Supporting Educational Justice in
the Early Years through Scientific
Modeling

Jessica Thompson, Ph. D.
University of Washington

SCIENCE
TEACHING




Context & Background

) o 5
b pe
p - Skwdxconor
(Moses-Columbia)
N amal Spokane
Walla g

Washington State K-12 School Districts

https://ambitioussc

INV1: RsleXSll ienceteaching.org/

Asian/Pacific
Islander

SCIENCE
TEACHING



http://native-land.ca
https://ambitiousscienceteaching.org/
https://ambitiousscienceteaching.org/

Pause, Reflect, Share...

1) What does justice in science
teaching mean to you?

2) Why must we focus on justice
In science education?
3) What happens if we don't?




Today...

What does justice-centered
modeling look like in
elementary classrooms?

What shifts are needed to
support teacher learning?

How can we learn from and
with teachers and students?
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Categorizing,
ranking, and
de-valuing
people’s
bodies, minds,
and behaviors

Categorizing, ranking, and
de-valuing people based on social
constructions of race

Categorizing,
ranking, and
de-valuing
people’s
languages or
linguistic
practices



4 Principles for Educational Justice

Principle 1. Recognizing our own and other’s worlds and
developing critical consciousness

4 R
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Principle 2. Learning and prioritizing students’ communities and ,
2 & 3 DPominant

cultures .
view: Access,
Principle 3. Designing for each student’s full participation in the inclusion
achievement

culture of science

S . . . 1 & 4 Critical view:
Principle 4. Challenging the culture of science through social and Telentity, pover

restorative justice political

C2AST (Critical and Cultural Approaches to
Ambitious Science Teaching)

From Responsive Teaching Toward Developing Culturally
and Linguistically Sustaining Science Teaching Practices



https://www.nsta.org/science-teacher/science-teacher-septemberoctober-2021/c2ast-critical-and-cultural-approaches?utm_term=&utm_campaign=Membership+-+Join+or+Renew+and+Save!&utm_source=adwords&utm_medium=ppc&hsa_acc=2996788327&hsa_cam=20146988607&hsa_grp=&hsa_ad=&hsa_src=x&hsa_tgt=&hsa_kw=&hsa_mt=&hsa_net=adwords&hsa_ver=3&gad=1&gclid=Cj0KCQjwyLGjBhDKARIsAFRNgW_T8Hazz3DSmQqpV0XoIKOk-l6ngbGbG5yBps5xo5bxdzaWy8Rb0woaAtyQEALw_wcB

Eritical view:
Id. entity, power

Co-defining Justice with Teachers

Justice

Scie!e !lteracy
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Ability

Promoting Asset-based Science Teaching for Emergent Language Learners Js MF



Tensions in Teacher Learning

Individual and cognitive Social, cultural, networks & social
perspectives movement perspectives

Critical perspective on equity
Defining equity as inclusion <+ considering identities, power and
and access politics & rightful presence (Gutiérrez,
Philips, Calabrese Barton & Tan)

Race-neutral Teaching Practice Race-conscious Teaching Practice

- (Shaw, Philips)

Settler-colonial Science and

: : Science Instruction and Learning for
Instruction and Curriculum

- Liberation & Transformation (Bang,
Warren & Rosebery)

English-only Instruction for Bilingual and Multilingual Instruction
status quo for justice (Flores & Rosa)




Why focus on modeling? Revising ideas
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http://www.youtube.com/watch?v=SCKNZzYrtDE

Modeling: Electrical Circuit Unit (grade 4)

Name: Date: |[= 113 Teacher: |

Why does the light bulb light up? (Or not?) - My Model

Directions: t \I'-- YO ‘\..; !
1. Draw what you think is happening /7side the D-Cell, the wire, and the light bulb in both situations even thouagh you can’t see inside.
2. Writeafew sentoTc?s below each diagram. Usathe back if You need mﬁm space to show your thinking.

