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Summary

Although Latino/a/x/e (hereafter, “Latine”) students have high aspirations for achievement in Science,
Technology, Engineering, and Mathematics (STEM), they remain underrepresented in the STEM workforce.
Social support is key to science identity formation and sense of belonging, two important predictors of
STEM persistence for historically marginalized students. Unfortunately, little research has documented the
link between Latine students’ social networks, science identity, and sense of belonging in ways that canhelp
researchers and educators better support their STEM success.

We used the Community Cultural Wealth framework (CCW) - a theory focused on strengths within
Communities of Color (Yosso, 2005) - to design a survey of Latine STEM majors across the University of
Texas System (N=408). We then measured important contours of Latine STEM students’ social networks,
including (1) the features of these social networks, (2) the forms of CCW students possess in their social
networks, and (3) the relationships that exist between students’ networks, science identity, and sense of
belonging.

Key Findings:

« Latine STEM students listed an average of about five key supporters, or “alters,” within their personal,
academic, and career discussion networks. On average, students report feeling close or very close to the
alters they listed.

« A majority of alters were identified as Latine or of multi-racial identities that include a Latine identity.
About 51% of alters were identified as cisgender women, 39% were cisgender men, and 4% were
gender diverse.

« Most student networks center around alters who are friends, family members, and fellow college
students.

« Stronger, closer relationships to alters are positively associated with alters providing a wide variety of
social supports (e.g. material aid, maintaining hopes, engaging in leisure) with the notable exception of
help navigating campus.

« Alters’ status as family members is significantly associated with providing material aid, helping Latine
students maintain hopes and aspirations, and modeling ways of caring, coping, or providing for members

of the students' community.

« The number of alters students listed, how close they were to these alters, and having an alter who
helped navigate college life are significantly and positively related to students' sense of belonging.

« Latine students' science identity is positively associated with relationship strength, as well as having a
community role model(s) (B=.696; p=.006).

« On the other hand, having more close-knit networks is negatively associated with science identity.
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Study Purpose

Although Latine students and their families maintain high aspirations for their achievement in STEM (Science,
Technology, Engineering, and Mathematics) (Hernandez et al., 2016), they continue to face barriers to STEM
degree completion and remain underrepresented in the STEM workforce. Latines make up 17% of employed
adults, but only 8% of all STEM workers, 12% of STEM bachelor's degree recipients, and 6% of STEM
research doctorates (Fry et al., 2021). Social support systems are key to science identity formation and sense
of belonging, two important predictors of persistence and attainment in STEM, particularly among
historically marginalized students (Chemers et al., 2011; Strayhorn, 2012). For this reason, documenting
Latine college students’ social networks - including their strengths, structure, and how they change over
time - can help researchers understand trajectories in STEM.

Based on survey responses (N=408) from Latine Juniors majoring in STEM across seven Hispanic Serving
Institutions (HSI) and emerging-HSI campuses in the University of Texas System, this research brief describes
a collaborative study aimed at measuring features of students’ social networks in STEM. In particular, we
emphasize how Community Cultural Wealth (CCW) (Yosso, 2005) moves through these networks to support
students’ science identity (Byars-Winston et al., 2016; Estrada et al., 2011) and sense of belonging (Johnson,
2012; Rainey et al., 2018). Our research questions for this study are:

This research brief describes a
collaborative study aimed at
measuring features of students’

1. What are the features of Latine STEM students’ social networks -
including their size, density, and the resources they provide?

2. What forms of Community Cultural Wealth (CCW) do students SRS Ul R e

. . . 5 survey responses from Latine
possess in their social networks? e . .
juniors across seven Hispanic

Serving Institutions (HSI) and
emerging-HSI campuses in the
University of Texas System.

3. What is the relationship between students’ network characteristics
and their science identity and sense of belonging?

Background

Previous research shows that students’ social lives have a major impact on their persistence in STEM majors.
Many historically marginalized students find the impersonal and individualistic climate of STEM college
classrooms off-putting (Palmer et al., 2011), are discouraged by the lack of same-race role models and
mentors (Price, 2010), and face low expectations from faculty (McCoy et al., 2017). Some may leave STEM if
they feel their coursework has no social relevance or potential impact on their home communities (Bonous-
Hammarth, 2000). Women of Color, in particular, must do extra work to be accepted by their male and White
peers, struggle with social isolation, and shoulder the daily burden of stereotypes based on their race and
gender (McGee, 2016; Ong et al.,, 2011).

These experiences can negatively impact students’ sense of belonging and science identity formation, two
important predictors of STEM attainment and commitment for historical marginalized students (Chemers et
al., 2011; Nufez, 2009). In turn, threats to students’ science identity and sense of belonging increase the
likelihood that they will be pulled away from STEM toward non-STEM majors they perceive as more
compatible with their sense of self (Thoman et al., 2014). Fortunately, science identity and sense of belonging
for historically marginalized students are malleable and highly dependent on their social relationships in their
communities of origin (Brown, 2002).
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They also depend on relationships developed through STEM enrichment programs (Lane, 2016),
undergraduate research experiences (UREs; Frederick et al., 2021), peer study and social groups (Martin et
al., 2013), and faculty mentorship (Byars-Winston & Rogers, 2019).

