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Why STEP UP 4 Women?

Hint: The 

Predict: Which countries are A, B, C, and D?
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Hint: The 
countries 

missing are:

Germany
India
Iran
U.S.

Source: IUPAP International Conference on Women in Physics Proceedings



Why STEP UP 4 Women?

Check your prediction

3Source: IUPAP International Conference on Women in Physics Proceedings

Any comments 
or thoughts?



Why STEP UP 4 Women?

Examine: What trends do you see?

4Source: AIP, HERI, IPEDS



Why STEP UP 4 Women?

Examine: What trends do you see?

Although women 
make up nearly 

50% of 

5Source: AIP, HERI, IPEDS

50% of 
enrollments in 

high school 
physics, less than 

20% of post-
secondary 

physics majors 
are women.



Why STEP UP 4 Women?

Examine: What trends do you see?

The leaky pipeline 
is less leaky!

6Source: AIP, HERI, IPEDS

Once women 
enter into 

physics, they are 
staying in physics 

at rates 
comparable to 

men. 



Why intervene in high school?

• Most women physicists become interested at 
this time

7Source: Hodapp & Hazari, 2015



Why intervene in high school?

• Most women physicists become interested at 
this time

• Compared to elementary school
• teachers have greater content knowledge and are 
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• teachers have greater content knowledge and are 
more vested in physics

• students are closer to decision-making time for 
majors



Why intervene in high school?

• Most women physicists become interested at 
this time

• Compared to elementary school
• teachers have greater content knowledge and are 

9Source: Hodapp & Hazari, 2015

• teachers have greater content knowledge and are 
more vested in physics

• students are closer to decision-making time for 
majors

• Compared to college
• classes are smaller and there is more time to build 

relationships



What is STEP UP 4 Women?

● Supporting Teachers to Encourage the Pursuit of 
Undergraduate Physics for Women
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What is STEP UP 4 Women?

● Supporting Teachers to Encourage the Pursuit of 
Undergraduate Physics for Women

● Goals
○ Dramatically increase number of young women pursuing 
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○ Dramatically increase number of young women pursuing 
a bachelor’s degree in physics in the U.S.

○ Shift deep-seated cultural views about who does physics



What is STEP UP 4 Women?

● Supporting Teachers to Encourage the Pursuit of 
Undergraduate Physics for Women

● Goals 
○ Dramatically increase number of young women pursuing 
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○ Dramatically increase number of young women pursuing 
a bachelor’s degree in physics in the U.S.

○ Shift deep-seated cultural views about who does physics

● Cooperative effort between multiple institutions



Guidelines and Lessons available for educators

What is STEP UP 4 Women?
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Guidelines and Lessons available for educators

What is STEP UP 4 Women?

● Everyday 
Actions Guide
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Guidelines and Lessons available for educators

What is STEP UP 4 Women?

● Everyday 
Actions Guide
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● Careers in 
Physics Lesson



Guidelines and Lessons available for educators

What is STEP UP 4 Women?

● Everyday 
Actions Guide
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● Careers in 
Physics Lesson

● Women in 
Physics Lesson



How can you play a role?

If you are a high school teacher:
• Use these lessons in your classroom
• Follow the Everyday Actions guide
• Encourage your colleagues to do the same!
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If you are a college professor:
• Tell your future physics teachers and local HS 

physics teachers about STEP UP 4 Women
• Follow the Everyday Actions guide
• You can use these lessons in your classroom, 

too! (I do in my first year seminar course)



Sample Lesson

Careers in Physics
Please engage in “student mode”
• Imagine it is the beginning of October
• HS physics class (juniors & seniors)
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• HS physics class (juniors & seniors)



Lesson Introduction
Careers in Physics

Name a career (or careers) you can have with 
a physics bachelor’s degree.

You can answer at PollEv.com/alma or you can 
text ALMA to 37607 once to join, then text 
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text ALMA to 37607 once to join, then text 
your message. 

To input a multi-word career, a hyphen works 
well, e.g., high-school-physics-teacher



Let’s look at our responses!