»A\ Q((L"\\‘\\"f !

light bulb

4 .,
When the wires and bulb are connecled\tn the | D-cﬁll in a particular way, the Draw in the wires you drew before. Tn this diagram, the bulb is left
lightbulb lights up. Draw the wires in the dlagram to make the bulb light up. connected to the D-cell for one whole month. Now, the light bulb is no
longer giving off light.
Add to the diagram. Write and draw: What makes the light bulb light up? Why

do you think the bulbglvesoﬂlight? : Why do you think this could be? What do you think would cause the light
) ' ] \ to go out?
| . { - " \ s
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Science has urgent & consequential
real-world connections

What Indigenous Rights
Have to Do With
Fighting Climate
Change

In Brazil, a struggle over the future of the
Amazon is taking place. The struggle will
have global impact.

Before building another telescope, Southern California to see steep hike in fire danger
learn from Hawaiian culture due to warming, study finds

Amid continued protests over the construction of the Thirty Metre Telescope on
Mauna Kea, Haunani Kane suggests scientists can learn from Hawaiian culture Study projects large increase in number of high-risk fire days and a longer fire season

0000600

COMMENT | COMMENT 30 July 2019

By Haunani Kane




Phenomena that matter & Student Ideas
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Student connections

Experienced a black out

| got a little scared

Power went out while | was reading stories

| crashed into the wall when the power went
out

Dad made a fire, mom couldn’t cook so we
ate chips

Other experiences

Light in my bathroom flickers

Rain and lightning on my house, useless too
much of the house’s energy so that it runs
out of power

Thunder and lightning yesterday

Drive-by shooting and downed power lines
“In the Philippines there is a lot of black outs
because the sun keeps affecting the
electricity because it’s hot there every day
with 125 degrees”




Modeling: Kindergarten weather unit

Month Dominant view: Access,
i inclusion & achievement
loud
Ioud:

snowy

How does weather affect puddle size ?

dher| Puddle ' Why?




Modeling: Kindergarten weather unit

Initial model

Puddles
Where does a puddle come from? Where does the puddle go?
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Final model

Puddles
Where does a puddle come from? Where does the puddle go?
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Later, the puddle is...
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What stayed consistent?

What changes do you notice?



Dominant view: Access,

COVID 19 Digital optiOn inclusion & achievement

Seesaw Post

Puddles
Where does a puddle come from? Where does the puddle go?




Modeling: Maximizing opportunities for students
to show ideas (Scaffolding)

Puddles

Where does a puddle come from? Where does the puddle go?




Modeling: Maximizing opportunities for students
to show ideas (Colors, arrows, zoom-ins...)

Name Date:

Puddles
Where does a puddle come from? Where does the puddle go?

~i

Whers. did the puadle come from?

L voar thinking peieey. g . ‘

Whens dig it gop slicwe ¥aur thinkirg helew,




Modeling: Maximizing opportunities for students
to show ideas (Collaboration)

{ Agree ‘V }

m Agree + Add On
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Modeling: Maximizing opportunities for students
to show ideas (Everyday experiences)

wme_ Kindergarten example pare | DT
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Modeling: Maximizing opportunities for students

to show ideas (Language) _
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¢Cémo se forma el charco? éPorque, ahora, el charco es mas
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Connecting to students’ lived experiences
Back-side of the models

e Draw or write something about what Power, historicity & futures matter

this reminds you of. S
e List questions you still have.

While we have data from students, we do
not have much evidence from classroom
observations to know HOW teachers
integrated students’ lived experiences
from this elicitation.




Connecting to Multiple Identities & Phenotypes
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Framing modeling tasks by Making Space to Talk about Language and Race



http://www.youtube.com/watch?v=qOsKmaCcOHs

3rd grade This
reminds me of...

y s meee o

n appear different from others of its species:

explain why a wolf ca



Modeling and Multiple Perspectives with
Phenomena that Matter

Nature-Culture Relations & Ecological Caring

Culture, Families & Communities as Rightfully Belonging

Power, historicity & futures matter






http://www.youtube.com/watch?v=MUONHgDwMrM

Orient toward justice:"Creating equitable learning
opportunities depends critically on teachers’ skill
INn seeing and hearing students’ ideas and
reasoning as conne;’red to science (as opposed
to being off Top[c, of,

\Torse, disrupj&’é).”




