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Todd Campbell

 Researchfocuses on cultivating imaginative and equitable representations

of STEM

* Policycontributions include scholarly publications focused on the
implementation of national and state standards
* Practice commitment is embodied in the publication of several practice
briefs and practitioner-oriented articles
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Practice Brief 65 - Topics:Equity Assessment

Using 3D interim assessments to support coherence, equity, and a
shared understanding of learning
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What Is The Issue? 5

‘Why it Matters to You
+ Teachers, collaborating with

collagues, should use interim

A Framework for K-12 Science Education, NGSS
writers, and assessment experts have put forth a
vision focused on developing a “bottom up” system
of assessments starting at the classroom level—
when integrated into instructional units. This helps
teachers make ongoing instructional adjustments,
and it would promote vertically coherent
assessments at schools, district-, and state-levels.
Interim assessments—that fall between formative
and summative—can be a valuable part of a more

assessments to analyze the extent
towhich theirinstructionis:
supportng student learning,

- PD Providers should provide:
learning experiencesfor teachers
focused on using a system of
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Practice Brief 50 - Topics: Assessment Implementation Instruction

How Can Preservice Teachers Orient to Students’ Ideas and
Sensemaking practices?
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What Is The Issue?
Why It Matters To You

- Preservice Teachersoften initially
[N ——

When preservice teachers receive feedback as part
of their experiences in teacher education programs
(for example, from clinical supervisors or mentoring
teachers) the focus of this feedback is often on their
actions as new teachers or their enactments of
instructional practices, such as their early attempts
tolead whole class discussions. However, focusing.
on students’ideas and sense-making practices is at
the core of three-dimensional learning approach in
the NRC Framework vision. This tool suggests
strategies for orienting preservice teachers to
students' ideas as well as the ways in which
students work on’ and ‘with’ those ideas.

e tostudy how and why their
students learn.

+ Mentoring Teschers shosld help
orient Preserice Teachersto
studentideas. This s essential f
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Okhee Lee

* Researchfocuses on equity in science and STEM education for all students,
especially English learners

* Policycontributions include serving on the NGSS writing team and
leading the NGSS Diversity and Equity Team

* Practice commitment was recognized by the 2020 NSTA Distinguished
Service to Science Education award

Email olee@nyu.edu
Twitter @Qkheel ee
Website okheelee.com



Purpose

* The purpose is to propose an instructional
framework for STEM education that is centered
around social justice for all students

 The instructional framework leverages data science,
computer science, and convergence of STEM
disciplines, which are key to finding solutions to
COVID-19 while being complicit with systemic racism

 The instructional framework involves STEM
disciplines and STEM education working in concert
to address systemic racism




Proposed Instructional Framework

Area 1. Using data science and computer science, students
make sense of complex real-world phenomena and
problems

Area 2. Through the convergence of multiple STEM
subjects, students make informed decisions and
take responsible actions

Area 3. STEM education should promote social justice for
all students

Lee, O., & Campbell, D. T. (2020). What science and STEM teachers can learn from
COVID-19: Harnessing data science and computer science through the convergence of
multiple STEM subjects. Journal of Science Teacher Education, 31(8), 932-944.




Area 1: Data Science and Computer Science

Area 1: Data science and computer science promote

K-12 students to make sense of phenomena
and complex societal problems

1) Students find phenomena compelling to
figure out

Johns Hopkins University
Coronavirus Resource Center
https://coronavirus.jhu.edu/map.html



https://coronavirus.jhu.edu/map.html

Area 1: Data Science and Computer Science

NS HOPKIN | L, LIS Home  Tracking  Testing  Tracing  Vaccines By Region  News & Resources  About

ERSITY & MEDICINE

RESOURCE CENTER

Tracking Home Critical Trends | Global Map U.S. Map Data in Motion

@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)

