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This article details the impact of the intensive mentoring model, through faculty-to-student
and peer-to-peer mentoring, utilized in WAESO-LSAMP community colleges. We pay
particular attention to the practice of socio-emotional mentoring, the development of a
“mentoring chain,” and the impact of communities of support on student and faculty
participants. Specifically, we discuss how these separate modes of mentoring impact
students from underrepresented students in developing and activating social capital,
developing collaborative support systems, fostering confidence and self-efficacy,
combatting impostor syndrome and stereotype threat, and embracing the importance
of failure in the scientific process. Methods and data include qualitative analysis of forty-six
in-depth interviews with program participants, including faculty mentors and community
college students, at three community college sites within the WAESO-LSAMP alliance. We
address specific implications for faculty working with underrepresented STEM community
college students and provide evidence of best practices for setting up a community of
support that leads to academic and personal success.
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INTRODUCTION AND LITERATURE REVIEW

Critical and intentional mentoring impacts students, particularly underrepresented STEM students,
including black, indigenous, people of color and also low-income, first generation college students, in
important ways, including their identity development (Eagan et al., 2017; Estepp et al., 2017; Malone
and Barabino, 2009), self-efficacy (confidence in performing essential parts of their studies)
(Chemers et al., 2011; Crisp et al., 2017; Estepp et al., 2017), commitment to STEM education,
and long-term success (Crisp et al., 2017; Dika and Martin, 2018; Hurtado et al., 2009). To best
address this critical student development, mentoring should strategically develop social and cultural
capital, provide diverse communities of mutual support, and intentionally facilitate the development
of self-efficacy and resilience (Banda and Flowers, 2017; Beals 2019; Hurtado et al., 2009; Hurtado
et al., 2015; Revelo and Baber, 2018). Critical mentoring has the ability to impact attraction and
recruitment of underrepresented students to STEM as well as support their retention, progression,
and long-term success in various STEM environments (Hurtado et al., 2009; Dika and Martin, 2018;
Monarrez et al., 2019).

Furthermore, critical mentoring is important for promoting and supporting diverse networks
amongst underrepresented STEM students. Research programs for underrepresented students like
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the Louis Stokes Access to Minority Participation (LSAMP) that
incorporate intensive mentoring are necessary to increase
diversity in the workforce, particularly in biomedical and
science fields (Fuchs et al., 2016). Beyond the broad goals of
increasing and supporting diversity, LSAMP intensive mentoring
environments facilitate faculty-led undergraduate research
experiences that have a multitude of positive academic and
social outcomes (Kim and Sax, 2009). Intensive LSAMP
mentoring can lead to increased self-efficacy and confidence in
working with esteemed faculty, both of which are important as
underrepresented students often feel uncomfortable reaching out
to faculty for support (Schwartza et al., 2016) in college due to
fears of being seen as incompetent or like they do not belong
(Baker, 2013).

The remainder of this article will detail the way that
intensive mentoring takes place and impacts
underrepresented students in STEM fields. Particular
attention is paid to the important role of social capital
(Baker, 2013; Mondisa, 2020; Schwartza et al., 2016) and
how students effectively develop strong networks of support
and camaraderie that are essential to their growth and success
(Mondisa and McComb, 2015). We discuss how the
development of “mentoring chains” strong, authentic, and
diverse communities of mentors - influences the diverse forms
of support given by different members within the community. We
discuss the role of various community members in helping foster
confidence which leads to self-efficacy (Estrada et al., 2018; Fuchs
et al., 2016; Starobin et al., 2016), and resilience through non-
technical training (Hochanadel and Finamore, 2015) facilitated
by both peer and faculty support. This ultimately leads to a
community where students feel supported, like they belong, and
have the necessary tools and social capital to be successful, and the
confidence and problem solving abilities to be resilient in the face of
challenges (Hochanadel and Finamore, 2015).

ACTIVATING SOCIAL CAPITAL

Social capital theory is useful for identifying the key strategies of
effective mentoring relationships, especially for underrepresented
students (Mondisa, 2020; Hezlett and Gibson, 2007). Social
capital theory asserts that relationships are essential for
providing resources necessary to reach desired goals, especially
in higher education (Mondisa, 2020; Hezlett and Gibson, 2007).
Mentoring communities are places where this social capital is
developed and contributes to the success of underrepresented
STEM students (Mondisa and McComb, 2015). The successful
development of social capital in STEM is crucial for educational
success (Mondisa, 2020). Intentional mentoring strategies are
vital for underrepresented students where the development of
social capital improves educational outcomes (Saw, 2020).
Integrating the development of social capital within the
mentoring strategy offers promise to enhance career and
organization development (Hezlett and Gibson, 2007). The
social capital accrued during student’s time in college provides
individuals with a starting foundation, “like the first pennies in a
child’s piggy bank that can be cultivated and support their long-

term career and personal goals” (Mondisa and McComb, 2015,
pg. 158).

Both the quality and quantity of connections that
underrepresented students make with individuals and
organizations on campus determine their likelihood of success
(Museus, 2020). It is often assumed that social capital is gained by
students through their connections to faculty, as faculty often
work as gatekeepers to their discipline and to the support
networks that provide avenues for obtaining social capital.
However, critical mentoring should also include social and
cultural connections with other peers in the STEM
environment in an effort to develop a shared sense of space
and community within spaces that are often seen as exclusionary
by underrepresented students. While faculty mentors connect
mentees with other sources of campus support, which students
can then utilize to expand their network (Museus and Neville,
2012), peer connections and a shared sense of community
ultimately embed students within disciplinary environments
that they seek to join.

Creating intentional social networks for underrepresented
students to meet others not only helps to promote social
capital, it also leads to the development of an authentic social
community of peers who share similar backgrounds, experiences,
goals, and challenges (Museus and Neville, 2012). This social
community becomes a source of mutually beneficial, shared
development by engaging in “an environment where like-
minded individuals engage in dynamic, multidirectional
interactions that facilitate social support” (Mondisa and
McComb, 2015, pg. 152).

Social capital and access to networks is important for
underrepresented students as a result of the hidden curriculum
in higher education, where organizational behavior is often
structured around middle- and upper-class values (Rist, 1970).
When this cultural capital is rewarded, it can lead to students
from underrepresented backgrounds feeling isolated and like they
do not belong within the academic environment (Rist, 1970).
Socialization into these spaces is influenced by peers, social
networks, and values. The hidden curriculum of higher
education, and STEM fields particularly, leads to unclear
expectations tied to racial or class background, and leads to
challenges in developing effective strategies of communication,
collaboration, and relationship building–all critical for success in
STEM education (Jackson et al., 2016; Stanton-Salazar, 2011.)
The hidden curriculum ultimately reproduces race and class
inequalities in higher education (Royster, 2003) and leads to
differential attrition rates by race and social class (Graham, 2019).
Faculty are necessary for deconstructing the hidden curriculum
(Hansson, 2018) and the development of collaborative skills and
effective communication is strongly influenced by peer support
and community (Stolle-McAllister, 2011).

Underrepresented students often desire multiple kinds of
mentoring relationships and collaborative experiences because
having a variety of networks allows students to have different
needs addressed by different individuals. This in turn facilitates
the development of social capital (Graham, 2019). Having varying
types of mentoring relationships across the diverse spaces in
academia helps students develop skills that are necessary for

Frontiers in Education | www.frontiersin.org September 2021 | Volume 6 | Article 6678692

Beals et al. Activating Social Capital

https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


academic and social engagement and promotes emotional
development through socioemotional mentoring. While the
engagement with various types of mentoring is useful, if these
networks are not embedded within disciplinary environments
students risk feeling isolated and like they do not belong within
the key space of their academic socialization.

