0 The AQI

0 PM effects on health

0 Temporal and spatial variability
in indoor and outdoor
situations

0 Sources and PM movement j

Technology: )
O Particulate sensors

O Microcontroller operation
0 Experiment design

0 Sources and PM movem91t

Engineering:

systems

J

\6 Source reduction

O Integrated monitoring

\

J




The ECoSTEM airborne particulate sampler
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UNO inside
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SD card for data storage
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USB communication/power jac

|
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L

9 V power-in jac

Plug for external 5 V power supply

%)

DHT22 temperatur/humidity sens

«

PMS5003 lasetbased particulate sampler




he Arduino UNO microcontroller: an ideal
tool for environmental monitoring by
students

x Rugged and inexpensive (~$20).

x A oreal 6 programmab| R
X interacts with hardware. _ —“—‘——’g—;
< Free project development software ~ m * ARDUINO

X (but not for Chromebooks).

x  Globally supported through open -source
X hardware and software.

x Hundreds of sensors, displays, and other
X accessories are available.

x Hundreds of online tutorials and books

X available, many of them free.

M.Gasseller AAASIUSE workshop 04/21/22




ECOSTEM MILESTONES

February 2021 :prototype for ECOSTEM's particulate monitoring system
completed by IESRE in preparation for summer 2021.

M.Gasseller AAASIUSE workshop 04/21/22




ECOSTEM MILESTONES

Hourly PM data, lagging 8-hr running average

il Lt
A \“W 0 M.«“ \M’N
1 3 5 7 9 1113151719 21 23 25 27 29 31

Days, June 2021
—PMI0 —PM25 —PMI108-hraverage —PM2.58-hraverage

PM, ug/mn3

June 2021: Xavier students build and tested PM sensors. After training in
electronics and soldering, Xavier students began building and testing the
PM sensors.

M.Gasseller AAASIUSE workshop 04/21/22




June 28, 2021 : ECoSTEM PM sensors were placed side by side with the
Louisiana Department of Environmental Quality sensors at City Park site

M.Gasseller AAASIUSE workshop 04/21/22




PM 2.5 1-hr avg
= [ A
= = =

o=

ECoSTEM data at LDEQ site

PMS5003, LDEQ PM 2.5, 1-hr average PMS5003, LDEQ PM 10, 1-hr average
60
5
_;:I- 40
i
S 20
Z 0
21 22 23 24 25 26 21 22 23 24 25 26
Days, June 2021 Days, June 2021
—ECOSTEM PM 2.5 —LDEQ PM 2.5 —ECOSTEMPM 10 —LDEQ PM 10

ECoSTEMliurnal and longer term trends agree with LDEQ City Park. ECoSTEMata
shows good agreement for PM 2.5, but consistently lower values for PM 10. This is
probably due to differences in instrumentation.

LDEQ instruments: thousands of dollars; ECoSTENhstrument: <$100.



ECOSTEM MILESTONES

July 12 -16, 2021 : First ECOSTEM professional development workshop
Five teachers from Morris Jeff Community School spent five days at Xavier, learning about
programming Arduino microcontrollers, the importance of monitoring airborne particulates, and

how to integrate ECOSTEM activities into comprehensive STEM education programs consistent
with Louisiana science education standards.

M.Gasseller AAASIUSE workshop 04/21/22




ECOSTEM MILESTONES

July 30, 2021: Solar powered PM monitoring station installed
This image shows ECoSTEM's solgmowered PM monitoring station located at the
northeast edge of Xavier's campus

M.Gasseller AAASIUSE workshop 04/21/22




ECOSTEM MILESTONES

September 6, 2021: Stevenson screens for ECOSTEM schools!
ECOoSTEM teacher partner Sarah Lubow has taken the lead in building
Stevenson screens to hold ECOSTEM's particulate monitoring systems.

