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The vision of the National Girls

Collaborative Project is to support and 

create STEM experiences that are as 

diverse as the world we live in.

NGCP Vision

Supporting Equitable Approaches to Early Science Education



Connect + Create + Collaborate

Increase our collective impact

by strengthening organizational

effectiveness and enhancing our

fiscal sustainability.

Build and sustain a network

of advocates to provide equitable 

and inclusive STEM 

opportunities.

Catalyze equity in STEM

from research to practice by

providing actionable knowledge 

that transforms the STEM 

experience.
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Our Goals

Supporting Equitable Approaches to Early Science Education



ÅNetwork Partnerships

ÅIF/THEN Collection

ÅFabFems

ÅYouth Advisory Board

ÅState Leadership Teams

NGCP Activities

Supporting Equitable Approaches to Early Science Education



National Webinars

Supporting Equitable Approaches to Early Science Education

ÅOffered monthly on topics to help our networks grow and thrive

ÅSpeakers include educators, researchers, authors, and diverse STEM 

professionals

ÅSign up: https://www.ngcproject.org/events-announcements

https://www.ngcproject.org/events-announcements


NGCP Newsletter

Supporting Equitable Approaches to Early Science Education

ÅNational in-person and online events

ÅSTEM resources for engaging girls and youth, 

professional development opportunities for 

educators, and opportunities for youth

ÅResearch and reports related to STEM and 

equity, informal STEM education and learning

ÅNGCP updates and events, including 

webinars, knowledge products, and tools
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Speakers
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Amanda Cardarelli
Researcher

Amanda Strawhacker
Pre-K ï8  STEAM Coordinator



Harnessing Language to 
Increase Girlsô Science 

Engagement 

Amanda Cardarelli
Senior Research Associate

Education Development Center (EDC)

March 9th, 2023



Women in STEM

Funk & Parker, 2019



Gender stereotypes about science 
develop early and impact engagement

Children develop stereotypes associating scientists with males 
by age 7

Stereotypes hinder girlsô science engagement

Levine et al., 1999; 2005; Master 

2021; Master et al., 2021; Miller et 

al., 2018; Penner & Paret, 2008



How do children develop this 
stereotype and why does it affect 
girls?



Language.



ñScientists think about problems and 

get ideas to solve them.ò

ñIt means youôre thinking like a 

real scientistò

Describing scientists as a kind of 

person or identity Gelman et al., 1999; 2010; Rhodes & 

Leslie, 2017; Rhodes et al., 2012; Wang 

et al., 2022; Waxman, 2004; 2010





Describing scientists 

as a kind of person or 

identity

Describing science as 

an action that people 

do Lei et al., 2019; Rhodes et al., 

2019; 2020; Wang et al., 2022



Participating NYC PreK-for-All Sites





ñScientists have a really cool job. They think about 

something and they create a smart thought é But it's 

really cool because today as a scientist, you're going 

to ask yourself a big question. And the big question 

that you're asking yourself is, what is friction?ò

- Teacher



ñOkay, so today we're going to do science. Doing 

science means exploring the world and using our five 

senses. Today, we are going to be doing science and 

learning about something called friction.ò

- Teacher



To measure persistence in science, we asked children to guess how far a toy 

car would go down a ramp on different textures. They could choose to make up 

to six guesses.



The game was rigged, so at the beginning children would get feedback that 

they had made an incorrect guess (ñHmm, that wasnôt quite the right guessò).
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# of teacher references to scientists 
Rhodes, Cardarelli, & Leslie 

(2020)



So, what can educators do?

Å Use action-focused language 

Å Talk about science as a process that anyone can 

do

Å Encourage questioning as part of doing science



Thank you! Letôs DO Science!
Amanda Cardarelli

acardarelli@edc.org

www.kidconcepts.org

www.discoveriesinaction.org

mailto:acardarelli@edc.org
http://www.kidconcepts.org/
http://www.discoveriesinaction.org/
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Practical Tips for Inclusive Learning Settings

Inclusion means planning individually, but teaching collectively

Image Credit: Interaction Institute for Social Change | Artist: Angus Maguire



Practical Tips for Inclusive Learning Settings

Inclusion means planning individually, but teaching collectively

Image Credit: A collaboration between Center for Story-based Strategy & Interaction Institute for Social Change. https://www.storybasedstrategy.org/the4thbox

https://www.storybasedstrategy.org/the4thbox


Building Shared Language

Teacher: How does this snail protect itself?

Mona: They have a thingy on top.

Teacher: Ok, can we be more specificé

[Mona shrugs.]

Yuval: The shell.

Teacher: Yes! The shell! Ok, so what about 

how the snail movesé



Building Shared Language

Teacher: How does this snail protect itself?

Mona: They have a thingy on top.