Embedded disciplinary support systems can positively impact
the experiences of underrepresented STEM (Jackson et al., 2016).
Mentorship helps to foster an environment of belonging and
support, personal transformation, and professional development
(Afghani et al., 2013). Mentors provide students the academic and
social support they need to succeed within their STEM discipline.
One study on underrepresented STEM students highlights the
significance of mentoring for long-term STEM success (Griffin
et al., 2010). Findings indicate the continuing significance of
fostering positive mentoring relationships to facilitate student
persistence, addressing exclusionary climate and disciplinary
environment issues, and the representation and support of
faculty of color in STEM fields (Griffin et al., 2010).
Engagement with these issues has a positive impact on the
development of self-efficacy, a student’s commitment to
academic goals, and feelings of empowerment to reach desired
goals, especially in terms of challenging the impostor
phenomenon and fears of failure within a challenging
environment (Beals, 2019).

The Importance of Peer Support
Peer support is also important in developing and activating social
capital, especially through the provision of both socio-emotional
and academic support, which leads to a more successful
integration into campus community and culture for students
(Moschetti et al., 2017). Targeted initiatives, such as summer
bridge programs, support underrepresented students as they
begin to build social and cultural capital. Through connecting
peers from similar backgrounds prior to the start of college while
facilitating engagement with peers and faculty, Summer Bridge
provides access to STEM environments that facilitate meaningful
participation in academic activities, which both builds and
strengthens student’s social and professional networks (Stolle-
McAllister, 2011).

Peer mentors can act both as guides who share information
and as friends who provide psychosocial support, such as
normalizing common struggles and decreasing feelings of
isolation. Peer mentoring provides support to students as they
develop a sense of belonging and facilitates the development of
positive science identities (Zaniewski and Reinholz, 2016).
Similarly, when important peer groups both value and support
STEM learning and environments, these peer supports help to
validate sense of belongingness in STEM fields (Leaper, 2014).
Peer support also mitigates negative aspects of underrepresented
student experiences (Watkins and Mensah, 2019). Institutions
can and should provide structures where supportive peer
networks can emerge to support underrepresented students in
STEM. Peer support also impacts individual’s willingness and
confidence to pursue STEM careers. STEM peers have been found
to influence motivation, which in turn predicts their intent to
pursue a STEM career (Robnett, 2012).

Mentoring Chains
Community, Confidence, Self-Efficacy, and Social
Capital
The intensive mentoring facilitated through formal academic
programs, like LSAMP, allows individuals to share their
academic, social, and cultural experiences with themselves,
their peers, and faculty mentors (Kendricks et al., 2013).
Program facilitated mentoring is primarily conducted through
a network of faculty who have a common interest in the student’s
retention and academic success, and who nurture the student by
integrating academic advising into social and professional
meetings with students. Students in these programs perceive
mentoring as the biggest contributing factor to their academic
success (Kendricks et al., 2013).

Broader networks of mentors that include graduate and
undergraduate students have been shown to be effective in
providing important support for students and scholars.
Mentoring triads (post-graduates and faculty each assisting in
mentoring undergraduates) provide students with resources and
psychosocial support (Aikens et al., 2017). Closed triads, where
post-graduates, faculty, and undergraduate students
collaboratively communicated with each yielded the best
results (Aikens et al., 2017). This evidence may point to a
network or chain of mentors yielding the most optimal social
support.

Collaborative mentoring chains have also been shown to
influence the development of a strong academic identity and
self-efficacy which can lessen the negative impact of STEM
disciplinary environments for underrepresented students
(Estepp et al., 2017; Hurtado et al., 2015; Rodriguez et al.,
2019). The development of confidence and self-efficacy are
lifelong processes. Students who lack confidence but currently
occupy positions within STEM fields may be faced with impostor
phenomenon, where they feel like despite their accomplishments
they really are not competent in their field (Clance and Imes,
1987). Furthermore, those who are from underrepresented
groups may suffer from the negative effects of stereotype
threat (Steele and Aronson, 1995), where there is an increased
fear of being judged on the basis of societal stereotypes about their
group membership rather than their own merit. The psyche of
other underrepresented students are sometimes negatively
impacted just from being aware of the additional challenges
they face because of their identity while being in their STEM
field (Pietri et al., 2018). Both impostor phenomenon and
stereotype threat can lead to underperformance in academic
settings (Clance and Imes, 1987; Steele and Aronson, 1995;
Pietri et al., 2018).

Self-efficacy is an essential component to positive outcomes in
underrepresented STEM students (Jensen et al., 2011), especially
in combatting impostor phenomenon. Faculty-student
mentoring is a key component of the student experience that
has been shown to significantly influence confidence and self-
efficacy (Estrada et al., 2018; Fuchs et al., 2016; Starobin et al.,
2016). Mentors act both as guides who share information and as
caring friends who provide psychosocial support, including
normalizing struggle. Faculty-student connections help
students to develop a sense of belonging and positive science
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identities (Zaniewski and Reinholz, 2016). Faculty-student
mentoring has also been shown to impact confidence and self-
efficacy for student’s future pursuits. Both the development of a
science identity and self-efficacy are important factors in
student’s motivation to pursue long-term goals (Estrada et al.,
2018).

Mentors are an important source of confidence for students.
Having a respected role model who believes in student’s potential
is vital (Carpi et al., 2017). Formally mentored undergraduate
research experiences broaden student’s knowledge about career
options, prepare students intellectually and technically for further
studies, provide the conditions under which a student may fall in
love with the scientific pursuit, and provide a boost of confidence
for students as they contemplate their next steps (Carpi et al.,
2017). Student-faculty mentoring relationships also influence
doctoral students as they realize their potential regarding
aspirations of entering the professoriate (Alston et al., 2017),
indicating that the effects of this mentoring model benefit
individuals from grade school through the completion of
advanced degrees. Peer mentoring has also been shown to
have significant influences on confidence and self-efficacy by
fostering professional skills and confidence in developing
scientists (Tenenbaum et al., 2014). Peer mentoring has helped
in demystifying college and graduate school for students, learning
how to prepare for college and graduate school, the application
process, and how to plan for after graduation (Meza et al., 2018).

Collaborative Mentoring and the Facilitation
of Non-Technical Skills Training
While collaborative mentoring facilitates the development of
confidence and self-efficacy and challenges impostor
phenomenon, it also contributes to the development of
important non-technical skills. Non-technical skills have
become increasingly paramount in student and career success,
particularly in STEM fields. Emerging graduates are not only
required to have quality technical skills; they also must excel in
professional skills to be successful in their respective careers.
These skills include teamwork and communication, ethics, global
awareness, creative problem solving, and leadership experience
(Kulturel-Konak et al., 2013). Hochanadel and Finamore (2015)
state, “Faculty should not focus on making just good grades, but
how to challenge that person and teach them to create solutions
. . . teaching a growth mindset and grit facilitates long-term goals
and how to achieve them.” Technical skills and good grades are
important when it comes to success within STEM fields but
student and career success is about much more than a grade.