M.Gasseller AAASIUSE workshop 04/21/22




February 9, 2022: Solar/battery power installed at Morris Jeff
Community High School

M.Gasseller: AGU Fall meeting 12/16/21




April 2022: ECoSTEM at Xavier Festival Of Scholars

M.Gasseller: AGU Fall meeting 12/16/21



ECOSTEM Challenges and Aspirations

x  Challenges
u  Time constraints in the IPSC4010 Advanced Earth Science class
u Local teachers are constantly changing districts
u  Difficulty for research students to visit schools' sites
x  Aspirations
i Expand air quality monitoring to include gaseous pollutants
i Develop means to access PM data remotely

i Include local/ Community organization into ECOSTEM

M.Gasseller: AGU Fall meeting 12/16/21




ECoSTEM information online
https://instesre.org/ECoSTEM/

ECoSTEM Home Page hs | +

@ In D0 @ 4 ® @ =

<« - C 0 B https://instesre.org/ECoSTEM/index.html

ECoSTEM: Environmental Computing and
Community Engagement in STEM Education

IESRE

:w@ This document was last modified on 07/06/2021 21:51:33 EST

* Partners

« Resources ECoSTEM Project Resources

Airborne particulate data from LTDEQ New Orleans City Park site and Xavier campus

Some websites of interest (including some LDEQ air quality data)
For Xavier participants, partner schools, and teachers:
ECoSTEM and STEM+C
ECoSTEM and Computational Thinking
ECoSTEM and Project Based Learning
ECoSTEM and Louisiana Science Standards
For ECOSTEM Arduino projects:
Some notes about Arduino "sketch' syntax
Using Arduino .CSV files
Ohm's Law, power ratings, and Arduino microcontrollers
More about using cadmium sulfide (CdS) photoresistors

M.Gasseller AAASIUSE workshop 04/21/22
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Climate Justice in Undergraduate STEM Incorporating Civic Engagement

Curriculum for the Bioregion

Climate Justice In
Undergraduate STEM:
Incorporating Civic
Engagement (JUSTICE
Aprll 21, 2022

Dr. Sonya Doucette s NSF Dr. Heather Price
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| CLIMATE




Share Out In the Chat:
Where are you at on climate?

(1) What Is your SASSY scorakethe Yale Programn
on Climate Change Communicati@y Americas
Super Short Surve{SASSY, 4 questions)

https://climatecommunication.yale.edu/visualizatioftRtta/sassy/

Alarmed Concerned Cautious Disengaged Doubtful Dismissive

(2) Have you ever taught about climate or climate
justice In a course? If so, which course? If not, ha
you ever thought about 1t?


https://climatecommunication.yale.edu/visualizations-data/sassy/

Slide Background: Warming Stripes

M AR Ly W 7
i3

Warming Stripes for GLOBE from 1850-2020 : ' g |

Find stripes for your region: https://showyourstripes.info/s/globe



https://showyourstripes.info/s/globe

A

Qutline

What is climate justice? |
XIYyR gKé OfAYlIdaS 2d

Faculty professional development curriculum

background and overview

Examples of QUSTICE In chemistry

Preliminary JUSTICE projeasults



What 1s Climate Justice?

April 2017 Climate March on Washington November 2020 Hurricane lota in Puerto Rico

Cllmate justice IS takln@ctlonfor a Just transmon by
recognizinghe of climate
change on marginalized groups & future generatio



Why Climate Justice In STEM?

The Equity Ethic: Black and Latinx College _ _
Students Reengineering Their STEM Talking About Leaving (1997):

Careers toward Justice
Astudentsod principled connc'%rll?'fgorcgc_ﬁcciec\r nj uosfti

| | students I s we f ese
EBONY MCGEE and LYDIA BENTLEY . .
Peabody College, Vanderbilt Unwersity prepared (0] gO INto Whlte Corporate
Justice-centered science pedagogy: A catalyst Amer i ca, and 1t W aQ
for academic achievement and social community 1 we wonot hayV
transformation opportunity through our careers to

give back to the community. Anything
that we do for the community would be

Civic engagement for jUStiCﬁJtside of our academic field, and
that 0s a very ser.

in STEM teaChing IeadS (0 Quote from Higkperforming Black
Student success student who left engineering major

