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Sc1Girls Strategies Tralning
Agenda

* Welcome!

e SciGirls Overview
e Activity!

e SciGirls Strategies
* Questions
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Let’s Do An Activity!
Mlission Patch Party
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Mlission Patch Party

Design a Mission Patch for Your Group!

 Materials:
— Paper
— Pencils, markers

— Internet access for
researching

— Digital tools for design
(optional)
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TV show and outreach program produced at Twin Citeis PBS and shown nationwide. Our goal is (read goal)


Our Approach

e OnTV
— national PBS Kids series

* Online
— PBS Kids website

 On the Ground
— activities and professional
development
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Presentation Notes
We're a national TV show on PBS KIDS, we have a kid-facing website with games and activiteis on pbskids.org, and we do teacher-facing things like what you are attending now.



On TV

* Check your local PBS listings OR watch full
episodes online

— Features real girls doing STEM investigations they’re
passionate about

— Highlights the science and engineering processes
— Features real women STEM professionals
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SciGirls is a 30 min. television program aired nationally. It airs at different times all over the country, so you must check your local listings for the air time in your area. We are carried on approximately 86% of PBS stations nationwide. You can always stream episodes online from our PBSKids website, on YouTube, Amazon, PBS Learning media or the SciGirls educators site scigirlsconnect.org.
The show features “real” girls and women, meaning that we do not have actors. We go around the country and select a different group of girls and mentors for each episode. 
We are QUALITY, reality TV! The girls are not scripted. We connect the girls with a scientist or engineer as a mentor, give them a STEM challenge and let them go. The reason we do this is so that we show the PROCESS of science and engineering, not just the end result. We wanted to show girls that it is ok to struggle, make mistakes and disagree. This is all part of science!



Online
pbskids.org/scigirls
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Our website is now mobile friendly! Girls can watch videos, play games, and create a profile.
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Rule the Roost is an unique game asking players to do or make things in the real world while earning points and playing for teams online. These real world tasks are categorized by interest and STEM content areas. Their progress in completing the tasks (called questies) is tracked on their profiles.

The Big Question is a simple citizen science interactive experience on different topics and provides a protocol for girls to collect data and submit  it on the website. The data uploaded by all players can be viewed in multiple formats (pie chart and bar graph).

Each month the game starts over with new questies and a new Big Question and the previous months’ winning team takes over the home page. 
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SciGirls Strategies: How to Engage Girls in STEM!

Learn about the latest strategies to engage girls in STEM!

FEATURED VIDEOS FEATURED ACTIVITIES RESOURCES EN ESPANOL
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On The Ground
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Engaging Latinx'Families

Key ingredients
for successful STEM programs
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Let’s look at the datal!

Research/Rationale

Let’s review and discuss the following
graphs.
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Hand out laminated data sheet sets to each small group and half sheets with the three questions on it.

Small groups look at all the graphs and discuss the questions.


Average GPA

el
n

Ing
IS

23

Rationale
GPAs in Math and Science

Grade Point Average in Mathematics, by Gender, 1990-2009

Grade Point Average in Science, by Gender, 1990-2009
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L ~~ SOURCE: U.S. Department of Education, Institute of Education Sciences ~——
e o] 7 ~National Center for Education Statistics, High School Transcript Study
SCI GII"S . (HSTS), various years, 1990-2009.

B )N Vo (R v © W \ﬂ % @tpt

TWIN
CITIES
PBS



Presenter
Presentation Notes
The next three slides show girls' and womens' participation in STEM throughout their education and career. In this graph, girls are in red and boys in blue. Here you can see that, through 2009, girls consistently outperformed boys in science and math at the high school level. We are sourcing newer statistics for you.
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Bachelor's Degrees, 2014
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Even though girls CAN do science and engineering, they are not CHOOSING to pursue it in college. 

This graph shows the percentage of bachelor’s degrees earned by women in selected STEM fields over the last four decades. 

First, over the past four decades, the percentage of women receiving degrees in STEM has increased dramatically. For every field except computer science, the trend is upward. 
Second, although generally women have increased their share of STEM degrees overall, clearly women’s representation varies by field. 
In 2006, in the biological and agricultural sciences, women earned the majority of bachelor’s degrees.
Women earned about half of the bachelor’s degrees in chemistry and math, 
But women earned a much smaller percentage of degrees in physics, engineering ,and computer science.
In fact, women’s representation among computer science bachelor’s degree recipients is decreasing. Computer science is a stark reminder that we cannot take women’s progress for granted. In 1986, women earned a third, or one out of every three bachelor’s degrees awarded in computer science; by 2006, women’s share of computer science degrees had dropped to 21% or one out of every five degrees awarded. 