Mentoring has been shown to help expose students to
professions, professionals, and professional environments to
improve non-technical skills, such as leadership skills and
communication. Along with fostering an environment of
belonging and support, personal transformation, and
professional development, mentoring has also been found to
motivate students towards STEM fields, increase leadership
abilities and self-confidence, and heighten awareness of the
need for diversity in STEM-related fields (Afghani et al.,
2013). The LSU–HHMI Professors Program has helped

students to achieve various important skills, including: 1)
Realization, after attending a learning strategies presentation
or meeting that what they are currently doing is not working,
2) An honest commitment to systematically identify exactly what
is not working, 3) Changes in mindset about their ability to learn
the ‘‘hard’’ subject matter, 4) Committing to work through the
plan of action, 5) Following through on their commitment which
prevents them from relapsing into old academically destructive
habits and ways of thinking, and 6) Continuous improvement
which develops sustained personal pride and great satisfaction in
the outcome which propels them to maintain what they have
obtained (Wilson et al., 2012). Mentoring also demystifies
graduate school for students, especially in terms of learning
how to prepare for graduate school, the application process,
and how to plan for after graduation (Meza et al., 2018). For
many first-generation college students, access to mentors opens
new doors and prepares them for the college and graduate school
requirements.

While it is well researched that mentoring impacts
underrepresented students in a variety of ways, students,
faculty, and STEM broadly would benefit from developing
more intentional, intensive mentoring chains that embed
collaborative support, socio-emotional development, and the
importance of non-technical skills training. Underrepresented
STEM students face unique challenges while attending higher
education. Mentors from a variety of backgrounds and statuses
within the institution who are eager to help underrepresented
students thrive within STEM fields can effectively combat these
issues.

The findings of this paper are results from an external,
independent evaluation of the WAESO-LSAMP program. The
guiding question that led to these results was, “What does
mentoring in the WAESO-LSAMP program consist of and
how does it impact student participants?” I hypothesized that
mentoring would be an important program component that
students found valuable for learning STEM. However, as
fieldwork progressed, I noticed the variety of ways that
mentoring took place within the WAESO-LSAMP program.
The remainder of this article details the impact of this style of
mentoring for community college students within the Western
Alliance to Expand Student Opportunity (WAESO) alliance of
the Louis Stokes Access to Minority Participation (LSAMP)
program (henceforth known as WAESO-LSAMP). This article
addresses the ways that various WAESO-LSAMP intensive
mentoring strategies lead to the development and activation of
social and cultural capital, the embedding of mentoring chains
within STEM environments that incorporate faculty and peers,
and the critical skills of resilience in challenging academic
settings.

The findings of this research are focused at the community
college level. Understanding what occurs within the community
college setting for underrepresented students is important for a
number of reasons. Community colleges are an important
component of increasing diversity in STEM fields (Bahr et al.,
2017). Many underrepresented students, especially low-income
students of color, begin their studies at community colleges
(Contreras, 2011) making it the gateway into more advanced
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degrees if matriculation and transfer are successful. The
experiences and opportunities afforded to these students are
instrumental in developing pro-academic behaviors and
aspirations (Baker, 2013) which can influence their success in
obtaining more advanced degrees after their community college
experience ends.

Furthermore, detailed information regarding the role that
community colleges play in increasing representation of
underrepresented students in STEM is lacking (Wang 2013)
which is unfortunate, as these institutions have great potential
in training a large number of future STEM scholars to address a
nationwide shortage of these individuals (Bahr et al., 2017). As
the United States continues to debate their role in funding or
supporting free or greater access to community colleges,
especially for low-income and other underrepresented
populations, understanding the various ways these programs
and environments impact the future success of these students
will only increase in importance.

METHODS OF DATA COLLECTION

Examining the activities and mentoring within the WAESO-
LSAMP community college population is particularly useful
for this topic. WAESO-LSAMP has been active since 1991,
and is one of the original LSAMP alliances. Every year since
1991, the WAESO-LSAMP alliance has consistently reached its
goals of increasing the number of underrepresented STEM
students within their program as well as their attainment of
various degrees. Furthermore, WAESO-LSAMP alliance schools
are on track to have equal numbers of underrepresented STEM
graduates as the general populations of the states in which they
reside, which has been a goal of the WAESO alliance since 1991.
Community college participation in WAESO-LSAMP has been
strong since 1991, and community college students are given the
same opportunities to participate in undergraduate research,
conference participation, and mentoring as students at 4-years
universities. While most WAESO students participate in
undergraduate research, a large number of community college
students participate in Summer Bridge programs that are
designed to increase the likelihood of enrollment and success
at the community college. Since Arizona State University is the
home campus of WAESO-LSAMP, it makes an interesting
environment for collaboration and transfer between the
community colleges and the 4-years institutions in the region.

The first author worked with the WAESO-LSAMP program
staff in order to obtain enrollment information from each
institution included in a sample of WAESO-LSAMP
community college campuses. This information includes
student enrollment and contact information as well as faculty
mentor contact information. I made first contact by introducing
myself at the annual governing board meetings to increase
rapport and establish a relationship with campus stakeholders.
I also frequently contacted Summer Bridge program coordinators
by telephone or e-mail, letting them know when I would be
visiting their campus and asking for their help in recruiting
students. This included having the faculty mentor or contact

send an e-mail to the students letting them know that I was a
program evaluator and encouraging them to participate in an in-
depth interview. Faculty mentor support was critical in recruiting
students and gaining their trust. I also made individual contact
with students from the enrollment information via e-mail as well
as in person at undergraduate research conferences and Summer
Bridge activities, inviting them to complete an in-depth interview.

Sampling was two-fold, happening at the institutional and
individual level. The first stage in sampling was to select a sample
of institutions from the entire population of WAESO-LSAMP
community colleges. The program director identified potential
institutions as having greater than average numbers of
participation or already funded summer activities. Using a
non-probability purposive sampling technique, I selected three
of these identified programs to be included in the study. All of
these institutions are considered Hispanic Serving Institutions
(HSIs) and public, associates colleges with varying degrees of
transfer and student status. The names of these institutions and
their contacts have been redacted to protect the privacy of the
schools and participants. It is within this sample of institutions
that the second stage of sampling took place. Table 1 provides
information regarding each of the institutions.

I used non-probability, purposive sampling techniques to select
the individuals to interview in-depth within each institution. The
student sample was selected using the enrollment information
provided by theWAESO-LSAMPprogram staff. I completed 46 in-
depth interviews which took place at Summer Bridge sites,
including faculty directed research groups, and immersive
summer classes, by the end of my fieldwork activities. Student
interviews accounted for 37 of the interviews and 9 interviews were
with faculty participants. Of the student interviews, 19 were with
students who did faculty directed research and 18 were with
Summer Bridge participants. Of the faculty interviews, 4 were
independent research advisors and 5 were Summer Bridge faculty.

The in-depth interviews were semi-structured. For students, I
assessed aspirations, expectations of the program, program
experiences, and suggestions for structuring the program to
enrich their experience and enhance their learning. I also
asked them about aspects of their lives that might intervene to
affect their ability to meet project objectives, such as their family
circumstances and demands, their economic situation, and any
other issues that might affect their performance in the WAESO-
LSAMP program. Separate interviews were given to faculty
participants where I discussed their program activities, such as
mentoring and professional development of students. Table 2
displays the demographics of students that were interviewed as a
part of the WAESO-LSAMP evaluation project. All students
interviewed for this project identify as underrepresented by
race and/or ethnicity within STEM. This is a pre-requisite to
participate in the program. While the intersectional identities of
these students is important and may influence experiences within
the program, the impact of the intersection of race and gender
was not addressed in this paper due to time and space limitations
and will be explored in future work by the first author.