Global Deaths U S el

Global Cases 2[084’01 2 Deaths, Recovered

408,011 deaths 41,785 deaths, 1
us

New York US
Cases by 212,831 death ew Yor

Brazil 35,082 deaths,

Country/Region/Sovereignty California US

152,869 deaths
us India 33,518 deaths,

India 144,371 deaths Texas US
Mexico

Brazil 24,739 deaths,
« 94,759 deaths Florida US

Russia : . EUR United Kingdom

United Kingdom J - A 84,202 deaths
Italy

20,760 deaths,
— New Jersey US
; 72,138 deaths 20,423 deaths
Spain L France lllinois US
Italy 0 R oo 6’5'8?0 deaths 20,063 deaths,
- ok At Russia

Turkey 57,150 deaths Pennsylvania US

Germany uTk leaw 14,770 deaths,

55,041 deaths

Colombia !
Spain

Michigan US
Argentina AUSTRALIA
Mexico
Poland
South Africa
Iran
Ukraine
Peru
Indonesia
Netherlands

@i

Cumulativi

Canada

- dmin® Lancet Inf Dis Article: Mobile Version: s Downloadable database
Admin

Lead by Technical Support: and Financial Support:
191 NG Resource suppon
Last Updated at (M/D/YYYY) and Click to donate to the CSSE dashboard team, and other JHU COVID-19 Research

1/21/2021, 2:21 PM Efforts Read more in this

Johns Hopkins Coronavirus Resource Center
Johns Hopkins University & Medicine
https://coronavirus.jhu.edu
https://coronavirus.jhu.edu/map.html



about:blank
about:blank

Area 1: Data Science and Computer Science

Johns Hopkins University Coronavirus Resource Center
https://coronavirus.jhu.edu/map.html

In breakout rooms, consider some of the following questions (5
min):

As of 3:30 pm EST on January 21, 2021:

1) Worldwide, the data show X confirmed cases and X deaths
In the US, the data show X confirmed cases and X deaths
In NY, the data show X confirmed cases and X deaths

2) The X confirmed cases in the US constitute X% worldwide
The X deaths in the United States constitute X% worldwide

3) Explore your own district
a) Go to “US Map”
b) Type “States/Territories”
c) Type “County (or Equivalent)”


https://coronavirus.jhu.edu/map.html

Area 1: Data Science and Computer Science

A Sample of Data Sources

University Research Centers

Johns Hopkins University: Coronavirus Resource Center
https://coronavirus.jhu.edu/map.html

Our World in Data: Statistics and Research Coronavirus Pandemic (COVID-19)
https://ourworldindata.org/coronavirus

News Media

Bloomberg: Mapping the Coronavirus Outbreak Across the World
https://www.bloomberg.com/graphics/2020-coronavirus-cases-world-
map/?utm source=twitter&utm medium=cpc&utm campaign=covid tracker&utm content=tofu

Financial Times: Coronavirus Tracked: The Latest Figures as Countries Start to Reopen
https://www.ft.com/content/a26fbf7e-48f8-11ea-aeb3-
955839e06441?campaign=march20&segmentIiD=91adc6f0-8387-0702-925f-7e46769f36ab

The New York Times: Coronavirus Map: Tracking the Global Outbreak
https://www.nytimes.com/interactive/2020/world/coronavirus-
maps.html?campaign_id=9&emc=edit_NN_p_ 20200424&instance_id=17910&nl=morning-

briefing&regi id=128196943&section=topNews&segment_id=25875&te=1&user_id=8a1534b4d44c04ec5
4f11d47daf73a58

The Washington Post: Guide to the Pandemic


https://coronavirus.jhu.edu/map.html
https://ourworldindata.org/coronavirus
https://www.bloomberg.com/graphics/2020-coronavirus-cases-world-map/?utm_source=twitter&utm_medium=cpc&utm_campaign=covid_tracker&utm_content=tofu
https://www.ft.com/content/a26fbf7e-48f8-11ea-aeb3-955839e06441?campaign=march20&segmentID=91adc6f0-8387-0702-925f-7e46769f36ab
https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html?campaign_id=9&emc=edit_NN_p_20200424&instance_id=17910&nl=morning-briefing&regi_id=128196943&section=topNews&segment_id=25875&te=1&user_id=8a1534b4d44c04ec54f11d47daf73a58

