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Introduction

Gender research in physics education has traditionally focused on learn-
ing differences between male and female students, how to present con-
tent in a way that is more accessible for female students, or explanations
for observed differences in engagement with physics. These lines of in-
vestigation all consider gender to be a binary category that is defined
as either male and female. This approach is limiting because it:
•Equates gender with biological sex
•Silences those who do not fall cleanly into categories
•Does not account for intersection of multiple identities
•Assumes a static definition of gender
•Essentializes gender
•Positions females as deficient
There has been a call for a move from a binary definition of gender
toward a performative view (Traxler, Cid, Blue, & Barthelemy, 2016)
and also for a careful consideration of how gender is categorised to avoid
reinforcing gendered inequalities of power (Francis & Paechter, 2015).

An Alternative Approach: Identity

Researchers who take a socio-cultural approach consider learning to be
not just about mastering content, but also about behaving in ways that
are consistent with the Discourse of the classroom.

“...students are understood as not only learning to do
physics (in the sense of acquiring knowledge and skills)
but also learning to become physicists”

— Anna Danielsson (2012)

This learning to behave in ways that are acceptable to a given field
is commonly referred to as identity formation. Gee (2000) defines
identity as being recognized as a certain “kind of person” at a given
time and place (p. 99). Sfard & Prusak (2005) view identities as
narratives- the stories we tell about ourselves. Sfard and Prusak distin-
guish between narratives which describe how we currently see ourselves
(actual identity) and how we see ourselves in the future (designated
identity). These designated identities are often constrained by a lack
of roles within the Discourse of physics that appeal to students who
do not fit the stereotypical norms of people who “do” physics. That
is, they are not clever, middle-class, heterosexual, white
men. Drawing from these works I will use the phrase “physics iden-
tity” to describe the way that students perceive the field of physics and
their own place in it.

Existing Research Using Identity

A model of science identity formation

To better understand the experiences of women of color studying
science, Carlone and Johnson (2007) created a model for identity
formation which includes 3 elements: (a) competence, (b) per-
formance, and (c) recognition.

Secondary students’ physics identity formation

Recognition of competence by physics teachers is crucial for stu-
dents’ physics identity formation (Hazari, Brewe, Goertzen, & Ho-
dapp, 2017). Discussions about the under-representation of women
in physics provide an opportunity for students to change their views
of physics and who does it (Lock & Hazari, 2016).

Reformed teaching impacts identities

Carlone (2004) found that reformed teaching methods valued dif-
ferent class behaviors and endangered the “good student” identities
that students, especially girls, had cultivated in previous courses.

Effects of the masculine nature of physics

Identity provided insights into how students positioned themselves
relative to the masculine field of physics and how they performed
femininity while doing physics (Archer, Moote, Francis, DeWitt, and
Yeomans, 2016; Danielsson, 2012; Gonsalves, 2014).

Science identity trajectories

Jackson and Seiler (2013) modeled students’ identity work as trajec-
tories which are disrupted or encouraged by different teaching modes.

Conclusion

The studies highlighted above demonstrate that the use of identity as a
theoretical lens allowed for novel insights into student learning and how
students form physics identities over extended periods of time. Identity
can also be used to capture the intersection of multiple identities, such
as gender, ethnicity, and socio-economic status.

Next Steps

While conversations about the under-representation of women in
physics has been shown to positively affect students’ physics identi-
ties, the precise types of changes that may occur in their thinking have
not been established. In addition, while recognition of students’ com-
petence is a critical element of their physics identity formation, the
forms that this recognition may take and the frequency with which it
need occur are not well known. The interplay between students’ back-
grounds and the modes of teaching employed by their instructors has
been documented, but warrants further investigation with respect to
intersectional aspects of their identities, such as socio-economic class. I
am designing a long-term qualitative study grounded in a performative
definition of gender to better understand how students’ physics identi-
ties can best be promoted, especially with an eye for interventions that
can be embedded into traditional instruction without disruption.
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