Lesson Introduction
Careers in Physics
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Sample responses
Name a career you can have with a physics 
bachelor’s degree.

Lesson Introduction
Careers in Physics
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Body of Lesson
Careers in Physics

Complete Career Goals Pre-Survey
• 2 questions
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Body of Lesson
Careers in Physics

Complete Career Goals Pre-Survey
• 2 questions

Refer to Profile Matching Matrix (Appendix 2)
• Find the name of at least one matching physicist profile
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• Find the name of at least one matching physicist profile
• Retrieve this physicist’s card, read, and reflect



Careers in Physics (student mode!)
How to use the Profile Matching Matrix (Appendix 2)

Body of Lesson
Careers in Physics
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Careers in Physics (student mode!)
How to use the Profile Matching Matrix (Appendix 2)

Body of Lesson
Careers in Physics

25



Careers in Physics (student mode!)
How to use the Profile Matching Matrix (Appendix 2)

Body of Lesson
Careers in Physics
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Body of Lesson
Careers in Physics

Share with nearest neighbors focusing on: 
• What does your physicist personally value about their 
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• What does your physicist personally value about their 
degree or career?

• Who benefits from their work?
• What did they gain from their physics degree?



Please share out

Focus
• What does your physicist personally value about their 

Body of Lesson
Careers in Physics
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• What does your physicist personally value about their 
degree or career?

• Who benefits from their work?
• What did they gain from their physics degree?



Student Prompt-after discussion
What new careers emerged from 
researching the physicist’s profiles?

Body of Lesson
Careers in Physics
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researching the physicist’s profiles?

You can answer at PollEv.com/alma 
or you can text ALMA to 37607 once 
to join, then text your message.



Now let’s see our responses! 
What new careers emerged from 
researching the physicist’s profiles?

Body of Lesson
Careers in Physics
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Sample responses-after discussion
What new careers emerged from 
researching the physicist’s profiles?

Body of Lesson
Careers in Physics
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Students then create their own Career 
Profile to display

Profile elements-Part I

Body of Lesson
Careers in Physics
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Profile elements-Part I
● I want to pursue a career in _______________________
● In this career I will focus on________________________
● What do you hope to accomplish or contribute by 

pursuing this career?
● How can a degree in physics lead you into this career 

or support your growth in this career?



Personal Profile (for display) 
Profile elements-Part II
● Name|Career Title|Picture

Body of Lesson
Careers in Physics
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● Name|Career Title|Picture
● Who I am
● Why physics
● Using physics
● Advice for students



Personal Profile (for display)
Profile elements-Part II
● Name|Career Title|Picture

Body of Lesson
Careers in Physics

Master teachers have 
found the preparation 

of their personal 

Master teachers have 
found the preparation 

of their personal 
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● Name|Career Title|Picture
● Who I am
● Why physics
● Using physics
● Advice for students

of their personal 
career profile is a key 
and transformational 
part of this lesson for 

students.

of their personal 
career profile is a key 
and transformational 
part of this lesson for 

students.

We’ll do this if we have time at the end! 



Alma Robinson, Physics Teacher

Who I am 
I’m am outdoor enthusiast who grew up in a suburb of Washington, DC and loves living in the mountings of Southwest 
Virginia. It is important to me to have a career where I feel like I’m making a positive impact on the world.

Why Physics 
As a kid, I always loved science, but I became disinterested in school after years of memorization and tedious worksheets. 
Physics was different. It encouraged my curiosity, challenged me to solve difficult problems, and gave me tools to 
understand the world around me from everyday experiences like riding my bike to the big questions such as how the 
universe began. I pursued my bachelor’s degree in physics and a master’s degree in science education.
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universe began. I pursued my bachelor’s degree in physics and a master’s degree in science education.

Using Physics 
As a physics teacher, I help students learn how to think critically and solve problems through the discipline of physics. By 
helping students learn physics, I hope they learn how to apply mathematics to complex ideas, approach a problem with a 
can-do attitude, and make evidenced-based decisions. By helping them hone their scientific inquiry skills, I hope to give 
them the tools they need to become successful in their professional and civic lives. I now also work with future physics 
teachers and hope I can help them inspire the next generation of students to love, understand, and appreciate science.