Interviews lasted between 30 and 90 min, with shorter
interviews taking place when students had time or scheduling
constraints and longer interviews taking place when two or more
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participants were involved. On average, individual interviews
lasted almost 45 min. Participants were asked permission for
the interview to be recorded for later transcription. All recorded
interviews were transcribed and coded using Dedoose software. I
utilized small focus groups in order to maximize the response
rate. Of the 46 interviews, 12 students were enrolled using focus
groups. These consisted of groups of 2-3 students. Since the
groups were small, I was able to gather the same amount of
information from the focus group interviews as I would have had
they been individual interviews.

RESULTS WITH DISCUSSION

This section addresses in depth themost frequentlymentioned themes
discussed by students and faculty as a result of their participation in
WAESO-LSAMP activities. Themes discussed include the impact of
collaborative mentoring, the mentoring chain that develops through
peer-to-peer contact, the impact of the program on student academic
growth, and the development of self-efficacy through learning to fail
and challenging impostor phenomenon. These themes are each
supported by numerous quotes from students and faculty that
support the broader message about the process and impact of
WAESO-LSAMP programing. I use quotes liberally, as I believe
messages are best told through the direct language of participants
and their own lived experience.

Impact of Collaborative Mentoring
Mentoring proved to be one of the most impactful aspects of the
WAESO-LSAMP program. Mentoring happened in various ways

across the campuses and included one-on-one faculty mentoring
with students who do faculty led research projects, peer-to-peer
mentoring, as well as broad group mentoring that occurred during
Summer Bridge programs. Of particular interest here was how
mentoring networks provided support for professional and
academic development, how faculty driven recruitment led to the
development of self-efficacy, how learning to fail helped challenge
impostor phenomenon, and the importance of mentoring to teach
more than just technical skills and abilities.

Academic Development and Student
Engagement
The relationship developed through faculty-student mentoring
provided students with opportunities necessary for professional
growth and success, including formal and informal networking and
coaching on how to present research across various academic spaces in
their exposure to academia. For many students, WAESO-LSAMP
provided their first experiences in these areas. These formal, guided
interactions within academia provided students with more than just
hands-on learning that results in developing technical skills. Faculty
mentors additionally give students opportunities to gain social capital
through networking. This social capital is crucial to progression in the
field and higher education. This sentiment is highlighted in a quote
that aWAESO-LSAMP student internalized from her faculty mentor,
“Themost valuable thing, (mentor] used to say was this,” “Never close
a door on an opportunity.”

Transition Into College and Impact on Confidence
This formal guidance through academia with a trusted advisor is
particularly important for traditionally underrepresented
students in STEM. Students often started out their WAESO-
LSAMP experience feeling apprehensive and doubtful about their
abilities and their likelihood of being successful. However,
through working with mentors who recognize their potential,
students slowly begin to realize their own abilities and potential
for success. Mentors were able to identify students with potential
that were unable to see themselves in certain roles because they
are intimidated and doubtful of their own skills.

Faculty mentors encouraged these apprehensive students to
apply to things like internships, research opportunities, as well as
present research, even if they have had little experience
presenting. It is important for students to be able to work
with faculty who know the process and procedures of higher
education and that the experience gained by participation in such
activities, regardless of whether or not the student had ever
presented before, is a normal and necessary part of the growth
of the science identity and future success. This targeted influence

TABLE 1 | Institutional breakdown.

Institution Carnegie type Students Faculty Total

College 1 Public, Associate’s Colleges: High Transfer-Mixed Traditional/Nontraditional; HSI 8 2 10
College 2 Public, Associate’s Colleges: High Transfer-High Nontraditional; HSI 6 2 8
College 3 Public, Associate’s Colleges: Mixed Transfer/Career and Technical-Mixed Traditional/Nontraditional; HSI 23 5 28
Total 3 37 9 46

TABLE 2 | Participant demographics.

Student gender Faculty gender

Female 20 Female 5
Male 17 Male 4

Student Race/Ethnicity Faculty Race/Ethnicity

Hispanic/Latin@ 27 White 4
Native American 4 Hispanic/Latin@ 4
Black 3 Black 1
Middle Eastern/North African 3

Student Involvement Faculty Involvement

Research Experience 19 Research Experience 4
Summer Bridge 18 Summer Bridge 5

Total Students 37 Total Faculty 9
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also resulted in students gaining opportunities and support
outside of their individual WAESO-LSAMP project. Here, a
student notes how their encouraging WAESO-LSAMP mentor
influenced their successful application for external funding.
“There’s a scholarship here with (a stem program), so she was
like, “Oh, you should apply,” and I was like, “I don’t think I’ll get
it,” and then I applied, and I got it.

Challenging Fears of Failure and Impostorism Through
Experiential Learning
Students often start out their experiences with fears of failure or
not being qualified for the work. “At first, I was kind of like really,
me? Like you want me? Because I felt like when I presented, I
stumbled a little too much . . . are you sure you want me on your
team?” However, through the hands-on, challenging
environments, students become empowered by the scientific
method and how mistakes do not equate to failure, but actual
growth–whether through scientific discovery or personal
improvement.

I was afraid I would mess up a lot, because the word research
on its own is kind of intimidating. So the research, the word, we
give it so much power so that it intimidated me the first time, but
once I was in it and I saw how (WAESO-LSAMP Mentor) was
doing it so fluidly and we were so rigid, we were being so careful
with everything. But by the end the semester we were the ones
doing things at the same pace as [mentor].

Through these hands-on, authentic research experiences with
faculty sponsors and their peers, students learned self-reliance,
independence, trouble-shooting, and how to work on group
projects with high pressure deadlines. Student research
experiences in WAESO-LSAMP also opened their minds to
opportunities that they had not yet considered for their
academic lives. While many students aspire to be medical
doctors, learning the process and problems of research and
becoming engaged with academic life at their campuses
inspired them to merge those areas, aspiring for Ph.D.’s
alongside a medical degree.

Having that experience with (Mentor) made me want to do
MD/PhD, which gave me understanding that I need to keep
moving forward and I need to work really hard to be an eligible
candidate for that program, for all the other programs. So in a
way, that did help.

Through extended engagement in activities, students were able
to capitalize on their increased motivation to accomplish their
goals. These included traditional goals of graduating from
community college, getting accepted and transferring into 4-
years colleges, receiving competitive scholarships, winning
awards, and formally joining the STEM industry job force.
WAESO-LSAMP mentors are aware of the important
connection they have with the WAESO central office, and see
themselves as a team, working together to reach shared goals
regarding student success and transfer.

Both institutions mutually benefit from this shared
commitment and the partnership created through WAESO-
LSAMP, as faculty and sponsored environments are doing
necessary work to inspire, prepare, and socialize students so
that they are excited to transfer and continue their academic

journeys. By engaging with these environments,
underrepresented students who had experienced challenges
within traditional academic environments were no longer
discouraged from seeking transfer into a larger research
institution. Instead, they reframed their ideas about faculty
and university life where faculty were supportive and
presented themselves and their environments in such a way
that students could visualize themselves in that position someday.

