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method! to highlight a perspective that is not often

present in the physics culture. The counter-storytelling
(or counter-narrative) method gives voice to people from
traditionally marginalized groups to share their untold expe-
riences. Counter-storytelling, as the name implies, challenges
common social views and ideas, and, in this paper, highlights
the need for changes in the current physics culture. At a young
age, I was never encouraged to go into a STEM field. I have
always leaned more towards math and science, but I never
thought of a science-related career until my sister inspired me
in high school. I later realized that in STEM fields, people can
let their imaginations run wild, making new observations and
discoveries every day. And yet, amid pursuing these wonder-
ful opportunities, individuals from groups underrepresented
in STEM fields face challenging situations imposed by those
surrounding them in the field. My physics instructor once told
me that some people have their lives set on a more difficult
mode than others because of their background and identities.
As a Latina student whose family is from México, I have come
to know an unfortunate truth: my gender, ethnicity, cultural
background, and status create barriers for me. This has been
the case throughout my life, but most especially in my journey
pursuing an undergraduate STEM degree. Because of this, I
want others to know my challenging experiences in education
and how they have affected me. By sharing my story, I hope to
encourage others to work for change in the STEM fields and
in the classroom.

I n this paper, I (SH) will apply a counter-storytelling

My voice is not valued, heard, or recognized in
STEM classes

I was the only woman and only Latinx person for two
quarters in my 200-level engineering courses at my commu-
nity college. Even with five to seven students in each class,
being the only woman still made me feel like I did not belong.
When we were put into groups for the first time, a groupmate
said to me, “It wasn’t hard to find you. You stick out because
you're the only girl” Throughout the whole first quarter, I felt
so much pressure to be “very smart” or else my voice and my
ideas would be ignored. This seemed in stark contrast to my
other classmates” experiences—it seemed that regardless of
what my other classmates said, they would always be heard. I
did not matter.

In all of my STEM classes, I often give my opinion and
ideas during group activities, and I do not get so much asa
glance in response. At first, I thought I was being ignored
because of my speech; I often qualify my ideas with “maybe
we should...” or “what if...?” But T am a strong student—my
ideas are generally productive and insightful, and they are
often aligned with information given later by the instructors.
However, even though my ideas were consistently reinforced,
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I continued to be ignored in small group work when engaging
with other students.

I gradually concluded that I was experiencing microag-
gressions—acts that denigrate the people of specific groups.
This is consistent with research. Barthelemy et al.> adapts and
identifies many subthemes of microaggressions from Sue and
colleagues® that are relevant to the field of physics and to my
experiences. In the instances where ’'m being ignored, I am
experiencing the microaggression subtheme of “invisibility.”
These people in my classes (mostly men) treated me like a
ghost, as if I never said anything. In physics class, I once told a
groupmate of mine what I thought the next step to solving the
problem should be, and he paused for a couple seconds then
continued writing without saying a word or even looking at
me. My groupmates would often ask questions among them-
selves about the problems, but never extended the conversa-
tion to me.

Being excluded from group discussions was not the only
problem. When my comments or questions were addressed, I
felt talked down to and belittled. When my ideas are not taken
up or valued, I experience a microaggression subtheme called
an “assumption of inferiority”? There was a time when one
male classmate shoved back his chair violently and raised his
voice. He told me I was doing the problem wrong, when in
fact I was right. The instructor witnessed the event and unfor-
tunately did nothing. Regardless of what ideas one may have,
every student’s ideas should be valued and respected.

Already feeling like you do not belong is tough, but I do not
know if T sometimes get this treatment because I am young,
quiet, female, or even because of my cultural background. I
thought maybe I had to change my strategy for getting my
ideas recognized by becoming more outspoken or calling out
when I was being ignored. However, in describing my expe-
riences here, the second author of this paper (IM) shared a
contrasting story. She is another female student of color who
confidently shares her ideas during group work. Yet, in her
computer science class, when she had to raise her voice to ask
why her ideas were not being explored, the male classmate
leading the group conversation raised his hand and said,
“Chill, no need to get emotional; it’s just an idea.” Here, she
was marginalized for showing emotion and her ideas were
still discounted, in contrast with the male student in my class
who got angry with me for attempting to share my idea at
all. Regardless of whether we Women of Color use a timid or
assertive approach to contribute, our ideas are disregarded. I
remember going to my on-campus job right after situations
like these happened and complaining to my coworkers, and
they said, “That’s just how things are for women in STEM; I'm
sorry. However, things do not have to be this way, and no one
should settle for this.
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I am both objectified and expected to act in
masculine ways

Sexist language is a part of my STEM classes. It makes me
extremely uncomfortable how women in STEM are objecti-
fied and how their achievements and intelligence are disre-
garded. For example, my physics instructor organizes students
into groups using a pack of cards with female scientists who
have made significant contributions to the field. A classmate
of mine remarked to the whole class about one of the female
scientists as the “hottest” woman in the pack. This blatant
“sexual objectification” of women was in direct contrast to
the goal of the cards: to celebrate the scientific accomplish-
ments of those women. I and my female-identifying class-
mates were faced with processing that microaggression while
learning physics. This may seem out of the ordinary, but it is
common for women to be acknowledged and even harassed
in STEM classes just for their appearance. In these situations,
I always want to stand up for women, but because it can be
intimidating, I find myself unsure of what to say and how to
say it.