[OPTIONAL]
Overall, trends in bachelor’s degree attainment for women by race mirror the overall pattern (i.e., increasing over time). However, in some cases the gender gap in degree attainment for African American men and women and Hispanic men and women is much smaller than we see overall. For example, in 2006, African American women earned 60% of physical sciences degrees awarded to African Americans. 



Rationale

Employed women scientists and
engineers, as a percentage of selected
occupations, 2015

60
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SOURCE: U.S. Department of

0 Education, Institute of Education
Life science Physical and related Computer and math Engineers Sciences, National Center for
scientists scientists Education Statistics, 2014.
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In this graph you can see even fewer women participating in STEM careers. Where women were over 50% of recipients of bioscience undergraduate degrees, they are less than 50% of the life science workforce. The numbers go down from there, and less than 30% of computer scientists and less than 20% of engineers are women – two groups that are well paid and have increasing job security.
�What story do these graphs tell? (wait for questions)



Rationale

* Boys and girls do not display a
significant difference in their
abilities in STEM. The cause is
social and environmental.

» Differences consistently appear in
girls’ interest and confidence in
STEM subjects, starting at a very
young age.

» These differences can be linked to a
negative self-perception,
enhanced by stereotypes.
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STEM for all learning
environment and culturally
responsive teaching practices
frame all of the SciGirls
Strategies.
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Research shows that creating a STEM for All Learning environment and practicing culturally relevant teaching strategies to engage and effectively served all girls in STEM.
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Brainstorm:

What creates the least welcoming
STEM learning environment?

* Physical space
* Behaviors/interactions of people
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Prompt them to think about the physical space and behaviors/interaction of the people in the space.
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* Create a warm and well decorated space that
fosters cooperation and acceptance

* Learn about youth’s needs

* Practice and encourage active listening

* Use icebreakers

e Create an atmosphere of mutual respect

* Provide opportunities for youth to voice their
opinions and feel accepted
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Culturally Responsive Teachilng

Lifelong process of using
cultural knowledge, prior
experiences, and performance
styles of diverse students to
make learning more
appropriate and effective for
students.
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Research shows that creating a STEM for All Learning environment and practicing culturally relevant teaching strategies to engage and effectively served all girls in STEM.



Surface Culture
(Observable)

Holiday traditions Food

Manners  Gestures
Religious rituals  Sports

Works of art Clothing

Literature

Concept of justice Concept of beauty

Notions of modest
Definitions of sin i

Motivations Working styles
Approaches to problem solving

Handling of emotions

Communication styles Rules of social etiquette

Deep Culture
(Non-observable)

Rules of relationships

Concept of fairness Religious beliefs

Ideas of cleanliness Gender differences

Importance of time

Differences between public and private Attiiges wrules

Tolerance for change
Personal space

Learning styles
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SciGirls Strateg:es. _
How to Engage Girls in STEM'

The SchrrIs approach is rooted in research about how
to engage girls in STEM. A quarter of a century of studies
have converged on a set of strategies that work, and they
have become the framework for SciGirls. '

@ Connect STEM experlences to glrls
lives. - - -

e Support girls using STEM practices. -
e Empower girls to embrace struggles.

Encourage g|rls to challenge STEM
' stereotypes.

‘ Emphesize thet STEM is collabor '
and community-oriented.
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Interact W|th dwerse STE
models & mentors.




Small Group Discussion
1. Take a look at the SciGirls Strategies Postcard.
2. Choose 1 — 2 strategies that catch your attention.

3. Discuss your strategy(s): do you agree with it? Have you used it in your
space? How could it affect youth in your programs or in your life?

g
SciGirls
pbskids.org/scigirls

SciGirls Strategies:
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OMflect STEM Experien

* Allow youth to explore issues or topics they care
about and that impact their lives, families, or
communities to help them see the relevancy of
STEM.

* Include posters, materials, and examples that
reference girls’ communities and experiences; for
instance, posters of STEM professionals who mirror
the girls.

* Allow time for reflection. You might ask them to
write in a journal or talk with each other about
connections to their lives.

SciGirls
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Presentation Notes
Ask girls about their backgrounds, interests, and community to better understand how to connect STEM to their lives, or have girls choose the topics they want to explore. 
Create experiences that allow girls to explore issues or topics they care about and that impact their lives, families, or communities to help girls see the relevancy of STEM. 
Include posters, materials, and examples that reference girls’ communities and experiences; for instance, posters of STEM professionals who mirror the girls.
Allow time for reflection throughout the activity. You might ask girls to write in a journal or talk with each other about connections to their lives.

Connect STEM experiences to girls’ lives.  
 
 
#1 STEM identity refers to a person’s sense of who they are, want to be, and what they believe they are capable of in relation to STEM. 



