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Get Real! Science
Teacher Education

15-month Scaffolded Master’s Program: Outside of School learning to teach as 
precursor to School-based learning to teach. 
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What do you want to 
see?
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Sense of 
belonging; 

laughter
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So much is 
happening!
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❏ “Apprenticeship of observation” 
(Lortie, 1978)

❏ Institutional inertia
❏ Challenges of enactment and 

complexity
❏ Inequity - students bring diverse 

sensemaking repertoires; those not 
aligned with dominant culture are 
often ignored and erased.

Challenges

9



Matsaumoto-Rovo & 
Ramierz-Montova (2021)

“Teaching well depends on having a 
flexible repertoire of high-leverage 

strategies and techniques that can be 
deployed quickly with good judgment.”

What counts 
and how do we 

decide?
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Teacher Learning 
as Identity 
Development
More than knowing & doing, it’s 
about becoming a certain kind 
of teacher
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Luehmann, A. L. (2007). Identity development 
as a lens to science teacher preparation. 
Science education, 91(5), 822-839.
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Not All Opportunities are Equal

• Positioning (activity, 
agency, accountability)

• Support (expertise, 
feedback, recognition)

Luehmann, 2008; Nasir & Hand, 2002
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Identity Work 
Participation that is Authentic

• Messy, complex, 
unpredictable, non-linear, 
long-term 

• Use of authentic tools: 
cognitive as well as physical 
& social

• Collaborative & creative
• Prioritizes relationships

Challenges
• Novices engaging in the 

complexity of experts
• “Institutional inertia” over time 

and across participants 15



Identity Work 
Recognition that is Meaningful

• Identity  = the stories 
that are told 

• Most impactful are the 
stories one tells about 
oneself

• Role of “significant 
narrators”

Challenges
• Opportunities to construct 

“stories”
• Feedback & assessments that 

align with ambitious practiceSfard & Prusak, 2005
16



Nurturing Damaged or 
New Identities

• Multiple opportunities to try 
& fail

• Reasons to invest a lot of 
effort

• Likelihood of experiencing 
meaningful success  

Gee, 2003 17



A picture is worth 
a thousand words
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https://drive.google.com/file/d/1QjfGFgiF_L3OFSm_nuiwKmkrscKvIxPE/view


GRS PARTICIPATION WORK
• Phase 1: Summer A - Conceptual - 

Place-based core practices as learners 
(rural)

19
Windschitl, 2002
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GRS PARTICIPATION WORK
• Phase 1: Summer A - Conceptual - 

Place-based practices as learners (rural)

• Phase 2: Summer B - Conceptual & 
pedagogical: Place-based practices as 
teachers in camp (rural)

• Phase 3: Fall - Conceptual, pedagogical & 
cultural: Place-based practices in 
afterschool club (urban)

• Phase 4: Spring - Conceptual, 
pedagogical, cultural & political: Core 
practices as teachers in school (edu 448, 
spring)
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GRS RECOGNITION WORK

23Luehmann & Borasi, 2011



Learn from students and communities 
from non-dominant cultures

24

https://drive.google.com/file/d/1QjfGFgiF_L3OFSm_nuiwKmkrscKvIxPE/view
https://drive.google.com/file/d/1QjfGFgiF_L3OFSm_nuiwKmkrscKvIxPE/view


Identity Work
Opportunities to Try; Reason to Invest; Meaningful Success 

25

https://drive.google.com/file/d/1B90yTQ4UO6_yyWEwEpjSMUYe7Tw_-NOD/view?usp=sharing
https://drive.google.com/file/d/1B90yTQ4UO6_yyWEwEpjSMUYe7Tw_-NOD/view?usp=sharing


The JuST FRAMEWORK
Our Sacrificial Text and Anchor

02



Sets of high leverage practices that synthesize Ambitious Science Teaching 
(Windschitl, et al., 2018) with those of justice-centering (e.g. 
Morales-Doyle, 2017)
● Grounded in critical consciousness
● Responsive to and sustains students’ cultures and communities
● Dependent on teachers’ interpretive power to invite, recognize and 

build on students’ expansive sensemaking repertoires
● Committed to naming and disrupting oppression and injustice in 

society.
Luehmann, et al., under review

What is Justice-Centered 
Ambitious Science Teaching (JuST)?



Planning for 
engagement 
with important 
ideas

Eliciting 
students’ 
ideas

Supporting 
ongoing 
changes in 
thinking

Pressing for 
evidence-based 
explanations

Ambitious Science Teaching 
(Windschitl, Thompson & Braaten, 2018)

Access to the “Culture of 
Power” (Delpit, 1988; 
Ladson-Billings, 1995)

Nurturing Positive Identities 
with Science through 
Authentic Engagement 
(Brown, 2005; Chapman & 
Feldman, 2017)
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Nurturing Positive Identities with 
Science through Authentic 
Engagement

EQUITY DISCOURSES
1. RIGOR
2. IDENTITY

---------------
3. EXPAND WHAT 

COUNTS
4. USE FOR SOCIAL 

TRANSFORMATION

Philip & Azevedo, 2017
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JuST 1

32

Planning for 
engagement 

with important 
ideas

JuST 1. Planning 
to be meaningful 
& justice-focused

Luehmann, A. (2022). Justice‐centered 
community–university partnering: Core 

tenets of partnering for justice 
epistemology. Science Education, 106(6), 

1346-1353.