Area 1: Data Science and Computer Science

Area 1: Data science and computer science promote
K-12 students to make sense of phenomena
and complex societal problems

2) Students explain phenomena and design
solutions to problems

The Washington Post

“Why Outbreaks Like Coronavirus Spread Exponentially, and How to
‘Flatten the Curve”
https://www.washingtonpost.com/graphics/2020/world/corona-
simulator/



https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

Area 1: Data Science and Computer Science

Example of Publicly Available Computer Simulations Using COVID-19 Data
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The Washington Post

“Why Outbreaks Like Coronavirus Spread Exponentially, and How to ‘Flatten the Curve””
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/



https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

Area 1: Data Science and Computer Science

Area 1: Data science and computer science promote
K-12 students to make sense of phenomena
and complex societal problems

In breakout rooms, try out the following computer
simulation model (5 min)

The Washington Post
“Why Outbreaks Like Coronavirus Spread Exponentially, and How to

‘Flatten the Curve’”
https://www.washingtonpost.com/graphics/2020/world/corona-

simulator/



https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

Area 1: Data Science and Computer Science

Area 1: Data science and computer science promote
K-12 students to make sense of phenomena
and complex societal problems

The Washington Post

“Why Outbreaks Like Coronavirus Spread Exponentially, and How to ‘Flatten the
Curve””
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/

“Disease Modelers Are Wary of Reopening the Country. Here’s How They Arrive
at Their Verdict. To See How Their Models Work, We'll Let You Tweak Your Own”
https://www.washingtonpost.com/graphics/2020/health/disease-modeling-
coronavirus-cases-

reopening/?utm campaign=wp post most&utm medium=email&utm source=n
ewsletter&wpisrc=nl most



https://www.washingtonpost.com/graphics/2020/world/corona-simulator/
https://www.washingtonpost.com/graphics/2020/health/disease-modeling-coronavirus-cases-reopening/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most

Area 2: Convergence of Multiple STEM Subjects

Area 2: Convergence of multiple STEM subjects
facilitate K-12 students making informed
decisions and taking responsible actions

1) Solutions to the COVID-19 pandemic involve
each individual doing their part

Reuters
“The Korean Clusters,” by M. Hernandez, S. Scarr, and M. Sharma, 2020
https://graphics.reuters.com/CHINA-HEALTH-SOUTHKOREA-

CLUSTERS/0100B5G33SB/index.html
1) Social distancing

2) Contact tracing



https://graphics.reuters.com/CHINA-HEALTH-SOUTHKOREA-CLUSTERS/0100B5G33SB/index.html

Area 2: Convergence of Multiple STEM Subjects

Connections between
the confirmed cases

Most of the initial cases
had traveled from 'Wuhan

Patient #6 was the first

to catch the virus locally.
He also had contact
with four other cases.

Many of the cases
had some form of contact
with another
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Patient 31 (§

Traced contacts

422 contacts

450 contacts

1,160 contacts

This patient had by far the most contacts initially traced
by the Korean Center for Disease Control

How COVID-19
spread through
Daegu, South Korea

Reuters

“The Korean Clusters,” by M.
Hernandez, S. Scarr, & M. Sharma, 2020
https://graphics.reuters.com/CHINA-

HEALTH-SOUTHKOREA-

CLUSTERS/0100B5G33SB/index.html



https://graphics.reuters.com/CHINA-HEALTH-SOUTHKOREA-CLUSTERS/0100B5G33SB/index.html

Area 2: Convergence of Multiple STEM Subjects

Area 2: Convergence of multiple STEM subjects
facilitate K-12 students making informed
decisions and taking responsible actions