Pause, Reflect, Share...

1) What did you notice in the
videos, about student
learning, about teacher

learning?
2) How are you thinking about
the dominant and critical
equity axes in your work?




Teacher
Learning




K example: Learning about student assets

The student is Marisol, who came to the US from Guatemala
this summer. She speaks Mam and a little Spanish and is
learning Spanish and English in school! She loves school and
her family says when she gets home she talks about science as
one of her favorite parts.

When | told the kids the story of Mariposa Grove and posed the
question of why weren’t there any caterpillars after the field was
turned into a garden, | made sure to tell the story in English and
Spanish, and using the pictures from the ppt as visuals. It was
amazing because Marisol spent most of her childhood in a rural
farming community in Guatemala. She is a super talented artist
and was able to explain to me that because the kids made a
garden, the caterpillars went somewhere else to find food.

In thinking about Marisol’'s modeling, her background knowledge
was key to her puzzling through the phenomenon. The modality
of drawing and orally communicating her ideas in Spanish
helped the class access these ideas. And the storytelling in
multiple languages with visual scaffolding helped her to enter
into investigating the problem in the first place.

x
How can the kids in Mariposa Grove bring back caterpillars to their neighborhood?

ravs]- From Spavua, :
<W¢ Kid$ made A
Jorden = ¢,
wenk somewhere
ese.
T don't kow wheve
oy went - )




Teachers' perceptions of students’ strengths in modeling
(November 6, 2020 N=184)
Taking an asset-based perspective, what strengths did you see in your students’ models?
Deep thinking/ ~ “Many students used rational

_ synthesizing ideas reasoning to explain the blackout.”
Drawing/  (9/184

illustratin
"They knew more 'E:Nnkl
I::; a::ﬁf,?h* Acknowledging the
amount of student
Blstudenity’creay "General understanding
(19/184) of plants needing water,
"Ability to revise sun, and space.
their thinking- ,
adjli:,g inking Revising models/thinking

(using concepts from class)

information they (28/184)

have learned.”

"Using prior knowledge

. . " P i
to make a prediction. e

life ex
“"Many of them linked personal (31/184)
experiences to the salad

dressing problem.”

"Being able to label their models.”

“Most used vocabulary in their
answers: repel, magnetic forces."



Challenging Assumptions

K teacher: you see deeper into what they're really
thinking and sometimes a student that you think
that is really at a really low level can surprise you |
by the picture and by what they're trying to say in

the picture. | have this one kid, he hated writng, —
writing time for him was the worst time ever. But

when it came to science. Wow. It was like, | saw a 8 S’ e
. ] . \ J %t}/ o(dfu/ p
different child just because of what he produced for oy L melkureed
. . . . L F's S
those models. So again, with different perspective, so no Catplliar

A5 S kS
it made me realize that he had more potential that | ] Z‘i:;;x421f ;o w§7

was giving him credit for. Because sometimes we I 4 sites -
create our own biases. (Interview 05/20/20) o Offﬁu/ s gool place
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¥
Your Thoughts on &Jr Science Learning!

1. Circle how you felt in science class today (you can circle more than 1 feeling).

Happily Challenged Confident

K-2 \ el
Your Thoughts on Our Science Learning!
1./Cirde‘h3‘w you felt in science class today ( circle more than 1 feeling).
s /ocrcan Excited Distracted
Ji7 ] |

’\Q)

Distracted

February 13
. \ Excited
preowsiinlll el Distracted
|/ Happily Chall...
« ‘ g Confident
|~ Intere. Confused .
~ Creative
,v//\, Interested
\/’ Confused
Bored
I liked the learning I didn't understand. SCientiSt
todsy and wank o e Helpful
0

Feelings from Science Lesson @
|

Helt like | could teach

The work felt just right
(not too hard and not someone else,
oo easy).