Teacher: Interesting! Mona sees something on 

top of the snail. Can you describe it?

Mona: Itôs brown. And hard.

Teacher: Ah, so this ñbrown and hardò thing 

might be helping the snail stay protected. Can 

we give this thing a name?

Ellie: Itôs the snailôs house! 

Yuval: Itôs made of a shell.



Following Curiosity

Teacher: So what happens when we take 
food into the stomach?

Paris: It gets crunched! And wait is that 
how vomit happens?! Youôre spewing 
foodï

Teacher: Paris, thatôs not appropriate 
right now

Paris: But wait, can I finish?

Teacher: First warning, Paris. Who can 
explain stomach acid?



Following Curiosity

Teacher: What happens when we take food 

into the stomach?

Paris: It gets crunched! And wait is that how 

vomit happens?! Youôre spewing food because 

thereôs too much acid and it bubbles up?

Teacher: Interesting idea! What do folks 

think about Parisô question?Do we have 

chemical reactions in our stomachs?

Audry: My dad has acid reflux and he says he 

feels acid come up his throat sometimes?

Paris: So yes! Stomach acid works like the 

vinegar and makes bubbles or something!



Distributing Expertise

Amaya: I have a question! Why does the moon 

change shape like that?

Teacher: Actually it doesnôt! It just looks 

that way because of the angle of the sun.

Amaya: But what about when itôs only a little 

curve like last night? 

Teacher: I donôt have time right now to 

answer every question, so letôs talk about it 

after class.

Amaya: Ok.



Distributing Expertise

Amaya: I have a question! Why does the moon change 

shape like that?

Teacher: Interesting question! Does anyone have ideas 

about the moon changing shape?

Rhea: It doesnôt really, I think itôs just the light like our 

basketball experiment.

Teacher: Ok, so Rhea are you remembering when we 

used flashlights to see the shadow on a basketball? 

Rhea: Yeah. The basketball didnôt change shape it just had 

darkness on part of it.

Teacher: Rhea and Amaya, do you want to try that 

experiment again today at snack? We can pretend the 

basketball is the moon.



5 Tips to Try in Science Class

Instead oféWhy not tryé Why the change?

1 ñCan you be more 

specific?ò

ñOK, [repeat their words]. 

What other ways can we 

think of to describe this?ò

-Help students build 

knowledge using 

observational skills.

-Using advanced vocabulary 

can mask gaps in 

understanding.

2 ñThatôs not appropriate, 

please focus on our 

taskò

ñTell me how you got there 

from our activity?ò

-Offer trust that students are 

trying to make connections.

3 Directly answering a 

question

Crowdsource knowledge 

from our learning community 

and return to the same 

question with the original 

student 

-Position yourself as co-

investigator rather than an 

expert with all the answers.

-ñTeach someone to fishéò



5 Tips to Try in Science Class

Instead oféWhy not tryéWhy the change?

4 4) ñHm, not quite 

Lolaéò

ñInteresting! Does 

someone else have a 

response to Lolaôs 

idea?ò

-Foster dialogue among 

students rather than being a 

gatekeeper of correct 

responses

5 5) ñIôm going to call on 

someone besides Zev, 

someone who hasnôt 

spoken yetéò

Just call on specific 

names at random 

times; If they donôt 

know the answer, allow 

them to choose a friend 

to call on.

-Everyone in class is a 

participant in our science 

dialogue, without having a 

knowledge-based identity or 

role attached to it.



Science takes time.
Offer it freely when you can.



Learning

Science takes time.
Offer it freely when you can.



ǒ Help kids step up and step back during group work and class 

discussions. Everyone should get a chance to try different science 

roles and activities.

ǒ Highlight diverse scientists and their contributions (Bibha 

Chowdhuri, Mae Jamison, Temple Grandin)

ǒ Focus on collaborative investigations over competitions

Inclusive Teaching Moves in Science Class





Q & A
Weôll take questions from the chat and from 

people using the óhand raiseô function.

Supporting Equitable Approaches to Early Science Education



Call to Action

Supporting Equitable Approaches to Early Science Education

ÅHow will you make shifts in your 

language? Share one idea in the chat! 

ÅExample: How might you talk to students 

about the scientific method in a way that 

uses action-focused language rather than 

identity-focused language? Share in the 

chat! 

Reconsider Your Language

Image Credit: 

Attribution:,Efbrazil, CC BY-SA 4.0, via Wikimedia Commons

https://commons.wikimedia.org/wiki/File:The_Scientific_Method.svg
https://creativecommons.org/licenses/by-sa/4.0


Upcoming Webinar
Register: ngcproject.org/events-announcements 

Supporting Equitable Approaches to Early Science Education



Learn more at ngcproject.org

Supporting Equitable Approaches to Early Science Education