Advice for Students 
My advice for any student who is pursuing a physics degree is to be humble and approach every situation as an 
opportunity for learning. Anytime you are faced with a problem that doesn’t make sense, don’t just rush through it and try 
to get the right answer without understanding it fully. Seek out help from a classmate or a professor until you can explain 
it confidently to someone else. Learning to think critically about a situation and becoming comfortable asking questions 
will help you in so many areas of your life.  



Lesson Closure
Careers in Physics

Bachelor’s Degrees in Physics: 
What you (and/or your students) 

might not know
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might not know
Based on National Surveys
● High employment rates (95%)
● High job satisfaction (71% to 93%)
● Multiple job opportunities

Sources: IOP, 2017; Mulvey & Pold, 2017; Tesfaye & Mulvey, 2012



Lesson Closure
Careers in Physics

Predict: What majors do you think do the best on the 
MCAT (Medical College Admission Test)?

What about the LSAT (Law School Admission Test)?
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Physics majors get high scores on assessments for 
both medical and law school

Lesson Closure
Careers in Physics

Scores on MCAT by major

Degree Field Average
Economics 10.5
Physics 10.4
Biomedical Engr 10.4

Scores on LSAT by major

Degree Field Average
Mathematics 162.2
Physics 162.1
Economics 159.1

38Source: Tesfaye & Mulvey, 2013

Biomedical Engr 10.4
Mathematics 10.1
Electrical Engr 10.1
Neuroscience 10.1
English 10.0
Biochemistry 9.8
Chemistry 9.5
Microbiology 9.4
Psychology 9.3
Biology 9.1
Premedical 9.5
All Majors 9.5

Medical

Economics 159.1
Engineering 157.3
Chemistry 156.7
History 156.7
English 155.8
Biology 155.2
Political Science 154.3
Psychology 153.3
Computer Sci 152.3
Pre-Law 149.0
Criminal Justice 145.6
All Majors 153.6

Law



Lesson Closure
Careers in Physics

Predict: How do starting salaries for students with 
bachelor’s degrees in physics compare to other fields? 
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Physics majors earn comparatively higher salaries 
than other fields

Lesson Closure
Careers in Physics

40Source: AIP, 2016



Careers that use physics help society

Infrared blood 
monitors

Medical 
Physicist

Biomedical Engineer
(ex. building prosthetics) 

YouTuber
(educational videos)

Education Policy 

Classical
Mechanics

Electro-
magnetics

Lab and 
Math Skills

Lesson Closure
Careers in Physics
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X-ray, MRI, 
sonogram..Health Data 

Analyst 

Environmental Scientist 
(Renewable Energy Sources)

Policy Advocate 
(Environmental Law)

Environmental Transportation 
Scientist

Quantum
Computing

Education Policy 
Advocate

Physics

Electro-
magnetics

Quantum 
Mechanics

Thermo-
dynamics

Lab and 
Math Skills



Lesson Evidence
Careers in Physics

What is the effect of this lesson on students?
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Shown to improve 
students’ future physics 
intentions 

Lesson Evidence
Careers in Physics

What is the effect of this lesson on students?
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intentions 
● majoring in physics in 

college
● intention to pursue 

physics related careers

N = 823
Source: Cheng et al., 2018



Shown to improve 
students’ future physics 
intentions 

Lesson Evidence
Careers in Physics

What is the effect of this lesson on students?
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intentions 
● majoring in physics in 

college
● intention to pursue 

physics related careers

N = 823
Source: Cheng et al., 2018

Overall gains from the 
lesson across all 
students are positive



Lesson Evidence
Careers in Physics

Quotes from teachers who used the lesson
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Lesson Evidence
Careers in Physics

Quotes from teachers who used the lesson

“Students don’t realize all the things they can do 
with a physics degree.” 
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Lesson Evidence
Careers in Physics

Quotes from teachers who used the lesson

“Students don’t realize all the things they can do 
with a physics degree.” 