To date, however, little research connects science identity or sense of belonging to Latine STEM students'
social networks, including characteristics found to be important in network research: network size (how
many people one talks to about important matters), diversity (the range of gender identities, racial identities,
and education levels among one’s discussants), tie strength (how close one feels to those they talk to), and
density (the degree to which one’s discussants are connected to one another) (Halgin & Borgatti, 2012). As
such, it is difficult to measure the benefits that accrue to students from their networks beyond the sum of
their parts (Martin et al., 2020).

Sense of campus belonging: a
student’s feelings of “fit” and
membership within their
university campus community.

Similarly, most existing research linking Latine students’ STEM identity
to their Community Cultural Wealth - strengths from their families,
cultures, communities, and experiences - is qualitative. This previous
work has documented Latine students’ strong family support and
motivation for entering STEM (Burt & Johnson, 2018), early exposure
to STEM through their family members’ work (Mobley & Brawner,
2019), and desire to pay back important others by winning stable, high-
paying jobs in STEM (Ayala & Contreras, 2019). Because the qualitative
literature supports the notion of a link between CCW and science
identity, here we are able to further explore this connection through
guantitative research.

Science identity: recognizing
oneself and being recognized
by others as a “science
person”, performing scientific
practices, and maintaining a
longstanding and meaningful
understanding of science
content.
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About the Networks & Cultural Assets (NCA) Project

The Networks and Cultural Assets Project (NCA) administers survey and interview instruments to measure
students’ Community Cultural Wealth (Yosso, 2005) and social networks, then provides results to educators
for academic and career development purposes.

Historically, research and programming involving undergraduates of color focused on what students lack -
an approach that not only demotivates students, but also misses opportunities to support them as they build
upon their existing strengths. Community Cultural Wealth (CCW) is a framework focusing on students’
assets, including skills and dispositions from their families, communities of origin, cultures, and personal
experiences.

The NCA survey combines measures of different forms of CCW with personal network analysis adapted
from previous work (Burt, 1984; Sablan, 2019). The instrument shows how students’ CCW is nurtured in
their relationships both on and off campus and reveals connections between students’ CCW and measures
of interest to career development professionals (e.g., work volition, work values). Qualitative research, such
as interviews and focus groups, rounds out the survey instrument to help the team better understand the
relationships and experiences that have the greatest impact on students' CCW, career trajectories,
aspirations, and resilience.
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Study Methods

Data Collection

To investigate the associations between students’ social networks, CCW, and science identity and sense of
belonging, we surveyed 408 Latine students in their Junior year who declared a major in STEM at one of
seven University of Texas System Campuses. Table 1 displays participant attributes.

Table 1. Demographic and Academic Characteristics

! For a full list of student attributes - including race, sexual orientation, and immigration status - please contact the research team.

CCWT | NCA Research Brief | July 2023 HTTPS://ICCWT.WISC.EDU



HTTPS://CCWT.WISC.EDU

CENTER FOR RESEARCH ON COLLEGE-WORKFORCE TRANSITIONS

To assess students' social network characteristics, we used two “name generators,” a traditional social
network prompt for eliciting the names of a respondent’s discussion contacts (e.g., Perry et al., 2018). We
first asked students to list a maximum of 15 people (“alters”) with whom they had discussed important
matters within the last 6 months (Burt, 1984). Subsequently, we asked them to mark the names of listed
alters with whom they had discussed academic or career matters. A second name generator then asked
respondents to list a maximum of 15 people (who were not previously listed) with whom they had discussed
academic or career matters within the last 6 months.

Subsequent social network questions, referred to as “name interpreters,” asked for information on alters
from each respondent. Those respondents who listed six or fewer alters in total in response to the name
generators were asked to provide information on all their listed alters. If
seven or more alters in total were listed, respondents were asked to
provide information on six alters randomly selected from the

respondent’s wider list of names (Marin & Hampton, 2007). Alter: a person with whom the

respondent had discussed
important matters within the
last 6 months.

Name interpreters asked about each alter’s educational level, racial
identity, and gender identity. They also asked about how alters were
related to the participant (e.g., family member, friend, college educator,
fellow college student), how close the respondent felt to each alter
(referred to as “tie strength”), whether listed alters knew one another
(measuring “density,” or interrelationships among alters) and the types
of support that each alter provided (e.g., material aid, sharing worries,
etc.). Four types of support are related to Community Cultural Wealth
(Yosso, 2005), including items like “help maintain hopes or aspirations
for your future” and “help oppose things you believe are wrong.”

Tie strength: how close the
respondents felt to each alter.