Daniel Morales-Doyle




Concern About Climate Change Is on the

a0
Concerned
Cautious
v
=
[4n]
2
o 20
=
=T
[
o
2
. Alarmed
10

Py Disengaged

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

SEL 1 PEGEAEL 05 GETRCE LD UNTVERERITY
Climate Change »= CENTER for CLIMATE CHANGE
Communication r-{ COMMUNICATION

For more information, visit http:/bit.ly/gwsixam

Rise



Climate Views by Demographics

White,
Non-Hispanic

Black,
Non-Hispanic

)
o
@
o _

Hispanic

Other,
Non-Hispanic

% of Total

Color Legend
B Female
| Male

0%

25%

. Ci'méie C'hange -
Communication ((

GLOMLE MASDN UNIVERSITY
CENTER for CLIMATE CHANGE
COMMUNICATION

For more information, visit http://bit.ly/gwsixam

How worried are you about global warming?

55 62
® o
6569
o0
7276
o0
60 77
O ®
60 66
o o
50% 75%

% of Americans

100%



“We demand comprehensive non-
Eurocentric and intersectional
climate education, including
literacy on climate justice,
environmental racism, ancestral
and Indigenous wisdom, historical
movements, disability justice,
green careers and
sustainable living.”

Xiye Bastida, 19
Mexican Fridays for Future (Biden Climate Summit 2021)
Climate Justice Activist



daé 3ISYSNJI u)\zy
the unique risks and
vulnerabilities we are facingthat
must be part of our education..
[Y]ou grown-ups [need to] get it .
together to improve school 2
curriculato [teach us about] = &
what's happening to our planet- ~— =i
Alexandria Vlllasenor 15
and how to help mitigate the U I
climate crisisp €




GaL aKz2dzZ R yzZ
to be objective about the |
kind of world | am leaving &
my child. What a shitty §
ancestorwhat a bad job
you are doing If you are A
oing to sit on the sidelines oo hoovelelomaye02o
gandgdoc:ument the world SEErR T

_ ) Climate Scientist
burnmg around yOqu & Drawdown Senior Fellow

and Director of the Rowan Institute



https://www.washingtonpost.com/lifestyle/on-parenting/how-climate-experts-think-about-raising-children-who-will-inherit-a-planet-in-crisis/2020/02/14/b4f3405a-4e69-11ea-b721-9f4cdc90bc1c_story.html

Climate scientists refuse to
be ig nored It’s Tuesday, April 19, and climate scientists from around the

world put their bodies on the line for climate action.

%% Joseph Winters
@ o
* Newsletter Reporter

https://grist.org/beacon/climate-scientists-refuse-to-be-ignored/



https://grist.org/beacon/climate-scientists-refuse-to-be-ignored/

oOur federal

government has not
been held accountable
for their gross failure to
protect the life and the
future life on this earth,
forcing us children to
take drastic actiongo ORI

procure the needed Aji Piper, Seattle, 20
motivation In order to Suing the US Govt with 21 young pe
save life on this p|anet_" Juliana vs. USA plaintiff



https://www.ourchildrenstrust.org/aji
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Qutline

What is climate justice? |
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Faculty professional development curriculum

background and overview

Examples of QUSTICE In chemistry

Preliminary JUSTICE projeasults



Timeline for Project Activities

Book Discussion

Online Faculty
Learning Community

Synchronous Faculty
Learning Community

Workshops

Book Discussion

NATIONAL BESTSELLER

DINA GILIO-WHITAKER

Online Faculty Learning

Community

Synchronous Faculty
Learning Community

Workshops

Book Discussion

Summer 2021 Fall 2021 Winter 2022 Spring 2022
Summer Institute Teaching Squares
Asynchronous Asynchronous Asynchronous

Online Faculty Learning
Community

Synchronous Faculty
Learning Community

Book Discussion

“A POWERFUL READ THAT FILLS ONE WITH, DARE [ SAY . . HOREH
~The New Yock Timas

ALL WE
CAN SAVE

Truth, Courage,
and Solutions for the
Climate Crisis

Edited by Ayana Elizabeth Johnson
& Katharine K. Wilkinson

THE
ARCHIPELAGO
of HOPE

GLEB RAYCORODETSKY

“Brillions, andiessly rich . .. poirs well with 1984 or
The Mondmaids Tole.” —JOMN GREEN, New York Times