JppOort girls using

practices.
e Engage girls in hands-on, inquiry-based STEM
experiences that incorporate practices used by
STEM professionals

 STEM Practices: asking questions and
identifying problems, planning investigations,
making predictions, building and testing
models or prototypes, analyzing data and
constructing explanations, and sharing results
and solutions
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Engage girls in hands-on, inquiry-based STEM experiences that incorporate practices used by STEM professionals. Let girls take ownership of their own STEM learning and engage in meaningful STEM work to positively impact their identities and re-define how they see STEM 



Provide opportunities for girls to engage in scientific and engineering practices such as asking questions and identifying problems, planning investigations, making predictions, building and testing models or prototypes, analyzing data and constructing explanations, and sharing results and solutions. 
Provide opportunities for girls to engage in hands-on STEM activities that incorporate scientific and engineering practices and that are open-ended (ones that have several right answers and many ways to get to them).
Provide opportunities for girls to use everyday language to make sense of science terminology. Use their language when you reiterate points.
Make direct connections between STEM activities and the work of STEM professionals so girls understand they are doing real STEM work. They’ll be able to envision themselves as someone who does STEM. 



oower gilrls
struggle.

Working through problems and having
experiments fail is a normal part of the scientific
and engineering process.

* Provide time and space for to grapple with and
process ideas before stepping in to provide
support and direction.

* Ask questions that get at the process of learning
rather than a finished product

* Provide feedback on things they can control—
such as process, strategy, behavior

SciGirls
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Sarah

Teach girls that working through problems and having experiments fail is a normal part of the scientific and engineering process. 
Provide time and space for girls to grapple with and process ideas before stepping in to provide support and direction. 
Ask questions that get at the process of learning rather than a finished product (for example, how did you get to that answer? or how did you decide what step to do next? or I like how you connected your learning to this activity).
Provide feedback on things girls can control—such as process (problem solving, critical thinking, information processing, communicating results), strategies (trying new approaches to solve problems, reverse engineering, switching perspective, collaborations), and behaviors (effort, persistence, challenge seeking).



: Burage girls CO

* Provide examples of what STﬁ\/IJEfo§k]s:Ii§e?ort ype S

professionals. Help girls understand the
stereotypical STEM professional is not what many
people experience in their own work lives.

* Incorporate materials, images, and content that
counter stereotypes about who does STEM.

* Provide opportunities for girls to work together,
support each other, and connect with STEM-minded
peers.

* Point out that doing STEM and being a STEM person
does not contradict how girls see themselves or
their aspirations for the future.
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Provide examples of what STEM looks like for professionals. Help girls understand the stereotypical STEM professional (working alone on a computer or in a lab) is not what many people experience in their own work lives. 
Incorporate materials, images, and content that counter stereotypes about who does STEM. For example, display posters of female scientists and highlight female scientists doing work that benefits the community.
Provide opportunities for girls to work together, support each other, and connect with STEM-minded peers.
Point out that doing STEM and being a STEM person does not contradict how girls see themselves or their aspirations for the future.



collaborative, social, and

Provide opportunﬁ%ig%@i}%% %o;%%r;tg)sa%gésgl}’l‘llygr% %Iﬁ

them understand the benefits of collaboration.

Give girls ownership in the process by designing meaningful team
roles that are intellectually engaging and provide opportunities
for each girl to contribute to the learning process.

Help girls get to know each other, make connections, and feel
comfortable sharing their ideas.

Share examples of how STEM offers opportunities to work with
others, help others, and give back to the community.
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Provide opportunities for girls to collaborate successfully and help them understand the benefits of collaboration.
Give girls ownership in the process by designing meaningful team roles that are intellectually engaging and provide opportunities for each girl to contribute to the learning process. 
Create a supportive learning environment by helping girls get to know each other, make connections, and feel comfortable sharing their ideas.
Share examples of how STEM offers opportunities to work with others, help others, and give back to the community. 



'6.“Intéract wlth diversé STEM
role models and mentors

* Incorporate role models who are supportive, engaging,
and relatable who mirror the diversity in your population.

* Encourage role models to describe their career path, what
their work looks like and how their work benefits others.
Ask them to talk about their personal lives as well,
including their hobbies, interests, pets, and families.

* Provide opportunities for girls to engage with different
types of role models like STEM professionals, educators,
parents, and near peers (high school or college students).
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Incorporate role models who are supportive, engaging, and relatable who mirror the diversity in your population.
Invite role models to be guest speakers, host a ‘Women in STEM’ panel, and provide opportunities for girls to engage in hands-on activities with role models.
Encourage role models to describe their career path, what their work looks like and how their work benefits others. Ask them to talk about their personal lives as well, including their hobbies, interests, pets, and families.
Provide opportunities for girls to engage with different types of role models like STEM professionals, educators, parents, and near peers (high school or college students). 