Tie density: whether listed
alters knew one another.
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Science identity was measured by a 5-item scale (Estrada et al., 2011; a = .870).2

Data Analysis

In order to examine how relationship types are associated with the CCW that students receive from their
networks, we conducted Pearson’s correlation analyses between alter characteristics (e.g., tie strength,
relationship type, etc.) and support provided by alters. For analysis, relationship type and support type were
re-coded into binary variables that indicate whether each alter is affiliated with each category (e.g., family) or
whether each alter provides each particular type of support (e.g., material aid). Therefore, results should be
understood to indicate whether each type of relationship (e.g., family) is more or less related to each type of
support (e.g., material support). Table 4 below shows the results of this analysis.

We used ordinary least squares (OLS) regression to understand the relationships between students’ network
characteristics, science identity, and sense of belonging. We used control variables that have been found to
be related to students’ science identity and sense of belonging including gender, sexual orientation, transfer
status, and immigration status (Strayhorn, 2012). Table 2 below summarizes the results of the regression
analyses.

2 . . .
For a full list of items in each scale, please contact the research team.
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Findings

1. What are the features of Latine STEM students' social networks?

A total of 2,077 people were listed as alters, 1,800 of whom were sampled for name interpreter questions.
Table 2 summarizes the characteristics of Latine STEM students' social networks.

Table 2. Network Characteristics

*Denotes a form of Community Cultural Wealth.
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The number of listed people ranged from O to 20, with an average of 5.09 alters. This means that Latine
STEM students in our study have an average of about five key supporters they speak to about personal,
academic, and career development issues. The average network density was 0.30 on a 0-1 scale, the
equivalent of about three connections within a social network of five people. On a 1-4 scale, where 1 is
distant and 4 is very close, the average tie strength between respondents and their listed alters was 3.32,
which indicates a close to very close relationship.

The overwhelming majority of listed alters (79.83%) were reported as Latine or multi-racial including Latine
identity. About 51% of alters were identified as cisgender women, 39% were cisgender men, and 4% were
gender diverse (transgender women, transgender men, non-binary, not listed). The most common
educational level of alters was a high school diploma or GED (39.33%), followed by a bachelor's degree
(28.83%). Students' networks are centered around friends (44.78%), family members (37.00%), and fellow
college students (26.00%). Spouses or significant others (7.56%), college educators (6.67%), coworkers
(5.78%), and spiritual advisors (1.44%) followed in proportion.

2. What forms of CCW do students possess in their social networks?

We examined correlations between tie strength, relationship type, and provided support (N=1,799; Table 3).

Table 3. Correlation Results on Tie Strength, Relationship Type, and Support

Note: + p <.10; * p <.05; ** p <.01; *** p <.001

We found that closer relationships (higher tie strength) provide a variety of supports, except for campus-
related help. We also found that being a family member is significantly associated with providing material aid,
helping students maintain hopes and aspirations, and modeling ways of caring, coping, or providing for
members of the students' community. Family members, however, were significantly less likely to be a source
of support for navigating campus or the college experience. Instead, this kind of campus-related support was
more likely to be provided by college educators and other college students. Another interesting finding is
that spiritual advisors showed a significant association with modeling community roles and supporting
students in opposing injustice.
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3. What is the relationship between students' network characteristics and their
science identity and sense of belonging?

Findings from the OLS regression (Table 4) suggest that multiple social network characteristics significantly
associate with students' science identity and sense of belonging.

Table 4. Regression Results on Network Characteristics, Science Identity, and Belonging

Students' science identity was positively associated with average tie strength and having a community role
model(s). On the other hand, having denser or more close-knit networks (“network density”) was negatively
associated with science identity. Network size, average tie strength, and having an alter or alters who help

navigate college life were significantly and positively related to students' sense of belonging to their
campuses.
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Future Directions

Preliminary results from this study indicate a connection between students’ network features -
including the Community Cultural Wealth passed through their social connections - and their science
identity and sense of belonging.

Although it is too early to make recommendations based on our findings, further research should explore the
idea that strong social connections with people who model caring for community can also help students see
themselves as scientists. Furthermore, these findings point to the possibility of nurturing science identity at
the peer group level - as opposed to pursuing interventions focused only on the individual. Previous social
network research with college students suggests that network content matters: tight-knit social groups can
support student success if they provide instrumental help, emotional support, and intellectual engagement
(McCabe, 2016). Academic influence from such networks is not always positive, however, and dense
networks have been shown to “intensify friends’ (positive or negative) impact” as McCabe notes (2016; p.
73). If dense social networks suppress science identity because of group norms inimical to science practices,
could density be re-harnessed to develop pro-science group norms? As we are currently in the process of
conducting follow-up interviews with a subset (N=70) of our survey respondents, future work will help
explain precisely how these kinds of relationships nurture students’ science identity and belonging. In turn,
we can offer recommendations for STEM faculty and student services professionals developing programs to
foster such social supports for students who may not otherwise have them.
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