Parable ! '
of the

'

Sower




Example Climate Justice Lessons and Activities Class

Food and the Land focusing on Indigenous staple foods in the Pacific Northwest ESL
Rhetorical Analysis of Climate Justice TED Talks English 101
Climate Literature and Climate Justice English 101

Applying a Concept from Paulo Freire's Pedagogy of the Oppressed to the Teaching of Climate Jus English 102
Climate Justice in statistical data analysis Statistics

Floating House with Thermal Energy Heating System Physics w/Calculus

Equity, Diversity and

Indigenous Peoples Day 2020 incorporating Climate Justice into readings, events, & activities )
Inclusion Event

Artificial leaf and the chemistry of solar power Organic Chemistry
Climate change and epigenetics GOB Chemistry
Climate Justice Project: Sea Ice Data and Impacts on Communities General Chemistry

Reviewing stoichiometry, balancing equations, states of matter through the chemistry of

) S : neral Chemistr
fossil fuel Methane and its impacts on climate and human health General Chemistry




Lessons make clear to students the connection:
between climate change and racial, economic,
gender, intergenerational and other forms of injusti

O
Climate o
Impacts Q@<®
(\63( '
G Px)\\\‘.\‘

nt
Emvmme
d Nutrito’
f00

Healthcare

Housing

Inter- generatlonal Justlce Intra-generational justice



Lessons teach students how to engage civically v
a community beyond the classroom on the topic
of climate justice. (This is not service learning.)

Efficacy

I can do and
it makes a

Value
I ought to do

Knowledge
| know what

Action
{ did do

I ought to do £
because only A

fcan d

Commitment Skill
! must and | know
will do how to do




- Civic Engageme
Bl Responsibility to
take action

Climate Change Climate Justice

Includes but goes beyond small scale personal ac
toward resshaping systems causing climate chang



Disciplinary Concepts and Skills

Your NameHeather Price
Class NameGeneral Chemistry |

Concepit: {1 AT LY
Units Dimensional Analysis
and determining

Concept: significant figures

Significant Figures Skill:

Analyzing, Interpreting
& Graphing Data



[ fTAYI UGS Wdzad A

Interconnectedness and Interdependence A Precautionary Principle n A‘W“ UWN

White Washing of the Climate Movement Inter-generational Thinking
Systems Thinking Intra-generational Thinking 0

A
A
Access to Family Planning A Food Security
A
A

A

A Good Governance (Private, Public, Individua A Cumulative Effects oo

A Triple Bottom Line (Env., Econ., Culture) A Just Transition TH[ M[]SI CUMPR[H[NSIV[
A Indigenous Traditional Knowledge A Individual vs Collective PLAN EVER PROPOSED TO
A True Cost Accounting A Food Security

A Human Health Impacts from Climate Change A Theory of Green New Deal R[V[RS[ E‘mBM WARWNG
A Educating Women and Girls A Climate Resilience {MTEU 8! MU[ HMWW
A

A

A

A

Focus on Root Causes for Systems Change A Tragedy of the Commons

Fair Distribution

Li st adapted from Curriculum for the Bioregion fnSus
iIn workshops at Bellevue College (2018-2020), Seattle Colleges (2019-2020), and Greenriver College (2020)



Civic Engagement Ideas

Policy
A/ote
AEncourage or register, others to vote
AContact government officials
ACanvassing
A/olunteer for a campaign
MRaise funds for a campaign
AMttend Lobby Days at state or federal capital
AT estify and public comment (written or-ferson)
AParticipate in city or county council meetings
ARun for political office
AJoin or advise government council or task force

Volunteer
A/olunteer in a community organization
AActive member in a group or organization
AParticipate in a fundraising run/walk/event
KCollect or donate food and goods
AAdvise or Join the board of an organization