I had good ideas in
science class today,

Creative

=

=

Bored Helpful
Z h24 &
| coutdn’t wait for 1 felt like a scientist. I helped some of my
schence to be over. classmates with
science.

5 10 15

Number of students= 25

2. What do you like most about our strereetmmT
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Orient toward justice: Poverty, race, gender or
being a language learner is not a learning disabllity.
It is an opportunity to interrupt oppression.

“If education is to empower culturally
and linguistically diverse students it
must be transformative. Empowerment
can be described as student academic
competence, self-efficacy (belief in
one’s ability) and initiative.”

-Dr. James Banks




Pause, Reflect, Share...

1) What did you notice in these
teacher learning stories?
2) How might you collect and

center teacher stories of
justice-centered teaching in
your work?




Teacher Teams
Learning
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A systems-level challenge to improve
ambitious and equitable curricula & instruction




Design Justice

Principles

Principle 1

We use design to sustain, heal, and
empower our communities, as well as
to seek liberation from exploitative
and oppressive systems.

Principle 3

We prioritize design’s impact on the
community over the intentions of
the designer.

Principle 5

We see the role of the designer as a
facilitator rather than an expert.

inciple 7

We share design knowledge and tools
with our communities.

Principle 9

‘We work towards non-exploitative
solutions that reconnect us to the
earth and to each other.

Design justice rethinks design processes, centers
people who are normally marginalized by design,
and uses collaborative, creative practices to address
the deepest challenges our communities face.

Principle 2

We center the voices of those who are
directly impacted by the outcomes of
the design process.

Principle 4

We view change as emergent from an
accountable, accessible, and
collaborative process, rather than as a
point at the end of a process.”

Principle 6

We believe that everyone is an expert
based on their own lived experience,
and that we all have unique and
brilliant contributions to bring to a
design process.

Principle 8

We work towards sustainable,
community-led and -controlled
outcomes.

Principle 10

Before seeking new design solutions,
we look for what is already working at
the community level. We honor and
uplift traditional, indigenous, and local
knowledge and practices.

SASHA COSTANZA-CHOCK




CORE PRINCIPLES OF
IMPROVEMENT

Embrace
measurement

Develop networks that improve instruction by asking:
Which practices work? Under which conditions? And
for whom?




Organizing as a hetwork & engaging in
disciplined inquiry

Sample Timeline

O O ¥ O A O
O O O O 1O O O O O O

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

A A
O 0O O O O 0o oo od

KEY

A studio day embedded workshop [ district-wide convening workshops

(O school-based data/planning workshops ¥t Instructional walks with principals

Note: Filted shapes represent refease from instruction. & Coach individual/small group work with teachers




NIC with a
common aim &

GOAL:

Improve all students’ written and spoken
science explanations, arguments & models for

inquiry

praCtlceS all students and for EB students in particular
PRIMARY DRIVW\
Making the Equitable talk Using Revising
language of for how/why evidence to models
science explanations construct and with
explicit revise evidence
explanations
SECONDARY (ACTIONABLE) DRIVERS:
Sequenced
Using language share-out of
functions as Structured talk Revising lists of models
lens for for how/why Peer feedback student
reading, reasoning to deepen generated Yr 2: 2 schools
writing, and written hypotheses Yr 3: 2 schools
modeling Yr 1: 1 school explanations with evidence Yr 4: 1 schools
Yr 2: 4 schools Yr 5: 1 school
Yr2: 1 school Yr 3: 2 schools Yr 3: 1 schools Yr 2: 2 schools
Yr3: 1 school Yr 4: 1 school Yr 4: 3 schools
Yr4-: 1 school Yr 5: 2 school Yr 5: 6 schools Leagqstcf:;ﬁﬁgz W



Learnin

1. Sharing your

ideas
1 think happened because
I think if then because

+Evidence that supports my idea is

My idea s
+'m not sure, but | think
My question about this is

a‘”

4. Compare/contrast

Ideas

+We agree about

% (partner’s name)

and 1 agree about

We both thought

+We disagreed about "

@ (partner’s name)
o butiwasthinking

S

Partner Aand B
switch oles

g Loops

2. Revoice

(paraphrase)

+1 thought | heard you say

+Is this what you mean:
?