Barthelemy et al.” shared that these experiences continue
into graduate school, where female participants described that
they would dress in a more masculine way, wear glasses, and
pull their hair back if they wanted to be taken more seriously.
I believe women in STEM can also lose a bit of their identity
and femininity because they want to fit in with the STEM cul-
ture, which is dominated by white men.* Although I should
be able to confidently wear what I like, I have had to suppress
my feminine characteristics and appearance to not cause too
much of a distraction or not get the wrong attention of men in
the classroom. I should not feel like I must suppress the real
me to fit into this culture.

I have to fight against my own subconscious
thoughts - created by structural racism and
sexism

I have also experienced stereotype threat many times in
the classroom.” Being part of two underrepresented groups in
STEM has almost made me twice as conscious of my identity.
Because of the intersectionality of my ethnicity and gender,*”
sharing my ideas with the class is intimidating and difficult.
I always need to prove my classmates wrong in my subcon-
scious thoughts—to prove that women and Latinx people are
more than capable of providing correct answers and valid
ideas. Keeping this in my mind and heart has, in a way, not
allowed me to properly form my thoughts and speak out. I
am afraid of saying the wrong thing and disappointing those
whom I represent, and allowing a false and negative image of
them form in others’ minds.

My role models are mostly white men. Do |
belong?

Aside from my experiences with classmates, additional
barriers have made my path to obtaining a STEM degree diffi-
cult. One of these barriers includes not feeling represented by
faculty and being able to relate to their background and story.

Although I was fortunate enough to have two female physics
instructors, there are generally not many women teaching
STEM subjects. I have also never had a Latinx instructor in
any of my STEM classes, and sometimes I cannot help but
feel that maybe it is because we do not belong there. The ma-
jority of my instructors have been white males, and although
I am grateful for those who have supported me throughout
my journey, I would love to see more diversity among faculty
members and be able to connect with and relate to them.

Instructors need to change the environment

My interest and passion for engineering has grown over
the years through experiences and support offered to me by
my instructors, family, and friends. After taking a couple of
200-level engineering courses and enjoying the material, I
knew I wanted to do this work in the future. Some experiences
supported my learning and goals while others did not. The
classroom environment has not always been inclusive, but it
has not yet made me want to change my goal of becoming an
engineer. Unfortunately, it might make others change their
STEM goals.

The first step in making your classroom, and ultimately the
STEM field, more welcoming and supportive is to understand
and explicitly call out that there is a problem with the lack of
diversity in STEM. Many students from underrepresented
groups including women feel like they do not belong.® This
feeling keeps students from participating in the classroom and
even causes some to leave the STEM field.

Faculty can implement many actions in the classroom to
encourage a more inclusive environment, thereby creating a
nurturing place for all students to learn and grow.

1. Tell your students diversity is important. All stu-
dents should value and understand the importance of
diversity. A team of individuals with different identities
and backgrounds is very likely to produce diverse ideas.
We hope that if students understand this, they will val-
ue others’ opinions more and not ignore certain group
members.’

2. Give your students resources to understand
the underrepresentation and inclusion prob-
lem. Ask your students and even coworkers to read
articles on diversity in STEM and stories of students
who feel marginalized in this field (e.g., work by Chanda
Prescod-Weinstein'®). One source for this type of mate-
rial is the Underrepresentation Curriculum.!'"!3 Learn-
ing about everyday interactions in STEM classrooms
from the point of view of students in marginalized
groups is eye-opening.

3. Emphasize forming a community and valuing
others. As instructors, you can encourage students to
be more inclusive and when working in groups remind
students to ask for and listen to the opinion of all their
groupmates. Quiet students do not always have nothing
to say, and if you see students who are marginalizing oth-
ers in any way, approach the group and remind them that
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everyone’s ideas are valid. This sense of community influ-
ences the scientific career choices of Women of Color.'*

4. Remind students that they can learn from each
other. There is nothing like having someone who is in
a similar position and mindset as you explain a concept
in the way they understood it. All students can benefit
from the knowledge of their peers. If students under-
stand this, it encourages them to reach out to their class-
mates, including the students who feel left out.