Outreach
ATalk with friends or family
Kreate PSA videos, articles, or comments for
social media or publication (Medium, Jlioc,
YouTube, Twitter, Instagram, etc)
ANrite an OpEd or Letter to the Edltor s
ACommunity problem solving e
AOrganize or educate your community
AContact the media

Protest
AOrganize or join a protest
ASign or organize petitions
ATake part or organize boycotts
AParticipate in peaceful direct action
KCreate art, fashion, music, or film, for protest
Kreate or display buttons, logos, signs, stickers

JOANNA MACY &
CHRIS JOHNSTONE

Adapted from list by Sapan Parekh, Civic Engagement Learning Community, BC RISE Learning Institute, 2020



Climate Justice Solution: Pres@uod newsand
focusing omrogressbeing made orsolutions.

R A e S

Why Changing the Way We
Think Is Critical to Solving
the Environmental Crisis

Quantum Dot Solar Cells Are |

Coming : _r
https://www.altenergymag.com/article/2018/05/quantum -dot-solar- Natlon S ﬁrSt hYdrogen'powered
cells-are-coming/28547 ferrY launCheS in Bellingham

H OW q u antu m d OtS WO rk https://www.kuow.org/stories/first-hydrogen-ferry-launches-in-

https://www.youtube.com/watch?v=dhRIHF1DENI bellingham



https://www.kuow.org/stories/first-hydrogen-ferry-launches-in-bellingham
https://www.altenergymag.com/article/2018/05/quantum-dot-solar-cells-are-coming/28547
https://www.youtube.com/watch?v=dhRIHF1DENI

Concept (to know) Climate Justice
: : AssSi t title: y - :
o _Sk”l (to do): Your absignment tie a. A4l dY
Disciplinary concept and/or Your class climate justice
skill students are learning G0A3 ARSI ¢ 2
1] ————
\ /

Integrative Assignment:
What engaging pedagogies will you use? What activities, assignments, -@reied

research or experiments will students conduct? 2 g
What technologies might support your work? =
What resources do you need? Which might deepen meaning and learning?
g /]
What community-based activities, outreach, research or service learning might 1 ==
contextualize the topic? { GHD
What metacognitive strategies might be embedded? '
Civic & Community Engagement: Climate Justice Solution:
Your civic and community engagement Your idea for action or
activity/piece positive story of change




Concept (to know)

Climate Justice

Skill (to do): Assignment title:Using summertime (’] A 3 | Rf

climate fire smoke data to learn units _ _ _
(ppm, pph, %) and significant figures.| | Indoor air quality & health impacts

Sgnificant figures and Units

(Ppm Vs %)

e

of climate exacerbatedvildfires

\JJ)’

et

T~

4

Integrative Assignment:
Video & article(s) illustrating impacts of West Coast smoke on human health and
equity issues related to indoor air quality based on access to housing, ventilation,
HEPA access, etc. Share news examples of local mutual aid
Measurements of indoor CO2 and PM2.5 levels from purpleair.com, EPA, otherr
time measurements data sets, and CO2 measurements in lab air. :
Calculate the change in % (pph) O2 levels indoors when CO2 rises from 420 ppmi|ti

~2000 ppm when doors and windows are closed during smekents.

—

oWl

—t EB
WawaleSui oA u u)U 31S )xtnuwun (RSO
C )RS | ] -

-

/

\

Civic & Community Engagement:
Mutual Aid: Make and test a box fan.
Discuss what you learn with friends & family.

Climate Justice Solution:
Got Green & Station Cafdilters for

community members to give or get



https://southseattleemerald.com/2021/07/13/preparing-for-wildfire-smoke-in-south-seattle-this-summer/

A

Qutline

What is climate justice? |
XIYyR gKé OfAYlIdaS 2d

Faculty professional development curriculum

background and overview

Examples of QUSTICE In chemistry

Preliminary JUSTICE projeasults



Case
Study 1

G ¢CKNBIF RAY 3E

A/ 4

Current events

Current events

Research
Project:
Prelim
Data
Collection
(Graphing,
Statistics)

Juswabebus aIAID

\

Case
Study 3

Current events

N

Research
Project:
Journal

Club 4
(Data
Discussions)

