Careers in Physics

LESSON PLAN




QUICK REFERENCE GUIDE

Help students assess their personal values in relation to a career in physics, examine profiles
of professionals with physics degrees, and envision themselves in a physics career.
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CAREERS IN PHYSICS SUPPORTING RESEARCH

Lesson Topic: In this lesson, students will explore profiles of individuals with a degree in physics and identify goals that can be
accomplished with a physics degree. They will also create their own future career profiles. The goal of the lesson is to help students realize
the breadth of careers available with a physics degree and envision how a physics degree would help accomplish many goals.

Lesson Evidence: This lesson has been shown to improve students’ future physics intentions (e.g. majoring in physics in college or
intending physics-related careers) in classes across the US (N=823). Figure 1 shows that both female and non-female students have positive
gains from the lesson. In addition, the overall gains from the lesson across all students are positive (Cheng et al., 2018).
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Figure 1. Percentage gains in female and non-female students’ future physics intentions (towards
majoring/pursuing a career) due to the lesson.

Teacher Motivations: Quotes about why physics teachers did the lesson.

® “Students don't realize all the things they can do with a physics degree.”
e "It helps students see that physicists can help the world and work with others.”
® “Asa student, | wish | had the opportunity of envisioning my future with physics.”

e "The posters students make as part of the lesson helps recognize students and who they are.”

Implementation Timing: Physics teachers suggested the optimal timing for implementation is before college applications are due.
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Women in Physics

LESSON PLAN




QUICK REFERENCE GUIDE

Help students examine the conditions for women in physics and discuss gender issues with

respect to famous physicists, gendered professions, and personal experience to neutralize
the effect of stereotypes and bias. Students participate in an interactive presentation by the
teacher, in which data about women in physics around the world are discussed. The role of
culture and society are considered.

Students perform an Internet
search for physicists to
identify trends in stereotypes
about those who work in
physics.

Students participate in an
interactive presentation
by the teacher, in which
data about women in
physics around the world
are discussed. The role
of culture and society are
considered.

Students voluntarily contribute

their own experiences

with gender bias to a class
discussion, and consider how
this might influence their own
views about gendered careers
and a future in physics.

Learn more at STEPUPphysics.org and register to access instructional support & FAQs
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Students read biographies
of historical physicists as
well as one modern physicist
and complete a reflection
worksheet.

Students discuss the
outcomes of their Internet
search and biographical
analyses, and synthesize
conclusions from the whole
class discussion.

Students respond to a
prompt about their own
experience with gender bias.
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<K<K

<K<K

ARl

3


http://STEPUPphysics.org

WOMEN IN PHYSICS SUPPORTING RESEARCH

Lesson Topic: In this lesson, students will examine the conditions for women in physics drawing on current statistics/research and their
experiences with physics. The goal of the lesson is to help students reflect and think critically about the issue in order to neutralize the effect
of bias, particularly for female students.

Lesson Evidence: This lesson has been shown to improve students’ future physics intentions (e.g. majoring in physics in college, intending
physics-related careers) in classes across the US (N=823). Figure 1 shows that both female and non-female students have positive gains from
the lesson. In addition, the overall gains from the lesson across all students are positive (Cheng et al., 2018).
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Figure 1. Percentage gains in female and non-female students’ future physics intentions (towards
majoring/pursuing a career) due to the lesson.

Teacher Motivations: Quotes about why physics teachers did the lesson.

* “We are the only way that these women are going to realize the opportunities that are available to them.”
e "It shows the women in the class that it is important to you, the teacher, if you discuss these issues. That they are important to you.”
® "It challenges misconceptions about what helps women.”

e | was nervous about it but then | realized how much students got out of it.”
Explaining It to Students: Quotes about how physics teachers justified it to students.

* “Asa white guy, these may not be things | have experienced but that doesn’t mean that these things aren’t important to talk about.”

e "l want to hear what you, the students, think about these issues.”

e “ltis important to not exclude others from opportunities.”

e "ltisimportant to understand what society thinks about physics and whether these beliefs are valid.”

Implementation Timing: Physics teachers suggested the optimal timing for implementation is (i) after a classroom community is established

and (i) around a time when a topic of interest to women is being covered (e.g. astronomy, light/waves, biophysics applications, alternative
energy) (iii) before college applications are due (for any seniors), if possible.
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Everyday
Actions




Use the self-reflection below to think about how well your everyday actions support an inclusive physics classroom community. Then, use
the Everyday Actions guidelines on the following pages to work to improve your practice as you support young women in physics. Try

choosing one area to focus on each week.

EVERYDAY ACTIONS SELF-REFLECTION

On a scale of 1-5, how would you rate your use of the everyday actions?

AT ALL MUCH
Discuss with students why they would be a good fit for physics 0 2 3 4 5
Direct other students to female students for help 0 2 3 4 5
Direct students toward clubs, camps, internships, or other programs 0 2 3 4 5
Encourage students to take advantage of academic opportunities in physics 0 2 3 4 5
Connect with students about what they value and are interested in 0 2 3 4 5
Provide students with feedback, reassurance, and personal stories of struggle 0 2 3 4 5

AT ALL MUCH
Avoid isolating women in a group of mostly men 0 2 3 4 5
Ensure women are taking active roles 0 2 3 4 5
Bolster confidence around lab equipment 0 2 3 4 5
Teach collaboration skills during or before initial group activities 0 2 3 4 5
When you address the whole class, do you: A':i[,_ ,\‘,,’F,'é‘{,
Set expectations for success 0 2 3 4 5
Promote a sense of community 0 2 3 4 5
Promote a growth mindset 0 2 3 4 5
Value many different types of skills, such as communication and teamwork 0 2 3 4 5
Distribute attention during class discussions 0 2 3 4 5
When you plan and assess, do you: A':?\L_ ,),,’E,'};I,
Incorporate real world physics examples 0 2 3 4 5
Connect physics to other disciplines 0 2 3 4 5
Establish clear grading rules 0 2 3 4 5
Allow second chances for high stakes assessments 0 2 3 4 5
When you are outside the classroom, do you: A':?\L_ ,\‘,,’S'g,
Encourage other teachers to recommend physics to their female students 0 2 3 4 5
Talk to school counselors to ensure they encourage female students to take 0 2 3 4 5
physics and consider physics careers
Provi.de school counselors with information about the breadth of jobs in 0 2 3 4 5
physics
Share female students’ successes and capabilities with their families 0 2 3 4 5
Provide parents with information about job opportunities in physics 0 2 3 4 5
Suppqr’c students who want to start a physics club or take part in physics 0 2 3 4 5
activities and events
Find out about outreach and community activities for student engagement 0 > 3 4 5

and encourage students to participate
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