Investigating the role of question-asking and making contributions in bridging cultures
to foster physics identity development
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Introduction

In education, students may have many
identities. This includes the self that one
presents in an academic sense, the self that
one presents to their friends, and the self
presented to family. Especially in
underrepresented minority (URM) students,
these identities can be situational and
multifaceted."

One issue with the integration of these
identities is that students often do not see
themselves as scientists. This effects the
retention-rates of women and URM in STEM-
related fields and upper-level education’

A concept known as the leaky pipeline3 refers
to this inability to keep women in STEM. More
specifically, attempt are made to catch the
leak (retain women) without fixing it (solve
the reason why women are leaving in the first
place).

Research has demonstrated that students
asking questions as early as high school can
aid in fostering a positive physics identitﬁSIt
has also been noticed that the role of
mentorship can help in fostering this
identity.

This project will be looking at the ways that
students currently feel about their scientific
identities, as well as how positive
mentorship, asking questions, and making
contributions aid in the development of their
sense of self.

Participants

Participants in this study included 4 URM
students in a mentorship program at a
community college in Southern California.

All are from under-represented backgrounds,
first-generation college students, and are low
Income,; three are women.

Journal Data Collection

Participants completed journal
activity in the fall following their
summer research experience.

Journal prompts were developed
In response to initial interviews
during participants' summer
research:

e \Who do you feel comfortable
asking questions to about
research? Why? How do you
decide when and how to ask
questions about your
research?

e Where do you feel you are on
this journey to becoming a
scientist or engineer? Why?
What do you need to do to feel
more like a scientist or
engineer? What support would
be helpful on this journey?

Data Analysis

First pass emergent coding of data
was done by researchers.

Codes were collapsed into
broader categories, then recoded
by researchers as a priori codes
using NVIVO.

Researchers reached interrater
agreement and recoded to ensure
reliability.

Follow-up interviews and journals
will be coded with similar
approach to track changes as
students transfer to four-year
institutions.
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Comfort in Asking Questions on Mentorship and

Mentorship

e "He is there to answer questions and provide guidance"

e "l usually asked my mentor questions | had with no
hesitation"

e "For major conceptual ideas | will approach my mentor"

e "When | feel | have too many questions and my mentor
is busy collecting data, | will just drop by my PI's office."

Perceived Identity

Confusion

|
e "When | am confused on what ljam doing | feel
comfortable enough to ask him:for help”

1
1
e "| feel | have too many questions."

e "l am not comfortable walking up to someone and

asking for help yet if I'm confused.”

Coding Dictionary

Identity: Mention of perceived self, whether positive or

negative

Community: Mention of lab mates, mentors, perceived

placement in STEM or belonging

Confusion: Perceived lack of knowledge, not
understanding research or academics

Confidence: Feeling confident in their place or knowledge

iN research or academics

Mentorship: Any mention of participant's mentor at any

point in responses

Asking Questions: Mentions of question asking, attitudes

toward guestion asking, positive or negative

Making Contributions: Mentions of making contributions

iNn their field or otherwise, such as research and academic

NSF 2150298

Discussion

Preliminary findings conclude that comfort levels in question asking is essential to

building one's identity, as they can lead to or alleviate any confusion in the field, as

Comfortable

Uncomfortable

well as build confidence levels. It is also detrimental in building relationships with

mentors, as negative experiences in asking questions can lead to avoidance in

future experiences with participant's mentors.®’

It was also found that many experiences can lead to positive or negative identity in
STEM. Having a sense of community, or feeling like you have other people to turn
to to ask questions, can foster a more positive identity, and having more confusion
leads to a more negative identity. This is why question asking is so important in
STEM, because alleviating this confusion will also help build a positive identity.

Going forward, we need to look at student's needs from their mentors in order to
better help guide them through their transitions, and use our findings to build
better mentors for URM in STEM.

Sense of Identity on Academic Excellence
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e Just being surrounded by other STEM majors I'can .
empathize with makes me comfortable continuing being ai

STEM major

e There are people in the lab to help me and | feel | can

adapt to this independence pretty quick

o | definitely act differently when I'm around my

mentors/labmates compared to when I'm with my friends

and family

1 1 !
e | will lean to putin the hard iwork to find it out myself,
especially if | am confused biy the explanations given to me
1

1
e Falling into ignorant stumbles is something | still have to
come to turns with when continuing this journey
e Depending on the setting | have to reserve myself

1

e | have gained a lot of knowledge and experitl-:-nce through
this internship and I feel like this sets me apart from other
paths where students have not yet done an internship.

e | am much more knowledgeable in this field of study and lab
procedures compared to when I first started last summer. |
feel | can be more independent and | would know what I'm
doing.

1
e It has helped me to realize just how important developing
my skill set is
e | have always been interested in helping out members in
my community since | was in middle school

¢ | have felt insecure of the knowledge | possess and
wondered if it was enough to continue with research under
where | am.
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