Would you clarify what you mean by
?

+Could you explain
again?

Teaching
Practice

+No, what | meant was

+That's close but
*That's partfally correct, however

+Yes, that's right. | agree that

\Would you dlarify what you mean

Goals/Outcomes

Driver Diagram — Loowit High School

Primary Drivers/Direct Impacts  Secondary Drivers/Actions & Interventions

Working theory
of student
learning

. Quality of talk + Student generated science sentence stems
Loowit "?OAL' «  sustained student-to-student Group roles with sentence stems (Structured Talk)
lr)crease richness and science talk « Talk moves that increase student-student discourse

N tent dlsusa o « - critca thinking (how & why) « e (e

M . . « challenging one another to build OCEINg how to'ta:kto-one:another

justify with evidence new ideas * Tools that help mediate conversation with one another
and challenge N - (students record/track conversation)

explanatory models. * quantity opportunities for EBs «  In the moment tools to share, invite, record and compare
« Self assessments and peer assessments

Support ALL students’

reasoning at WHY
eve Improved tools that support

o ¢ oo * Pairing like-languages for EBs
bitious and equitable teaching « Having roles for EB students (explicit tasks so that equal
r ALL students and Emergent

opportunity for talk
lingual (EB) students in particular. . ng to pr?;;are for gonversation
* Teaching language functions (e.g. cause and effect)
* Teaching functions of models and explanations — what
those mean in science
* Planning with attention to Tier 2 language

oordination with school norms
d structures for
iscourse

Collaboration with EL/ELA & math teachers
Use similar norms, structures, tools as ELA & math

Vhen gaged in structured talk with a partner, which of the following did you try? (check ALL that apply

I sha y idea

I could revoice my partner’s idea
1 Ilstened to my partner‘s ldea
[ agreed w

My partner and I looked for similarities and
differences in our ideas
I used a sentence stem to explain my idea

3
a
[
9
1 Other

OR RO

D iV L owr —bkmlu) akx
ptlesis on oun ad “i r’fvm‘ an aney
Vhat w nt well in your discussion7 What could have gone better7

ond WS ouc, '::9 ot

xplain one thing in this unit that you understand better or differently after talking with your partner today.

- Now undes st oW omgnes calnses works and

have. o
tren, ane o bv o iFure <+ vortobles.

o\-df|




What can we do to improve?

PDSA Cycles with PLCs

Data \

Changes that result

Data \H./[’A in improvement
A QY
|

Guiding questions:
What are we trying to accomplish?
How will we know that a change is an improvement?

What change can we make that will result in an improvement?

Data \b
e \. ‘-‘
/ l .‘ { W Implementation
! of change
Wider-scale

tart with &{L
S ith: ‘
tests O Change

Hunches
Theories A
Ideas ‘ Follow-up
tests
Small scale
tests

Challenges

2

X

K

=%

£

o

o

Opportunities
Time

P=Plan  D=Do [ =Barrier —— =Direct flow of impact
S = Study A=Act ----- = Lingering background impact  Arrowhead = Feedback or feedforward

Different sizes of letters and cycles and bold letters = denotes differences in importance/impact




Researcher
Learning




From assimilation to transformation: Questions for
researchers to ask

e What happens when partners disagree about what we mean by equity? How will we
work on our most critical edges together?

e How can we hold ourselves accountable to maintaining a critical perspective, in the face
of pressure to move quickly and efficiently?

e How can we ensure that teachers and researchers of color are listened to and their ideas
and concerns are taken seriously rather than silenced?

e Who else do we need to be in conversation with?

e How/when do we flatten hierarchies such that people in positions of power cannot
threaten junior researchers and teachers, particularly women of color?

e Iftheresearch team is white, how can we critically examine whiteness and the role it
plays in science education and our own research?

e What work needs to be done or undone to create counterspaces for acts of resistance?
(Solorzano & Yosso, 2002)



Pause, Reflect, Share...