2) Solutions to the COVID-19 pandemic involve
each society doing its part
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https://ourworldindata.org/coronavirus

Area 2: Convergence of Multiple STEM Subjects

Convergence of multiple STEM subjects
facilitate K-12 students making informed
decisions and taking responsible actions

In breakout rooms, explore the data (5 min)

Our World in Data
https://ourworldindata.org/coronavirus



https://ourworldindata.org/coronavirus

Area 2: Convergence of Multiple STEM Subjects

Convergence of multiple STEM subjects
facilitate K-12 students making informed
decisions and taking responsible actions

The New York Times

Coronavirus Map: Tracking the Global Outbreak
https://www.nytimes.com/interactive/2020/world/coronavirus-
maps.html?campaign id=9&emc=edit NN p 20200424&instance id=17910&nl=
morning-

briefing&regi id=128196943&section=topNews&segment id=25875&te=1&user i
d=8a1534b4d44c04ec54f11d47daf73a58

United States
States, Territories and Cities


https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html?campaign_id=9&emc=edit_NN_p_20200424&instance_id=17910&nl=morning-briefing&regi_id=128196943&section=topNews&segment_id=25875&te=1&user_id=8a1534b4d44c04ec54f11d47daf73a58

Area 3: STEM disciplines and STEM education in
concert address systemic racism

1) Students attend to systemic racism in the
COVID-19 pandemic



Area 3: Social Justice for All

Area 3: STEM disciplines and STEM education in
concert address systemic racism

 Racial inequity of COVID-19

https://www.nytimes.com/interactive/2020/07/05/us/coronavirus-latinos-
african-americans-cdc-

data.html?action=click&campaign id=9&emc=edit hn 20200706&instance i
d=20044&module=Top+Stories&nl=the-

morning&pgtype=Homepage&regi id=128196943&segment id=32688&te

 Latinos with an especially high infection rate of COVID-

19, a sign of a makeup of essential work force
https://www.nytimes.com/2020/06/26/us/corona-virus-
latinos.html?campaign id=9&emc=edit nn 20200626&instance id=
19769&nl=the-

morning&regi id=128196943&segment id=31917&te=1&user id=8a

1534b4d44c04ec54f11d47daf73a58



https://www.nytimes.com/interactive/2020/07/05/us/coronavirus-latinos-african-americans-cdc-data.html?action=click&campaign_id=9&emc=edit_nn_20200706&instance_id=20044&module=Top+Stories&nl=the-morning&pgtype=Homepage&regi_id=128196943&segment_id=32688&te=1&user_id=8a1534b4d44c04ec54f11d47daf73a58
https://www.nytimes.com/2020/06/26/us/corona-virus-latinos.html?campaign_id=9&emc=edit_nn_20200626&instance_id=19769&nl=the-morning&regi_id=128196943&segment_id=31917&te=1&user_id=8a1534b4d44c04ec54f11d47daf73a58

Area 3: Social Justice for All

Area 3: STEM disciplines and STEM education in
concert address systemic racism

2) Students understand that solutions to the
COVID-19 pandemic involve addressing
systemic racism

* Black-White income gap

https://www.wsj.com/articles/for-african-americans-a-painful-economic-

reversal-of-fortune-11591176602?st=6peib0558gng91l

* Black-White wage gap
https://www.nytimes.com/2020/06/25/briefing/coronavirus-ahmaud-
arbery-hamilton-your-thursday-briefing.html

* High incarceration rates of black men

https://www.nytimes.com/2020/06/03/briefing/protests-steve-king-
coronavirus-your-wednesday-briefing.html



https://www.wsj.com/articles/for-african-americans-a-painful-economic-reversal-of-fortune-11591176602?st=6peib0558gnq91l
https://www.nytimes.com/2020/06/25/briefing/coronavirus-ahmaud-arbery-hamilton-your-thursday-briefing.html
https://www.nytimes.com/2020/06/03/briefing/protests-steve-king-coronavirus-your-wednesday-briefing.html