Faculty Driven Recruitment and the
Development of Self-Efficacy
WAESO-LSAMP’s unique mentoring strategy also has an impact
on the development of self-efficacy and self-esteem. The
mentoring relationship begins at the time of recruitment and
is often faculty driven. Faculty are given freedom to reach out to
students who they see as promising, regardless of traditional
signifiers of success like exceptionally high grades or prior
experience. The only requirement is that the student be part
of an ethno-racial group that is underrepresented in STEM.
Students are not filtered out due to low GPA or lack of
experience in a research lab or in the classroom. Faculty
mentors frequently discussed how they sought out students
who may not have been qualified for other programs, and
students sometimes discussed how they had been overlooked
by other research programs due to GPA or other factors. This
results in students who have non-traditional signifiers of promise
being admitted into an environment where they can work on
weaknesses within their academic portfolio through intensive
experiences and does not simply allow only the already successful
students to be granted entry into these important spaces. without
other restrictive requirements that often filter out low-income,
first-gen students of color (GPA, prior experience, letters of
recommendation, Students mentioned that they feel honored
and special when singled out by faculty to do research for
them, which boosts their confidence.

I was just honored to have someone like her like say, “hey you
want to do this, like you want to come over here and do this with
me and with the people that are doing this?”. . .I was excited
because I felt privileged because she’s already had it going on, and
she explained the research to me, and I thought it sounds
important, and I liked it, so I was really excited to get on.

Faculty mentors talk about promise and potential in ways that
challenge traditional recruitment methods, like high GPAs, prior
experience, and formal recommendations by other faculty.

When faculty have freedom to select students they see as
promising, it results in dedication to their recruits. Their
dedication contributes to the creation of an environment
where students feel like their mentors authentically care for
them and their success. In turn, students are encouraged to
seek out resources and experiences because they feel like it is a
welcoming, supportive environment (Beals, 2019). “[Mentor]
kind of inspired me...to go [to Summer Bridge] because...the
way he said it--it didn’t sound like a teacher or professor that was
talking to me it kind of sounded like he was a brother. Like a big
brother or you know like a homie or something like that.”
Through these experiences, students begin to rethink what it
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means to work with a professor and develop skills to practice
resilience in the face of challenges, resulting in them thriving in a
challenging environment (Hochanadel and Finamore, 2015;
Revelo and Baber, 2018; Beals, 2019). It was often the case
that supportive and friendly mentors played a significant role
in creating these welcoming spaces. This is especially important
for students who are first-generation college students and other
underrepresented students in higher education.

Authentic Caring and the Impact on Retention
Faculty mentors effectively showing that they care for their
students has a positive impact on the student’s self-concept,
science identity, and motivation to continue working. Students
often noted that they like having people who supported them
because it pushed them to work harder. Here, a student notes how
having a supportive mentor influences her to keep working hard
and to not give up. “Knowing that I actually have, you know,
people that support me . . . I actually do better. As in I might not
do the best, but you know I won’t give up.”

Students frequently noted that one of the greatest things they
got from their faculty mentor was an increased excitement for the
work, doing research, and their STEM field. Faculty mentors are
excited about the projects they bring to their students, and their
excitement and support influences the student’s own feeling
about the work. Part of this comes from the faculty rewarding
traits that are central to science–curiosity and engagement (Beals,
2019). This is often a trait that faculty seek out when selecting
future mentees. “I was the one student that asked all these
questions in [mentor’s] class and she was like “I like your
curiosity” I was like “okay, I’ll use it.” That was amazing . . . I
really loved that class. It changed everything for me.”

WAESO-LSAMP faculty are aware of this impact and how
important getting students excited about science is for their
engagement and retention in the field. Here, a faculty mentor
talks about this important part of the mentoring relationship. “It’s
really, I think it’s that mentorship, the excitement of science starts
to, you know, we stoke that sort of spark into a flame. And I’d say
that is the biggest one.” Faculty also frequently help students
realize the real-world significance of the work that students are
doing, translating lab procedures into altruistic outcomes, which
helps students develop a passion for doing STEM work. This
increases student engagement with the projects, which is
important for retention. Faculty are aware of how important
this is and work with students to incorporate their individual
interests and questions into their research project, even if it was
extra work. “She always went out of her way for us . . . She always
saw what I was interested in and she never blocked me or told me
it’s time (to leave).”

Learning the Positive Impact of Failing
In order to understand what factors contribute to effective
mentoring, I frequently engage students in a conversation
where they can express in their own words what they see as
an effective mentor. Students shared similar ideas about what
makes an effective mentoring relationship and whether or not
WAESO-LSAMP faculty fill this role. The most frequently
mentioned qualities that students seek in a mentor include

availability to reach out and ask questions, support during
the process of sponsored activities, encouragement when
things get hard, empathy in the face of mistakes, and
authentic engagement with students. Summer Bridge students
especially mentioned how different it was to work with
WAESO-LSAMP faculty as opposed to their high school
teachers. For example, one student mentioned, “They are not
like teachers, or how it was in high school. They make you feel
like they’re friends, you can talk to them.” Students also
mentioned that they felt a great deal of encouragement and
motivation to keep working hard, and how good it feels to work
through a project that was challenging. These interactions help
decrease the distance between faculty and students, especially
first-generation students, and lead to more enjoyable college
experiences. The ability to recognize when students are
struggling and need extra help and encouragement was
important for students. Students, especially underrepresented
students, are not always confident to reach out and ask for help
in fear that it will negatively impact how faculty view them and
their potential, which may amplify the negative impact of
impostor phenomenon (Clance and Imes, 1987). Students
were appreciative that faculty were able to “scan the room”
and recognize when someone is not doing well and then reach
out to help solve the problem.

She knows how to scan the room and be able to determine
when a student is not doing as well as she would like . . . she’s able
to understand the area they need more help in . . . She’s gonna
find a way to help you get what you need . . . You see people who
are like If there’s a mistake made, you can see that they’re super
angry or irritated, and she’s just calm . . . She’s like, “It’s fine.
We’re gonna fix this.” It makes it easy to keep going, learning, and
building from those mistakes.

This type of sustained and empathetic support and
encouragement is critical for the intensive mentoring model. It
helps students realize that making mistakes is often an integral
part of the scientific process and the development of self-efficacy.
One student noted a positive transformation in learning to fail,
saying, “Now when I make a mistake, I know how to approach it,
you know?” Through this work, students learn critical skills like
independence, self-reliance, and how to thrive in the face of
failure. Students frequently mention how empowering it is to
learn how to fail effectively.

I was nervous . . . I don’t want to mess up and I don’t want to
ruin everything. But (Mentor) did mention 1 day, “In research
there are no mistakes. Because your mistakes could lead to
something better.” And then she mentioned one other
research student that was there a semester before, her mistake
actually improved the project. So that gave us a little bit of
confidence right there. But the reason I enjoyed it most is
when that mistake happened, because I was excited to figure
something else out, something new.

These skills translate into real-world success once the
WAESO-LSAMP experience is over. I had the opportunity to
talk to students who had since transferred to 4-years colleges or
universities as well as the workforce about any impact their
experience had on their success post-WAESO. These students
noted that the mindset they were able to develop through learning
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to fail effectively made them more successful in their current
endeavors.

The development of this confidence and self-reliance resulted
in the former student being able to trouble-shoot on the job and
come up with a solution to a problem that his organization was
having, using tools he learned through WAESO-LSAMP
activities. “The first time I did it, I used their (Institutes]
methods. And it didn’t work, the bacteria didn’t grow. So, the
second time, I decided, “I’m not going to do the same mistake
again,” so I just did everything [Mentor] taught me . . . and it
grew.”