Research
Project:
Groups
Present

N

CHEM 161: 1st Quarter of General Chemistry, Fall 2021

A NESIVANV AN

Research
Project:
Journal
Club 1
(Primer)

Current events

Research
Project:
Journal
Club 2
(Research
Question)

Current events

Case
Study 2

2 NIZAIVZAN

Research
Project:
Journal
Club 3
(Hypothesis
& Method)

Current events

| 4N

Research
Project:
Data
Collection
Progress
Report

Study 4

N

Case

Current events

Civic engagement




Systems Thinking and Civic Engagement for Climate Justice in
General Chemistry: CO2 and PM 2.5 Pollution from Coal
Combustion

Sonya Remington Doucette, Bellevue College

el

This activity helps students begin to identify the forms in which chemicals occur in the large and complex real-world systems that exist
beyond the small-scale simplistic chemical systems presented in General Chemistry textbooks, classrooms, and laboratories. As such,
this activity contribute to a much-needed change in the General Chemistry curriculum toward a systems-thinking approach that will
keep chemistry relevant to the 215t century.!%11.12.13.14 (See References and Resources section for more information.) The activity also
helps student see how the chemistry content and topics they are learning can be used to both understand and address the unresolved
societal issue of climate injustice, especially through civic engagement. The activity teaches General Chemistry content and topics
through a case study of urban air pollution and rural climate change impacts on marginalized communities living in Mongolia. The case
study captures student attention and interest and engages their emotions, which, in turn, motivates them to learn about the chemistry
that underlies the challenges faced by these communities.

Students watch a short documentary about this climate justice case study, identify chemistry topics and questions from the case study,
gain knowledge of and apply key chemistry concepts crucial to systems thinking in chemistry, discuss the case study with friends or
family to learn about civic engagement, and reflect on that conversation in response to a discussion prompt. Students view the
documentary, "Dying to Breathe: Mongolia's Polluted Air,” by Unreported World to learn how fossil fuel-derived CO; and particulate (PM
2.5) pollution from coal burning disproportionately affects low-income and rural communities. Students share their general thoughts
and reactions and their understandings about the chemistry they observed in the documentary. They are encouraged to raise questions
about the chemistry they want to know more about, and to share their analysis of the composition (atom, ion, ionic compound,
molecule) and phases (solid, liquid, gas, dissolved) of the chemicals present in the case study. (I recognized the importance of students
learning to identify composition and phase of matter, in order to learn "chemical systems thinking,” from work by Vicente
Talanquer?:3:2. See References and Resources section. Observing students as | implemented this activity convinced me of the
importance of their actively discussing chemical composition and phases. | offer feedback on some of the students’ responses and
questions by discussing how to determine chemical composition and phase and drawing connections to the chemistry content and
skills covered in the course, especially those important to learning chemistry within a systems-thinking context. | also relate PM 2.5
and CO; from coal combustion to local air pollution issues that the students experience themselves. For example, in Washington State,
wildfire smoke (PM 2.5 pollution) is becoming more common due to hotter and drier conditions (brought on by fossil fuel-derived
CO5). An out-of-class assignment asks students to discuss with family or friends how the climate justice issues from the documentary
connect to the chemistry content they are learning, and also how the local communities affected by PM 2.5 and CO; pollution can
address the challenges they face. They post to a course discussion board about their conversation.

https://serc.carleton.edu/bioregion/examples/247629.html



https://serc.carleton.edu/bioregion/examples/247629.html

Course Introductory Activity

PM 2.5 pollution and climate change impacts on
vulnerable groups who did the least to cause the
problem and have the fewest resourcesdope.

Case study #1;
Ulaanbaatarr,
Mongolia
Dying to Breathe
(documentary)



Civic Engagement Example

Pre-Lab, Part Il (Section A): Climate Justice and Chemistry Conversation A¥ Oct 18,2021 at 11:57am
Sonya 17
1 Section

Science communication is an important skill for budding scientists like yourself to develop. It helps to begin with easy conversations with family or friends
or, if you are feeling adventurous, with a random person in a grocery store, at a coffee shop, on the bus, etc. During your conversation, focus on listening
to peoples' responses, if they have any. For your conversation you should share one thing you have learned so far this quarter about climate justice and
how it connects to chemistry. (See list of possible climate justice and chemistry discussion topics below.)