1) Which of these questions
resonate with you?

2) What might be a good
starting point for yourself and
your team?
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Website: ambitiousscienceteaching.org

Facebook: Advancing Ambitious and Equitable Practices (ask to join!)
Email: jjthomps@uw.edu

Twitter: @JessicaATP

AMBITIOUS
SCIENCE
TEACHING
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Theory of Classroom learning

Ambitious Science Teaching & Rigor & Responsiveness. Engaging students’ prior
knowledge as an equity move to help learners feel connected & respected for their

experiences (Kang, Windschitl, Stroupe, & Thompson, 2016; Stroupe, 2014; Thompson et al., 2016;
Windschitl, Thompson, & Braaten 2018)

Culturally Responsive Teaching. Building on students' funds of knowledge with a focus

on culturally & linguistically diverse students’ knowledge (Hammond, 2014; Suérez, 2020;
Villegas Lucas, 2007)

Critical Approaches to Science Teaching. Leveraging science practices to address

historicized inequities and injustices (Calabrese Barton & Tan 2020; Gutierrez, R., 2002; Paris & Alim,
2014; Winn, 2018)

R

AMBITIOUS
SCIENCE
TEACHING




Theory of Teacher Learning

Social Networks. Supporting teachers in maintaining a stance towards inquiry, focus on student learning, and
Su pport group collaboratlon (Borko, Koellner & Jacobs, 2014; Cheung, Reinhardt, Stone & Little, 2018; Thompson, Richards & Shim, 2019; Wenner & Campbell, 2017)

Situated Professional Learning Communities. Building capacity for sustained learning and improvement (cobs,
McClain, de Silva Lamberg, & Dean, 2003; Jackson & Cobb, 2012: Richmond & Manakore, 2011)

Practice-Oriented Teacher Development. Supportin‘ghprofessional learning of practices, tools and principles.
(Thompson et al., 2013, Windschitl, Thompson, Braaten & Stroupe 2020; Thompson, Mawyer, Johnson, Scipio & Luehmann, 2020)

Development of Critical Consciousness. Supporting teachers to notice for equity and equity in action (atterson, Higes
& Athanses, 2019; VanEs & Hand, 2017)


https://journals.sagepub.com/doi/full/10.1177/2332858419875718

Theory: RPPs & NICs

RPPs. Research-practice partnerships have strong potential to generate
and improve collective knowledge and novel solutions over time (e.g.,
Coburn & Penuel, 2016):

e Mutualistic collaborations between practitioners and researchers
e Oriented toward situated problems of practice

NICs. Across institutions, a commmonly shared set of core practices, along
with its tools, could evolve over time to improve and innovate within the
work of teaching (Bryk, Gomez, & Grunow, 2011; Hiebert & Morris, 2012)



For me will be interesting to hear the basics of your Framework and, from there, your main findings and your view about which may be the sensitive new
challenges.

I’m interested in how pre-service teachers learn to participate meaningfully in model-based investigations in and how they learn to integrate aspects of
meaningful engagement into their own teaching practice. We designed tools and supports for the practices of planning, enacting and reflecting on
model-based investigations and are currently investigating how written reflections on their own enactments of such investigations can help us to understand
their professional development better. Questions we're asking ourselves are:

1.

ounew

How can improvement cycles be used to improve our tools for co-planning model-based investigations and how can student feedback on our tools
be integrated into them?

How can we support the written reflections of our students in multiple reflection sessions, in order to establish meaningful practice for them
instead of our students re-iterating on the same ideas of participation?Perhaps nothing new but the insights from a long project are certainly exciting. |
would like to hear about the Authors’ perspective on this to look at what others are doing in situations described in the paper, which is comparable to ours.

+getting an insight into how "providing more equitable learning opportunities for diverse students " is implemented

+how teachers are supported to distribute Epistemic Agency and how they see it is picked up by pupils