Income Gap Between Black and White Households
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The Wall Street Journal

“For African-Americans, a Painful Economic Reversal of Fortune,” by G. Ip, 2020
https://www.wsj.com/articles/for-african-americans-a-painful-economic-reversal-of-fortune-
11591176602?st=6peib0558gnq91l



https://www.wsj.com/articles/for-african-americans-a-painful-economic-reversal-of-fortune-11591176602?st=6peib0558gnq91l

BUnemployed B Out of labor force M Institutionalized (mostly people in prison)
White men not working Black men not working

30%

1950 1970 1990 2007 2014

70 1990 2007

The New York Times
“The Enormous Black-White Wage Gap,” by D. Leonhardt, 2020

https://www.nytimes.com/2020/06/25/briefing/coronavirus-ahmaud-arbery-hamilton-your-
thursday-briefing.html




Area 3: Social Justice for All

°* COVID-19 provides an example of how students can attend
to the consequences of systemic racism while participating
in STEM education

* Such systemic racism manifests in disproportionately higher
rates of COVID-19 cases and deaths among racial minorities,
low-income communities, inmates, and other marginalized
groups

* Asstudents recognize systemic racism associated with
COVID-19, they are positioned to question underlying
reasons for its existence and propose potential justice-
centered solutions to begin to address systemic racism in
the society at large



NSTA Daily Do Lesson #1

* The following is an example of what our framework
might look like in the context of a middle school science
lesson:

How can we make informed decisions to keep ourselves
and our communities safe during the COVID-19 pandemic?

* Students and their families explain differences found
when comparing COVID-19 data for their local county
to COVID-19 data for another county (or equivalent)
and propose informed solutions for keeping themselves
and their communities safe.


https://www.nsta.org/lesson-plan/how-can-we-make-informed-decisions-keep-ourselves-and-our-communities-safe-during-covid

NSTA Daily Do Lesson #1

In the Lesson — Part 1

Students examine local i GO R B S
and regional patterns of

COVID19 spread and
make observations
using the Johns Hopkins :
Coronavirus Resource "
Center’s COVID-19

h b d Note. From COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at
D a S O a r Johns Hopkins University (JHU), 2020 (https://coronavirus.jhu.edu/map.html). Copyright 2020
by Johns Hopkins University & Medicine.

HEALTHCARE FACTS POPULATION RACE, ETHNICITY AND AGE

[Data Science]



NSTA Daily Do Lesson #1

In the Lesson — Part 2

Students explore
simulations to better
understand the mechanism

of viral spread and
strategies for flattening the

curve of viral spread
amongst a population

[Simulations/Computer
Science]



NSTA Daily Do Lesson #1

Indicators and Thresholds for Risk of COVID-19 Transmission in Schools

In the Lesson — Part 3

Lowest risk of ~ Lower risk of VESESICEE N Higherriskof | Highest risk of

transmission transmission [RURELNGIENLLE - transmission transmission
in schools in schools in schools in schools in schools

CORE INDICATORS

Students examine CDC
guidance and propose —
recommendation for their sagos”

Percentage of RT-PCR tests that
are positive during the last 14 <3% 3% to <5% 5% to <8% 8% to < 10% >10%

schools

Ability of the school to
implement 5 key mitigation

[Making informed decisions P—

* Social distancing to the

d k H 1 b I largest extent possible | implemented | Impl o ——
an ta Ing respon5| e ¢ Hand hygiene and alls alls 3-4 12 Frer
respiratory etiquette strategies strategies strategies strategies Impl "t nt
. ¢ Cleaning and correctlyand | correctlybut | correctlyand | correctly and no strategles
disinfection istently | inconsi | consistently consistently
a C I O n * Contact tracing in :
collaboration with local
health department

Schools should adopt the
additional mitigation measures
outlined below to the extent
possible, practical and feasible.