JuST 2
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Planning for 
engagement 

with important 
ideas

JuST 1. Planning 
to be meaningful 
& justice-focused

Eliciting 
students’ 

ideas

JuST 2. 
Legitimizing 
Community 
Stories

“Jesus Water” sensitivity - 
“better than Gatorade”



JuST 3
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Planning for 
engagement 

with important 
ideas

JuST 1. Planning 
to be meaningful 
& justice-focused

Eliciting 
students’ 

ideas

JuST 2. 
Legitimizing 
Community 
Stories

Supporting 
ongoing 

changes in 
thinking

JuST 3. Revising 
Thinking with 
Community & 
Diverse Expertise



JuST 4
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Planning for 
engagement 

with important 
ideas

JuST 1. Planning 
to be meaningful 
& justice-focused

Eliciting 
students’ 

ideas

JuST 2. 
Legitimizing 
Community 
Stories

Supporting 
ongoing 

changes in 
thinking

JuST 3. Revising 
Thinking with 
Community & 
Diverse Expertise

JuST 4. Use 
Science Learning 
for Positive 
Change

Pressing for 
evidence-based 

explanations



EQUITY DISCOURSES
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---------------
3. EXPAND WHAT COUNTS
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Planning for 
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students’ 
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changes in 
thinking

Pressing for 
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explanations

JuST 1. Planning 
to be meaningful 
& justice-focused

JuST 4. Use 
Science Learning 
for Positive 
Change

Practice Brief 67 :

Focusing Science and 
Engineering Learning 
on Justice-Centered 
Phenomena in K12

● Kang, 2022;
● Morales-Doyle, 2017
● Philip & Azevedo, 

2016
● Paris & Alim, 2017
● Steele & Jeong, 2023

Teachers must first be learners - 
of youth and local culture.

TEAM: Teens Engaged in 
Action that Matters



The students who presented at family 
science night were positioned as 
producers of scientific knowledge. 
Through this experience, students’ 
commitments to their communities and 
cultures of origin were strengthened as 
they recognized the value of their 
cultural competence. Meanwhile they 
also reflected upon their agency to 
impact issues in their community and 
in the broader world.

Morrales-Doyle, 2017, p. 1054-1055



EQUITY DISCOURSES
1. RIGOR
2. IDENTITY

---------------
3. EXPAND WHAT COUNTS
4. USE FOR SOCIAL 

TRANSFORMATION
Philip & Azevedo, 2017

Planning for 
engagement 

with important 
ideas

Eliciting 
students’ 

ideas

Supporting 
ongoing 

changes in 
thinking

Pressing for 
evidence-based 

explanations

JuST 2. Legitimizing 
Community Stories

JuST 3. Revising 
Thinking with 
Community & 
Diverse Expertise Practice Brief 57: How 

place-based science 
education strategies 
can support equity for 
students, teachers and 
communities

“Jesus Water” sensitivity - 
“better than Gatorade”

Farm Worker as Scientist; good 
vs. great strawberry fields



—NASIR, LEE, PEA & MCKINNEY DE ROYSTON, 2021

“One insight relevant to teaching is that instruction should 
be organized to invite diversity in pathways of participation 
in learning activities and bring multiple knowledges to bear 

on learning academic content. If we know that learning, at 
best, engages a multiplicity of cultural repertoires of 

practice (Guitiérrez & Rogoff, 2003) and involves 
multiple representations and ways of knowing, then it is 

imperative that teaching start from a place of respecting 
the range of knowledge and epistemologies learners 

bring to the learning setting and have the capacity to 
connect learning and provide a range of entryways into 

core academic content.”



EQUITY DISCOURSES
1. RIGOR
2. IDENTITY

---------------
3. EXPAND WHAT COUNTS
4. USE FOR SOCIAL 

TRANSFORMATION
Philip & Azevedo, 2017
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Gray, 
Rogan-Klyve & 
Caniipe, 2022 
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Science Learning 
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Luehmann, A., Zhang, Y., 
Boyle, H., Tulbert, E., 
Merliss, G., Sullivan, K., 
[2023]. Shaping Ambitious 
Science Teaching to be 
Culturally Sustaining and 
Productive in a Rural 
Context: Toward a 
Justice-Centered Ambitious 
Teaching Framework. 
Journal of Research in 
Science Teaching. 

JUST 0. 
Nurturing a 
critical, 
welcoming & 
joy-filled 
community

Critical 
Consciousness

The Justice-centered Ambitious Science Teaching (JuST) Framework.

