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cussion prompts, and connecting to their interests). This team 
effort led to two core lessons (a Careers in Physics lesson and a 
Women in Physics lesson) and an Everyday Actions Guide for 
supporting inclusive classroom culture (described after the 
design process sections). 

Although having a large and diverse team allowed us to 
incorporate more varied perspectives in co-creating, it is 
not always possible to gather such teams (e.g., due to limited 
resources and time). However, co-creation can be done on 
smaller scales. For example, teachers can co-create mate-
rials with their students, members of the local community, 
colleagues at their schools, or colleagues attending local and 
regional conferences. Students’ ideas and feedback can be 
incorporated through various approaches (e.g., cogenerative 
dialogues5). Online platforms and virtual communication 
tools can also allow collaboration to go beyond the scope of 
schools.

Design principle II: Drawing on prior insight
Another important aspect to consider in the design process 

is prior theoretical and research insights. While theory guides 
the goals for designing materials, prior research evidence 
shapes the design to have a greater impact. For example, in 
equity work, one might focus on theories related to cultural 
relevance, intersectionality, universal design for learning, or a 
combination of theoretical insights to guide the goals and de-
signs of lessons.11–14 Reviewing prior studies leveraging these 
theories provides insight into what has previously been effec-
tive and reveals previously developed materials that focus on 
different aspects of equity.15 While drawing on prior insights 
is important for initial design, this process also includes feed-
back,11 which will be described further in the next section. 

In developing the STEP UP materials, our main goal was 
to engage and inspire young women in their physics learning 
and future physics pursuits. Therefore, we drew upon the 
literature on the experiences of women in physics, science, 
and STEM classes more broadly. A cornerstone of the work 
that we looked at was how students, particularly female stu-
dents, develop physics identities.16–19 This involves theories 
and studies examining how physics identities are shaped 
by culture and how stereotypes, societal gender roles, and 
implicit/explicit bias feed into dominant cultural narratives 
about physics.20–22 The STEP UP materials were designed to 
promote physics identity development by creating classroom 
environments that acknowledge, leverage, and reinforce 
students’ capabilities, provide many opportunities to be rec-
ognized, connect with students’ interests and values, and pro-
mote communal and supportive learning environments. 

We drew from prior research on strategies that have dis-

While physics is often promoted as being for every-
one, its cultural narrative, i.e., what physicists do 
and who they are, has been and continues to be 

created by a dominant social group. As such, many students 
who come from marginalized backgrounds in physics are re-
quired to fit themselves into its narrow culture that does not 
reflect who they are and how they see the world. As physics 
educators, we have unconsciously internalized this narrow 
physics culture and need resources to help broaden our per-
ceptions. To this end, we suggest some design principles for 
creating materials that help physics educators reflect on these 
issues and disrupt inequitable structures in their classrooms. 
We draw on the STEP UP project to exemplify how these de-
sign principles were implemented.1

Design principle I: Inclusive development 
through co-creation

As educators, we are continually designing, reworking, and 
implementing materials in our classrooms to make learning 
more relevant and meaningful for students. An important 
approach in this process is co-creation with others (students, 
community members, and other educators); including broad 
perspectives in designing materials allows them to be more 
equitable and have a broader impact and relevance.2–5 The re-
sulting materials co-created with students help draw on their 
funds of knowledge, support cultural relevance for students, 
and promote their science identity development.2,4 Incorpo-
rating aspects that are relevant to students’ identities, knowl-
edge, and cultures is a crucial aspect of effective co-creation. 
When educators design materials together, they expand their 
teaching strategies and practices.5 Furthermore, teacher–re-
searcher partnerships and co-creation break down barriers 
between research and practice where research can translate 
into practical solutions6 and practice refines research theories. 
As such, the co-created materials, especially those designed 
with minoritized groups, tend to be more equitable and acces-
sible for students.

In the STEP UP project, a team of high school physics 
teachers,7 researchers,8 educational professionals,9 and stu-
dents10 came together and co-created the lessons and materi-
als. The teachers taught across the U.S., including inner-city 
urban, suburban, and rural schools. Both the teachers and 
their students identified with diverse backgrounds in terms of 
gender, race, ethnicity, immigrant status, and backgrounds in 
physics. The researchers, who also come from diverse back-
grounds, had expertise in gender and equity issues in physics 
and science more broadly. Finally, students, including young 
women from minoritized racial/ethnic groups, provided guid-
ance on the content of the materials (e.g., career profiles, dis-
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