“It helps students see that physicists can help the 
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“It helps students see that physicists can help the 
world and work with others.” 



Lesson Evidence
Careers in Physics

Quotes from teachers who used the lesson

“Students don’t realize all the things they can do 
with a physics degree.” 

“It helps students see that physicists can help the 
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“It helps students see that physicists can help the 
world and work with others.” 

“The posters students make as part of the lesson 
help recognize students and who they are.” 



Lesson Evidence
Careers in Physics

Quotes from teachers who used the lesson

“Students don’t realize all the things they can do 
with a physics degree.” 

“It helps students see that physicists can help the 
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“It helps students see that physicists can help the 
world and work with others.” 

“The posters students make as part of the lesson 
help recognize students and who they are.” 

“As a student, I wish I had the opportunity of 
envisioning my future with physics.”



Teacher debrief thought and comments
● Is this usable?
● Talk to nearest neighbor about what you 

would/would not use and why

Lesson Debrief
Careers in Physics
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would/would not use and why
● Class share out



Classroom practices that promote the 
pursuit of physics

Everyday Actions 
...to inspire future physicists

● Research-based and usable everyday in 
every classroom

51

every classroom
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● Research-based and usable everyday in 
every classroom
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every classroom
● Compiled into Everyday Actions Guide



Classroom practices that promote the 
pursuit of physics

Everyday Actions 
...to inspire future physicists

● Research-based and usable everyday in 
every classroom
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every classroom
● Compiled into Everyday Actions Guide
● How to…

○ talk to students individually
○ facilitate group work/labs
○ address the whole class
○ plan and assess 
○ promote physics outside the classroom



Everyday Actions

54



Everyday Actions

55
[8] Heller, P., & Hollabaugh, M. (1992). Teaching problem solving through cooperative grouping. Part 2: Designing problems and
structuring groups. American Journal of Physics, 60(7), 637-644.
[9] Laws, P. W., Rosborough, P. J., & Poodry, F. J. (1999). Women’s responses to an activity-based introductory physics program. American Journal of Physics, 
67(S1), S32-S37.



Everyday Actions
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Everyday Actions
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Everyday Actions

58



Which of these 
Everyday 
Actions are you 
already doing?

How do 
students 

59

students 
respond to 
them?

Which will you 
start doing?



Students examine the conditions for 
women in physics 

We begin the lesson by Googling: famous 

Women in Physics Lesson 
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We begin the lesson by Googling: famous 
physicist

What do you notice?



Percentage of Bachelor’s Degrees
Earned by Women, by Major

61Source: APS and IPEDS Completion Survey



Students examine the conditions for 
women in physics 

Women in Physics Lesson 

● Research famous physicists and analyze trends and 
stereotypes
Discuss gender issues with respect to famous 
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● Discuss gender issues with respect to famous 
physicists

● See data about women in physics around the world 
and consider the role of culture and society

● Leverage personal experiences to neutralize the 
effect of stereotypes and bias



Resources available

● Everyday 
actions guide

● Careers in 
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Physics Lesson

● Women in 
Physics Lesson
○ Includes 

Classroom 
Guidelines Poster 
– I have one for 
you today!



How can you help?

1. Register NOW at 
STEPUP4WOMEN.org
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How can you help?
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2. Learn about and 
implement effective 
strategies using the 
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implement effective 
strategies using the 
EVERYDAY ACTIONS 
guide.
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implement effective 
strategies using the 
EVERYDAY ACTIONS 
guide.

3. Inspire women! Teach 
lessons on careers and 
women in physics.



How can you help?

1. Register NOW at 
STEPUP4WOMEN.org

2. Learn about and 
implement effective 
strategies using the 
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implement effective 
strategies using the 
EVERYDAY ACTIONS 
guide.

3. Inspire women! Teach 
lessons on careers and 
women in physics.

4. Provide feedback. Tell 
us how it went!



Thank you!

If you are interested in following up with me about 
STEP UP and whether or not you were able to do 
any of the lessons/everyday actions, please sign up 
on the sign up form!
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Career Profile

Imagine you are your high school self and 
create a career profile using the template 
given.
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