JuST 3. Revising 
Thinking with 
Community & 
Diverse Expertise

Challenged & 
changed 
science



The PROJECT,
The Team, The Work

Funded in part by NSF Award #210217
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https://stemforall2021.videohall.com/presentations/2236
https://stemforall2021.videohall.com/presentations/2236
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https://multiplex.videohall.com/presentations/2236.html
https://multiplex.videohall.com/presentations/2236.html


A Culture-Setting 
Unit
What is it conceptually?

● First unit of the year
● Model for kinds of 

engagement
● Adapted to local 

contexts
● Pre-assessment
● The power of the 

preview… “Remember 
when we…”

● Groundwork for 
critical, caring & 
joy-filled community



A Culture-Setting 
Unit
What is it practically?



Identity Mapping

Ellie Faugh, 
Warner ‘19 
Rochester, NY

Who are 
you?

Identity, priorities, 
culture

How does 
who we are 
impact how 

we do 
science?

Who are we?
Developing 
classroom 

identity



Localized & 
Justice-Centered 
Anchoring Phenomenon

Ellen Ellison, 
Warner ‘19 
Naples NY

Population (counted in 
2010 Census)

% of population 
with COVID cases

Number of COVID- 
related deaths

Community A 20,565 0.48% 35 (county)

Community B 210,452 1.04% 295 (county)

Community C 2,502 0.20% 35 (county)

Community D 31,426 0.30% 295 (county)



in context

Modeling 
Phenomena

Bre Uckermark, 
Warner ‘14 
Rochester, NY

particles…

arrows…

energy…
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Engage in 
sensemaking 

activities

Reflect on 
what we 

figured out

Add revised 
thinking to 
your model

Science in the 
context of equity:
Explain ways that 
individuals or 
communities have 
experienced equity 
or inequity during 
COVID-19.

How might inequity 
affect the preventer 
and spreader in 
your model?



Student-led 
Experiment Design

Katrina Robinson 
Warner ‘20 
Penfield, NY

Experience

Question

Share!

Design

Experiment

How does Covid 

spread?  Do masks 

work?



Positioning Students as 
Agents of Change

Community 
Connections:

James Kostka, 
Warner ‘18    

South Bronx, NY
Dr. Uzoamaka 
Odoemena, 
Strong Memorial 
Hospital

Q1: How can 
we evaluate 

information to 
determine its 

reliability?

Q2: How can we 
pull in expert 
opinions to 

inform our local 
perspective?

Q3: How can we 
provide space for 

collaborative 
conversations 

with our 
stakeholders?

Q4: How can I 
communicate  

to and for 
people I care 

about keeping 
safe?



The NETWORK
Design-Based Research by Networked PLCs

04

Biology Teachers
Jill’s Lifers

Chemistry 
Teachers working 
in Urban Settings

Brynne’s Chem Crew
Science teachers in the same 

school district, 7-12

Gina’s Bio Bosses
Chemistry Teachers from many different 

districts

Kathy’s Atoms Family
Community Educators

Jason’s Advocates

Middle School Science Teachers

Edith & Esther’s 
Environmental Allies

Sr and Jr Biology Teachers

Paul’s Tigers

Sarah & Leslie’s 
Justice League

Astor’s Alpacas

51

Autonomy-supportive institutions support engagement 
and well-being during reform (Meristo, 2021)

Islandwood Teams



Identify valuable and 
effective 

justice-centered 
ambitious science 
teaching practices

JuST 
PracticeImplement, evaluate 

and revise Covid 
Chemistry Connects 

Us Unit

Justice-centered
Ambitious pedagogy

Working as a PLC
COVID Culture Setting Unit

Summer PD
Lesson 
Study

The work 
of each PLC

52
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Students’ contributions are not conceptually-rich

Teach, monitor & share data on higher-order questioning

Students ownership in what counts and why
Recognition 
See value as students build on each other’s ideas

Data table: Level 1, 2, 3 questions by class & student over time
Student feedback on perceived value of the  process

Th
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f C
ha

ng
e

Chem Crew  Fall 2021

Conceptually-rich questioning



JuST Practices by Teachers for Teachers

Identify valuable and 
effective 

justice-centered 
ambitious science 
teaching practices

JuST Practice

Where else in your life have you seen things act like a rocket launching?



CREDITS: This presentation template was created by 
Slidesgo, and includes icons by Flaticon and 
infographics & images by Freepik

THANKS!
DO YOU HAVE ANY QUESTIONS?
april.luehmann@rochester.edu
COVID Connects Us
Get Real Science

JuST Lab: 80 Secondary Science Teachers +
April Luehmann, University of Rochester
Yang Zhang, Northwestern University
Todd Campbell, University of Connecticut
Hannah Cooke, University of Connecticut
Déana Scipio, Islandwood Environmental Ed.
Priya Pugh, Islandwood Environmental Ed.

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
https://getrealscience.wixsite.com/covidxus
https://www.getrealscience.org