Role Model Viaeoé
The SciGirls Collection

Architectural
Estimator: Brennetta
Harris

ROLE MODEL PROFILES

Web Developer |
Project Manager:
| Emmaly

Manchanthasouk
ROLE MODEL PROFILES

Meet Brennetta Harris, an
architectural estimator at CMI
Architectural Products.

Meet Emmaly Manchanthasouk, a
business analyst at Land O’ Lakes.

Learning Experience
Designer: Shakiyla
Huggins

ROLE MODEL PROFILES

Space Station Park Ranger: Claudia  Bicycle Engineer:
Explorer: Abby santiago Rachel Gitajn

ROLE MODEL PROFILES

ROLE MODEL PROFILES ROLE MODEL PROFILES
Graduate student and math Abby seeks adventure, from doing s : ; _ :
teacher, Shakiyla strives to make math to exploring Chicago to As a Citizen Science coordinator at Meet Rachel Gitajn, a design
online learning easy. sending bacteria to space! ComgfEies Nellsimel Pgrk, el engiuesy i QuElily Elsye
shares her love of science and the Products.

outdoors with the community.

VIDEO

e

Bidloga | Biologist:

Amelia Merced A% 8 . Firefighter: Kate
ROLE MODEL PROFILES g E 3 : Heckaman
Dr. Amelia is a microscopist in [Meotnisciemst | y y ROLE MODEL PROFILES

Puerto Rico researching plant
development and diversity.

Meet Kate Heckaman, a firefighter in

the St. Paul Fire Department.

Gameplay Engineer: Welder [ Instructor: Medicinal Chemist:
Aubrey Scott Seven Bailey Becca Cuellar
ROLE MODEL PROFILES ROLE MODEL PROFILES ROLE MODEL PROFILES

Find more role model videos at: scigirlsconnect.org/resource_topic/role-model-profiles




*+ Think about the activity we did today.

* Each table will take one of the SciGirls
Strategies and discuss how they were used
in today’s activity.

* Be prepared to share with the rest of the
group.

— Which strategies did you see in the activity?

— Which strategies will be hardest to implement?

* How can you apply the SciGirls Strategies to
activities that you already use?

ScliGirs

Sci1Girls Strategies Debrief

sr ey e Interact with diverse STEM rdle T

SéiG?rls@

phskids.org/scigirls

N SciGirls Strategies:
How to Engage Girls/in STEM!

The SciGirls approach is rooted in research about how
to engage girls in STEM. A quarter of a century of studies
have converged on a set of strategies that work, and they

have become the framework for SciGirls.

J Connect STEM experiences to girls’
lives.

@ Support girls using STEM practices.
e Empower girls to embrace struggles.

Encourage girls to challenge STEM
stereotypes.

Emphasize that STEM is collaborative
and community-oriented. B

models & mentors.

TWIN
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Presentation Notes
The cornerstone of our work is this piece, the SciGirls Seven. The booklet contains the following pieces.



(‘;‘) O CLICK HERE FOR
SciGirls EEEREE % s

RESOURCES GROUPS ABOUT EN ESPANOL sicNiN @@ @ Q
-i" w L g r
Tr4 w w
Welcome to SCIGII‘lS CONNECTl J’* : Q‘ -

A W ¢ O YT 4 P
Check out our resources for educators!

- Dol bl it il
o L SOR, T

FEATURED ACTIVITIES FEATURED VIDEOS RESOURCES EN ESPANOL

ACTIVITY o~ ACTIVIDAD , '{ ACTIVITY

Wetland Band
LIFE & ENVIRONMENT

Time to complete: 45 minutes

Pistas en las Nubes
TIERRA Y DEL ESPACIO

Tiempo para completar: 45 minutos.

Bird is the Word
LIFE & ENVIRONMENT

Time to complete: 1 hour

Learn frog calls in this citizen
science practice activity.

Nombra caracteristicas de nubes
en esta actividad de observacion.

Watch and ID birds in your
neighborhood.
e

Download videos, activities, and
other resources to enhance your

program!

Educator resources on
scigirlsconnect.org

SciGirls
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ENGLISH ESPANOL

ACTIVITY Wetland Band
LIFE & ENVIRONMENT

Time to complete: 45 minutes

Frogs and toads find each other by calling, and each
species makes a unique call. They use these calls
during the breeding season to find a mate. Most frogs
and toads call at night when they are protected from
the sun and can hide from predators. Scientists listen
to the calls to collect information on how frog and toad
populations are doing.

RELATED LINKS

* Download the Journal Pages

* Download SciGirls Scientific Inquiry Process

* Download National Next Generation Science
Standards and Common Core State Standards for
English Language Arts

o This activity can be used to support and prepare
your girls for participation in Citizen Science
projects. Download additional Citizen Science
Resources.
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Questions?
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