My work interviewing faculty mentors suggests that they have
found a way to strike a balance between letting students figure
things out on their own and guiding them when needed that
results in the student developing important industry and
technical knowledge, self-confidence, and independence. These
mentors are aware of this important process and how challenging
it is to facilitate. One faculty mentor explained that the method of
allowing failure is less cost-effective and less efficient.

She (non-WAESO-LSAMP mentor] can probably get that
same task done in 2 weeks that I can do in 2 months. But the
learning experience that they built in 2 months is, failure really
brings on the successes . . . I don’t get the same successes that they
do, because they can take a student that just started and get them
to a point that they are doing high impact posters. For me, it
might be a lot slower, but I think through failure you get a lot
more successes.

Despite being less efficient or cost-effective, this method allows
for the best learning because students fail and learn from their
mistakes or learn something entirely unexpected. Not only is this
good for the development of these important soft skills, but this
approach was also described as less intimidating and helped
students feel excited and engaged instead of frustrated and
discouraged. It is also important to note that the WAESO-
LSAMP faculty are aware that this method of mentoring is
not always practiced by non-WAESO-LSAMP faculty within
their institutions, suggesting that this intensive mentoring may
be challenging the traditional culture of STEM education.

Challenging the Impostor Phenomenon
The intensive mentoring that challenges traditional culture of
STEM education is seen by faculty as integral for the type of
growth and development necessary for student success. These
environments that embrace the challenging environment of
STEM research and learning while providing socio-emotional
support to the student during the process of failing upwards help
students reframe their views of higher education (Monarrez et al.,
2019; Nevin et al., 2008; Revelo and Baber, 2018). Through their
work with WAESO-LSAMP sponsored environments, many
students mention that they realized their internalized self-
doubt and fear was a part of something much bigger than
themselves. Faculty helped them put a word to this–impostor
phenomenon. Realizing that this was a phenomenon that many
people, including their ownmentors, experienced helped students
overcome their self-doubt. Here, a student brought up learning
about impostor phenomenon from their WAESO-LSAMP
mentor and how they learned to manage these feelings. It is

important to note here that the student brought up impostor
phenomenon without me specifically asking about it. They
mentioned this lesson as one of the beneficial things they
learned through WAESO-LSAMP, therefore I probed them to
speak more about it.

Out of the six boxes she had (on impostor syndrome), like the
categories, I checked off five, all but one . . . I was like, “Oh my
God! Okay.” Before that, I never knew what term to use for it. I
thought I was just expecting a lot of things from me. But turns
out, its impostor syndrome...I remember her mentioning one part
saying “Give yourself a pat on the back.” I don’t do that, though.
But I kind of try to compliment myself. I tell myself, “Hey you did
this. You’re good. Now on to the next one.” I keep telling myself
those things.

Sometimes student’s feelings of self-doubt are so strong that
they question their abilities to be successful beyond WAESO-
LSAMP. A number of students mentioned how important their
WAESO-LSAMP mentor was–even when the students had been
working with them for a semester or more–in terms of
encouraging them to seek out experiences to help them grow
beyond theWAESO-LSAMP environment. A nudge or statement
of support from a faculty mentor can make all the difference in
where the student goes next after their time at their community
college.

First off, I was flattered. I was like “What, really?” You know.
“Me?”...it was my first actual research. You know the impostor
syndrome kicking in again from all angles . . . Then I asked her,
she was like . . . “You’ve done everything good.”And then she was
like “You’ve got the skills don’t worry.”And then after that we just
started building.

This sustained support for their students proved to be an
effective strategy to help the student succeed once finished with
their WAESO-LSAMP activities. Students often began seeking
out other opportunities that they might want to try and went to
their faculty mentor for support and guidance. It is important to
note that faculty mentors are explicit about the competitive
nature of some of these non-WAESO-LSAMP research
experiences. In fact, they are aware that many
underrepresented students in STEM face great challenges in
terms of acceptance to these more competitive programs. They
teach their students about the competitive nature and support
them in their efforts. Here, a student discusses one time when this
happened with them and how their mentor’s support led them to
success, even when their impostor phenomenon remained.

I told her (mentor) “I heard about this internship.” She was
like “Yeah, that’s great. Go for it...It’s not going to be that easy to
get in.”. . .She told me to apply there and then I applied . . . She
wrote me my recommendation letter . . . And then I was waiting
for a decision and then I got accepted. Yay, I got accepted...The
director of the whole internship thing [e-mailed me] and she told
me I was one of the best profiles. I was like “Maybe you got my
resume mixed up. Not, that’s not me.”

Student Accomplishment and Growth of Self-Efficacy
One part of helping students manage their impostor
phenomenon utilized by WAESO-LSAMP faculty was a
consistent emphasis on helping students recognize their own

Frontiers in Education | www.frontiersin.org September 2021 | Volume 6 | Article 6678699

Beals et al. Activating Social Capital

https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


worth and potential while reminding them that their
accomplishments were no one else’s but their own. When
working in such collaborative environments with a dedicated
mentor, it is easy for students with self-doubt to forget that what
they accomplish is “theirs” and a reflection of their own
hard work.

I wanted to learn more about what environments foster this
growth of confidence and feelings of self-efficacy. In my
conversations with student participants, it became clear that
the WAESO-LSAMP sponsored conferences and programming
were often mentioned by students as being a catalyst for the
internalization of feelings of pride and their own ability to be
successful. Students that I spoke with mentioned that just
presenting research gave them more confidence in their own
abilities to do science. Presenting outside the walls of a classroom
and in a formal academic setting with students from many other
universities and programs is not something that can easily be
replicated within a traditional classroom. This added component
of competition, common in the academic world, is unfamiliar and
uncomfortable for students. However, it results in students feeling
more confident in their own abilities, increasing feelings of self-
efficacy and overall pride in themselves and their own work, and
also the confidence to continue this work in the future, despite
their original feelings of being a fraud.

The second conference we went to It was like, “Oh, this is a
breeze.” It was so much better. And then time had lapsed, so I felt
like I knew what I was talking about. I had put research in, so I
wasn’t so scared about feeling like I felt like a fraud (the first time.)
I was there, like, I feel like this isn’t my research. And I’m trying to
present it. But it was a good experience . . . Then later on, I was
like yes. I feel better about it.

While presenting in and of itself was beneficial for student’s
sense of accomplishment, self-worth, and challenging the
impostor phenomenon, the opportunity to be formally
recognized for their work through winning awards was
particularly powerful. For many students, this was their first
experience doing real research and presenting it in a formal
setting. To be recognized formally with a tangible award was a big
moment for their academic careers. Students who won awards or
even just received a plaque for presenting noted how powerful
this was for them, and proudly displayed their formal
accomplishment for their friends and family to see.

Like those conferences. I’ve never done anything like that. It
feels good. I feel like I’m doing something. I’m presenting
something. And I can be proud of it. I have my little plaque
they gave us from WAESO and have it on my shelf . . . I’m like,
“Yay!” I’m so proud of it. Everyone asks. I’m like, “Yeah, I went to
a conference. I presented something.” It’s something to be happy
about, something to be proud of.

It is important to note that large scale efforts–like hosting or
attending a conference–are not required to foster this type of
growth in students. In fact, many students noted what they saw as
the “little things” that they learned throughWAESO-LSAMP that
slowly accumulate and lead to feelings of greater self-efficacy and
lessen impostor phenomenon. Note this remark from aWAESO-
LSAMP research student. “It’s kind of difficult to have a huge
dream. But the little things you do, that kind of seem silly, they

help you, they motivate you, they give you that feeling that it has
already happened so maybe you can have a positive outlook
about it.”