NSTA Daily Do Lesson #2
(Forthcoming) - Summary

In the Lesson — Part 1

Can we identify differences in how COVID-19 is
disproportionately impacting specific racial and
ethnic groups in the U.S.?

Cases in Deaths in

New Mexico New Mexico
Black or African 1,669 32
American alone
Hispanic or 55,628 783
Latino alone
Asian alone 1,103 16
American Indian 22,971 691
or Alaska Native
alone
White alone 19,991 597

In the Lesson — Part 2

Are there different ways we can examine our data to
make comparisons among different racial and ethnic
groups affected by COVID-19?

In New Mexico, through January 12, American Indians/Alaska Natives
were most likely to have contracted COVID-19 and were also most likely
to have died.

Cases per 100,000 people Deaths per 100,000 people
A sk nace TR
Alaska Native 14,192 421
Hispanic/Latino 6,483 93

Black/African
American

Asian/Pacific
taecers I <256 [ [

White 3,078 98

4,901 95

Notes: New Mexico has reported race and ethnicity data for 76% of cases and 92% of deaths.
Grag d by the s F cat utua

Race ca

defines this ¢

In the Lesson — Part 3

What are the possible causes of the
disproportionate impact of COVID-19 we have
identified?

* The Fullest Look Yet at the Racial Inequity of
Coronavirus

* How COVID-19 is highlighting Racial Disparities
in Americans’ Health

* Many Latinos Couldn’t Stay Home. Now Virus
Cases Are Soaring in Their Communities.

* What Do Coronavirus Racial Disparities Look
Like State By State?

In the Lesson — Part 4

What justice-centered solutions can we propose
to solve the problem of the disproportionate
impact of COVID-19?

Write about one solution, and describe how it
addresses any of the causes that you identified
earlier in Part 3.


https://www.nytimes.com/interactive/2020/07/05/us/coronavirus-latinos-african-americans-cdc-data.html
https://www.pbs.org/newshour/show/how-covid-19-is-highlighting-racial-disparities-in-americans-health
https://www.nytimes.com/2020/06/26/us/corona-virus-latinos.html
https://www.npr.org/sections/health-shots/2020/05/30/865413079/what-do-coronavirus-racial-disparities-look-like-state-by-state

Summary

Use Multiple STEM Subjects to Make Sense of Complex

Societal Phenomena and Problems
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While Addressing Systemic Racism

Income Gap

White

B Unemployed M Out of labor force

M Black White men not working

$70 thousand
60
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Cumulative confirmed COVID-19 deaths
Limited testing and challenges in the attribution of the cause of death means that the number of confirmed deaths
may not be an accurate count of the true number of deaths from COVID-19.

United States
200,000
150,000
100,000
United Kingdom
50,000 Italy
Spain
France
Germany
China
Japan
0 South Korea
Jan 11, 2020 Mar 11 Apr 30 Jun 19 Aug 8 Oct 17, 2020
Source: European CDC - Situation Update Worldwide - Last updated 17 October, 10:05 (London time) ccey

Institutionalized (mo

Black men not working




New Roles for STEM Educators

Capitalize on the unparalleled opportunities
as well as challenges presented by COVID-19

Envision a new—better—normal for STEM
education centered around social justice for
all students



PRIORITIES

We aren’t just going to rebuild what has worked in the past. This is
our opportunity to build back better than ever.

COVID-19 ECONOMIC RECOVERY RACIAL EQUITY CLIMATE CHANGE

¢ Environmental Justice:
Ensure that environmental
justice is a key consideration
in where, how, and with
whom we build — creating
good, union, middle-class jobs
in communities left behind,
righting wrongs in
communities that bear the
brunt of pollution, and lifting
up the best ideas from across
) our great nation — rural,

urban, and tribal.
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Q&A
Please type your questions
on Chat
(10 min)
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Thank You

Okhee Lee, New York University
&
Todd Campbell, University of Connecticut