5. Reach out to underrepresented students
directly. My physics instructor in the first quarter of
the calculus-based physics series reached out to the
female students in class to let us know that she believes
we can thrive in the classroom and we have her support.
This was very impactful for me. Reach out to students
who seem disconnected, particularly the students from
groups underrepresented in STEM like myself, and let
them know they have your support as their instructor
and that you believe in their success. It can be hard to do
in alarge classroom, but even sending an email can be
extremely encouraging. The American Physical Society
National Mentoring Community (https://www.aps.org/
programs/minorities/nmc/) offers resources and sup-
port to instructors and students who would like guid-
ance about productive mentoring processes. As a stu-
dent, knowing you have the support of your instructor
means so much and greatly impacts your performance
in the class.

As a Latina student pursuing a career in the STEM field, I
attend classes where I do not feel represented and do not com-
pletely fit in the community. I want instructors to know that
there are barriers and unwelcoming environments, especially
in classrooms, for groups underrepresented in STEM like
myself. I have been lucky. Although I highlighted the negative
experiences, I have had many wonderful group experiences.
Many of my friends, family, classmates, and instructors have
encouraged me to keep fighting for my dream, regardless
of what I might face at school and in the field. I have not yet
completed my education, and I hope to see the culture change
both for myself and for those following behind me. I know
I can make it. Unfortunately, many students do not have the
extra support that I have had, and this may keep them from
furthering their journey in STEM. I believe that each of us has
the power to change the dynamics in the classroom and field.
For those people from marginalized and systemically op-
pressed groups, consider speaking out about your stories and
experiences. This supports others and increases awareness of
the inequalities we face. For those who have not faced these
barriers, you have the power to take the actions described
above and join our efforts in creating a diverse, inclusive field.

Acknowledgments
The authors would like to thank Rick Downs, Chris Gosling,

Gerardo Gomez, and Mohammad Adam for their support and

contribution to the development of this article.

296

THE PHYSICS TEACHER e Vol. 58, May 2020

References

1.

10.

11.

12.

13.

14.

D. Solérzano and T. J. Yosso, “Critical race methodology:
Counter-storytelling as an analytical framework for education
research,” Qual. Inq. 8, 23 (Feb. 2002). https://doi.org/10.1177/1
07780040200800103.

R. S. Barthelemy, M. McCormick, and C. Henderson, “Gender
discrimination in physics and astronomy: Graduate student
experiences of sexism and gender microaggressions,” Phys. Rev.
Phys. Educ. Res. 12 (2), 020119 (2016).

D. W. Sue and C. M. Capodilupo, “Racial, Gender, and Sexual
Orientation Microaggressions: Implications for Counseling and
Psychotherapy;” in Counseling the Culturally Diverse: Theory
and Practice, edited by D. W. Sue and D. Sue (Wiley, Hoboken,
NJ, 2012).

In this paper, we chose to lower-case “white” to highlight racial
inequity as articulated in this explanation retrieved on March
20, 2020: https://radicalcopyeditor.com/2016/09/21/black-
with-a-capital-b/.

C. M. Steele and J. Aronson, “Stereotype threat and the intel-
lectual test performance of African Americans,” J. Pers. Soc.
Psychol. 69 (5),797-811 (1995).

K. Crenshaw, “Demarginalizing the intersection of race and sex:
A Black feminist critique of antidiscrimination doctrine, fem-
inist theory and antiracist politics,” Univ. Chicago Legal Forum
139 (1989).

A. Lorde, “Age, Race, Class, and Sex: Women Redefining Dif-
ference,” in Women and Culture: Intersectional Anthology for
Gender and Women’s Studies (1980), pp. 16-23.

M. Ong, “Body projects of young Women of Color in physics:
Intersections of gender, race, and science,” Soc. Prob. 52 (4),
593-617 (2005).

Z.Hazari and C. Cass, “Towards meaningful physics recog-
nition: What does this recognition actually look like?” Phys.
Teach. 56, 442-446 (Oct. 2018).

C. Prescod-Weinstein, “Let physics be the dream it used to be:
Or, how to make physics fun,” https://medium.com/@chanda/
let-astro-physics-be-the-dream-it-used-to-be-d4fb44268a8d#.
f516ynwys5, accessed Sept. 29, 2019.

M. Rifkin, “Addressing underrepresentation: Physics teaching
for all,” Phys. Teach. 54, 72 (Feb. 2016).

A.R.Daane, S. R. Decker, and V. Sawtelle, “Teaching about
racial equity in introductory physics courses,” Phys. Teach. 55,
328-333 (Sept. 2017).

The Underrepresentation Curriculum (2018), http://www.un-
derrep.com, accessed Sept. 12, 2019.

K. Rosa and E M. Mensah, “Education pathways of Black wom-
en physicists: Stories of experiencing and overcoming obstacles
in life,” Phys. Rev. Phys. Educ. Res. 12,020113 (2016).

South Seattle College, Seattle, WA 98106; abigail.daane@gmail.com



	Physics from an Underrepresented Lens: What I Wish Others Knew
	Acknowledgments
	References