Socio-Emotional Mentoring and the Impact on Student
Success
These smaller scale actions might include the care that faculty put
into establishing relationships with their students that lead
students to feel more confident reaching out for necessary
support and guidance. Underrepresented students often enter
college feeling apprehensive about approaching faculty and
asking questions for reasons that may be associated with
impostor phenomenon (Clance and Imes, 1987). However,
WAESO-LSAMP environments were effective in diminishing
this fear and led to students feeling more confident to reach
out for help when needed. “What I learned is that when you need
help, ask the instructor. Don’t be scared. It’s going to prepare me
for college. I feel like I’m gonna struggle a little bit and I’d be
afraid to ask the instructor for help [prior to Summer Bridge].”

Faculty are aware of the importance of fostering this type of
socio-emotional growth in their students and some even believe it
to be more of a priority than the academic programming that they
provide. I had an in-depth conversation with two faculty mentors
at one of the campuses. These faculty were both involved with
Summer Bridge and one was a frequent sponsor of individual
student research projects. While this excerpt is lengthy, it is
important to share because of how they articulate very clearly
their role in fostering confidence and self-efficacy, rather than
reinforcing negative stereotypes that often follow
underrepresented students through the educational pipeline. It
is also reflective of the many conversations I had with WAESO-
LSAMP faculty across the three campuses.

Mentor: What I’ve found is that students who come in and test
underprepared or first-gen students or any kind of non-
traditional student, the problem 90% of the time is not
academic. It’s one of learning the rules and one of
confidence...of academia . . . Because that’s not their language.
And so, that’s why we do what we do. Because that’s, it’s not an
easy fix. But for too long, we’ve just focused on, “Oh academics,
academics.” And that’s not what it is. So we spend a lot of time
building up confidence . . . the students are here like all month. So
it gives us a lot of time to like help build that confidence. . ..get to
know them . . . Over the course of like a week or two, or about
2 weeks into it, by time we hit say July, students are much more
comfortable. They’ll come here. They’ll hang out. (Faculty
Mentor 1) is less scary, you know, all those things . . . And
because of this and because of our attitude toward them, that’s
really what we’re looking at. Our success rate is always in the 90th
percentile . . . And we don’t lower standards . . . and when those,
you know, bottom levels of Maslow’s hierarchy are served then
they can open up to the learning.

I added emphasis to the statement, “and we don’t lower
standards” because often, programs that target
underrepresented students are accused of either only selecting
already high performing students or lowering standards so that
their program appears successful. It was made very clear by all
faculty involved in WAESO-LSAMP that they do not lower their
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standards or expectations for these students. They are adamant
that their success is not based on choosing only high-performers
(they recruit from schools with low transfer rates and include
students who were not the highest academic performers.) And
their student’s work results in multiple conference presentations
and presentations that win awards. Their students transfer, and
enter the private sector where they are successful.

Embracing Failure on the Path to Success
Part of the message that faculty are also adamant about–as
mentioned above and reiterated from another faculty member
below–is the importance of embracing failure and struggle in
order to be successful. The emphasis on this as a central
component of WAESO-LSAMP sponsored teaching seems to
have had a profound impact on students and it is intentional.

Faculty: Science is tons of failure. That’s all science is . . . So
they have to learn how to fail...I think it’s super important to
fail...We are sitting down and talking like colleagues now. We are
not teacher/mentor anymore and that change is huge and that
only comes from failure. (emphasis added) If it happened the first
time every time it wouldn’t mean as much I think. So the struggle
of maybe 5 weeks of failure and then all the sudden this giant
success. It’s huge.

It was interesting to see how excited these experienced
professors were about the prospect and process of failing.
These individuals are in their career because of years of
objective success and the ability to navigate challenging and
competitive environments. Based on my conversations with
them, I found that teaching how to fail upwards, to embrace
failure as an important part of academic growth and
accomplishment, is central to their work with WAESO-
LSAMP students. This helps students reframe their own
struggles and challenges in a way that promotes growth,
curiosity, and excitement rather than deters them from
pursuing their goals because they feel like they are not good
enough. By working through failure, they are becoming part of
the community that they wish to join.

You can ask (mentor). . .I was so curious. [The experiment
failed.] And, I was pretty excited for that. But that excitement I
want to hold on to . . . I want to keep getting that excited when I
figure something out or something goes wrong and I have to
figure something out . . . That was what helped us most . . . There
were a lot of times that I made a mistake, but the best part was
[mentor.]

Faculty here effectively teach students that a failed lab
experiment is not a reflection of the potential or worth of the
student in the lab. Instead, they reiterate how important failure is
in the scientific process. It becomes a critical lesson and learning
experience for the student which results in a mindset that allows
for non-linear paths to success as students grow beyond their first
failed experiments. This helps students develop critical resilience
and the confidence to troubleshoot, which contributes to students
seeing “mistakes” as an exciting aspect of the scientific process,
resulting in greater creativity and growth (Hochanadel and
Finamore, 2015; Revelo and Baber, 2018; Beals, 2019) rather
than as an individual failure.

The Mentoring Chain–The Value of
Integrating Peer-To-Peer Support
It is clear that intensive mentoring by faculty positively
impacts the student-faculty relationship and student
growth. However, my work with students also suggests
that it also results in the organic development of a
community of support. In my conversations with both
students and faculty, the impact of peer-to-peer
interaction and support emerged as a unique and effective
strategy that faculty applied–whether directly or not. We
refer to this phenomenon as “The Mentoring Chain,”
which consisted of a faculty mentor who led the team of
students, who also mentored each other inside and outside
the lab environment. This was often an intentional process
from faculty, who would work with students for more than
one summer and then put them into a leadership role with
newer recruits. This type of environment encouraged
students to lean on each other for support and
encouragement, creating an environment of collaboration
rather than competition. “It’s easy for a student to ask
another student a question. It’s hard for a student to ask a
teacher a question.”

Growing Through Mentoring Others
Students mentioned finding themselves mimic the type of
mentoring they received from their WAESO-LSAMP mentors
when working with their less-experienced peers. This not only
helps the students learn proper lab techniques, but also gives
them the opportunity to develop confidence in their own abilities
and develop important leadership skills.

I approached it just like (mentor] showedme how to do it . . . It
kind of gave me experiences . . . I would go to the students and tell
them “Make sure you do this, make sure you do that”. . .But then
after the third week we started doing everything together. It was
fantastic.

Some student mentors had opportunities to mentor high
school students and give presentations about the paths
available to them in higher education. This allowed students
the opportunity to develop their own mentoring skills and also
engage with students who shared similar experiences and
backgrounds in a way that promoted a community of support
and guidance throughout the entire transfer pipeline. Students
reported feeling that peer mentorship was a rewarding
experience.