OPTIONAL: After you "Submit a Conversation" here: https:/talkclimatechange.org 2 /2 Conversations posted to this map will be shared at COP 26, which
is the 2021 United Nations Climate Change Conference occurring October 31 through November 12.

Post your answer to these questions to this Discussion board for this assignment.
(1) Who did you talk to?
(2) What climate justice topic and chemistry material did you discuss?

(3) What about your conversation went well?




Civic Engagement Using Current Events and New:
(From September 2020, Fall quarter)

PM 2.5 pollution affects us! Recent wildfires in the PNW

1 - 2 weeks ago, wildfire smoke from eastern WA and

especially California and Oregon came to western WA
https://www.youtube.com/watch?v=vJ8| aHol



https://www.youtube.com/watch?v=vJ3-uj_aHoI

September 19, 2020 Air Quality
Purple Air Sensors (PM 2.5/10)
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What to do to avoid PM 2.5 from wildfires?
W N |ttt 2dza d | alug
Nope. Indoor COexposure.

Carbon Dioxide/T/RH meter

Direct human health risks of increased F-aaas

atmospheric carbon dioxide

Tyler A. Jacobson', Jasdeep S. Kler©?¢, Michael T. Hernke ©***, Rudolf K. Braun®, Keith C. Meyer®
and William E. Funk’

Growing evidence suggests that environmentally relevant elevations in CO, (<5,000 ppm) may pose direct risks for human
health. Increasing atmospheric CO, concentrations could make adverse exposures more frequent and prolonged through
mcreases in indoor air concentrations and increased time spent indoors. We review preliminary evidence concerning the poten-
alth risks of chrumc exposure to envlmnmentally relev ations in ambient CO,, including inflammation, reductions
alcifi catmn, uxldatwe stress and endothelial dysfunction. This
: sm—a threshold that is already exceeded
in many indoor environments with increased room occupancy-and re =fitilation rates, and equivalent to some
estimates for urban outdoor air concentrations before 2100. Continuous exposure “to increased atmospheric CO, could be an

overlooked stressor of the modern and/or future environment. Further research is needed to quantify the major sources of
Cﬂz exposura_tn idantifv mitioatian strataciac ta avnid advares haalth affacts and neatact vilnarable nanulatinneg, and to fully

unéest CO,: harmful outdoors (climate change) and indoors! "




Civic Engagement: Sharing Research Results
b/ K22aS |, 2dzNJ hgy |

Civic Engagement ldeas

Policy
A Vote Outreach
A Encourage or register, others to vote A Talk with friends or family
A Contact government officials A Create PSA videos, articles, or comments for social
A Canvassing media or publication (Medium, Tic-Toc, YouTube,
A Volunteer for a campaign Twitter, Instagram, etc)
A Raise funds for a campaign A Write an Op-Ed or Letter to the Editor
A Attend Lobby Days at state or federal capital A Comm_unity problem solving |
A Testify and public comment (written or in-person) A Organize or educate your community
A Participate in city or county council meetings A Contact the media
A Run for political office
A Join or advise government council or task force
Protest
Volunteer A Organize or join a protest
A Volunteer in a community organization A~ Sign or organize petitions
A Active member in a group or organization A Take part or organize boycotts
A Participate in a fundraising run/walk/event A Participate in peaceful direct action
A Collect or donate food and goods A Create art, fashion, music, or film, for protest
A Advise or Join the board of an organization A Create or display buttons, logos, signs, stickers



A

Qutline

What is climate justice? |
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Faculty professional development curriculum

background and overview

Examples of climate justice in chemistry

Preliminary CJUSTICE projecésults



Fall 2021: Student Pre/Posuarter GJUSTICE Surve

Survey administered by six faculty: chemistry, biology,
environmental science, oceanography, computer science