You get a bunch of different opportunities (from WAESO-
LSAMP). And then at the time I was tutoring at a high school . . .
[We] presented there at the high school too. Yeah kind of like
show the different paths that you could take . . . You would have
people at the community college go and talk to people, or students
at like a high school. And then as you transition from the
community college to a 4-years university then you could
mentor the people that were at the community college as a
student at the university . . . I did the Summer Bridge program
and nowwe get to help the new incoming students . . .we are their
guiders technically.
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The Varied Approaches to Mentoring Communities
Conversations with student and faculty participants revealed that
peer-to-peer mentoring took many forms. However, the most
frequent aspects mentioned by participants included the
opportunity to take a leadership role in teaching other
students how to do technical STEM skills that they had
learned from their mentor, including tips and tricks that a
student learned in the past that they can now transmit to the
newer student. Beyond this technical learning, students also
practiced the same type of support and development of soft
skills with each other that faculty found important. This included
frequent checking in on each other’s well-being, encouraging
team members when things were challenging, collaborating to
reach a common goal, and celebrating individual and group
accomplishments. This influences students to see STEM
education environments as collaborative with shared
accomplishments rather than overly competitive.

[Peer Mentors] definitely helped. I would say [Student 1] took
the lead, and he really showed me how to do things. He was very
helpful as well. I feel like, by the end, we were on top of things. If I
couldn’t be there, then [Student 2] would be there. If [Student 2]
couldn’t be there, me and [Student 1] were there. We all would
just like have each other’s back.

Overall, mentoring in WAESO-LSAMP is a long-term,
integrative process that begins at the time of recruitment.
Faculty desire that the mentoring relationship evolve
organically and know that the process of how students get
involved with a mentor in the program is an integral first step.
Students feel honored to be singled out but are often apprehensive
about their skills. Faculty use non-traditional indicators of
student potential, beyond GPA, and are in turn dedicated to
serving their student recruits holistically. Faculty show a great
deal of excitement toward their work in WAESO-LSAMP
sponsored research, and in turn get students excited about the
work while encouraging students to develop individual interests
related to the work.

Mentoring then involves a great deal of professional and
academic development. These might include the more direct
or traditional things a mentor would help the student
navigate, including various forms of professional networking,
exposure to the academic world, and opportunities to engage in
academia. Alongside this traditional mentoring, faculty engage
with students in a way that transcends technical skill
development. This work might include the less obvious roles
that an effective WAESO-LSAMP mentor might play. This is
where a student will develop soft skills necessary for successful
college completion and academic life, easing the transition from
high school to college largely by being a point of contact when the
student officially arrives on campus, and carefully considering the
unique needs of underrepresented students.

Non-Technical Skills as Essential to Academic
Success
The development of soft-skills, or other non-technical lessons,
was discussed by faculty mentors and students alike. It is through
the development of soft skills that students learn important

qualities associated with being successful in the lab, the
classroom, and in life working in STEM. Faculty mentors pass
on important, non-curriculum information like time
management, how to engage with professors, and how to
navigate higher education in general. Here, a faculty mentor
discusses the importance of this component of WAESO-LSAMP
programming.

Besides the content of the actual class, themselves? Just how to
prepare, how to successfully navigate a college class, whether it’s
learning how to come to office hours, how to contact the
instructor if you’re going be late, stuff like that. Just, things
that are going to make you successful, being on time,
attendance, having stuff done. College instructors don’t give a
lot of, “well, can you just bring it tomorrow?” That sort of thing,
so, just getting them in that mindset of - it’s a whole different
level. It’s like going from college athletes to pros.

This type of mentoring and support also helped students as
they transitioned from high school to a college environment, or
from the community college to a 4-years college and university.
WAESO-LSAMP mentors are acutely aware of how important
this type of engagement is for the students that they serve, often
first-generation college students with little family support on how
to navigate college campuses and transferring. One student spoke
specifically about how having this type of mentorship made the
Summer Bridge program especially meaningful and engaging
rather than just a “get in, get out” summer class where she
received class credit, but a starting place for a community that
she had where she could find support whenever she ran into
issues or had questions at her campus.

Having a point of contact for students transitioning into
college was important because they knew where to go first
when in need of help during their first semester. This is
particularly important for students from underrepresented
backgrounds, and faculty mentors take great care in making
sure they are there to support these students and their needs
as they prepare for and transition to the college environment.
Faculty mentors frequently mentioned the unique position of
non-traditional and low-income students and how their needs
may differ from the needs of traditional students and their
experiences. When probed about what faculty who work with
underrepresented students should keep in mind when working
with their students, mentors noted the importance of being
understanding, empathetic, and a resource for these students
and how this support network is an intentional aspect of
WAESO-LSAMP program environments.

Students and faculty both mention several important traits of a
quality mentor, including being empathetic, understanding,
dedicated, and caring. However, quality mentors also help
students identify aspects of impostor phenomenon while
encouraging them to embrace failure as an exciting aspect of
academic life, not one that signals lack of fit. Faculty mentors need
to have compassion and empathy to greet students with positivity
when they make mistakes rather than signaling a fatal flaw on the
part of the student. This transfers into real-world success,
independence, and self-efficacy. It is important to note that
this process–while successful–is seen as less cost-effective and
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efficient than traditional mentoring, but yields what faculty see as
great success.

Embedding Social Capital Through
Intensive Mentoring
Beyond feeling more prepared for college, WAESO-LSAMP
students frequently mentioned the benefits of being connected
with various social networks and building their social capital.
Students specifically mentioned the benefits of being connected to
faculty early and the impact it had on their relationships, work
ethic, and their academic success, which they feel contributed to
their positive experience within the program. As discussed prior,
this intentional mentoring has a tremendous impact on students.
However, it became clear that through working with WAESO-
LSAMP faculty, students found that they were in general more
connected to the campus and felt like they belonged when they
saw their former mentor in their new, non-WAESO-LSAMP
environment. “After (mentor] taught us . . . there was a gap and I
needed to take [a class that] was taught by a different teacher. But
during that time, I was in [science club], so [formerMentor] hung
out in the lab...She knew us.”

Interpersonal Support as a Means to Other
Opportunities
This interpersonal support positively impacted their academics
and students report continuing to use those connections to
identify other resources and be successful outside of WAESO-
LSAMP sponsored environments on campus. Students were
positively impacted by faculty, staff, and teachers that
contributed to their positive academic experience. They have
also continued to use these individuals as important resources as
they navigate college. Students frequently mentioned that when
things got difficult for them, “I would talk to (mentor] and then
the coworkers I had here, since they had already taken multiple
classes or the same class. I’d be like, “What did you do?” And ask
for advice. That really helped.” Some students also mentioned
that this interpersonal support contributed to their inclusion into
the campus culture and community, while still having caring,
supportive, and empathetic teachers.

I think it was maybe like the shift from being like a like a high
school student. Everybody’s (WAESO-LSAMP] like, you know
checking on you and just like making sure that you’re okay.
Especially like I said when they describe that to you in college,
they’re [high school teachers] like, “You’re on your own.
Nobody’s going to ask you anything. You’ve got to figure
everything out yourself.” And [WAESO-LSAMP teacher] was
like, looking at my grades was like, “Hey, come here. Did you
make sure you get this in?” I was like, “OhmyGod, thank God for
you.” Like it’s still he’s got like, that teachering thing, but it still
gives you like independence also.

Overall, students found their WAESO-LSAMP experiences to
be better or more beneficial than anticipated, easier than they
expected, and much more accessible than they had been led to
believe from their high school experiences. The formal and
informal mentoring chains, access and exposure to college
classrooms and environments, and the development of

important skills led the students to feel prepared for college,
comfortable on their campus, and with a mentoring chain to
activate when things started to become confusing or challenging.

Interpersonal support from both peers and faculty also
contributed to students having a more positive experience with
the Summer Bridge program than they originally expected.
Respondents utilized these connections continually in their
future academic ventures, which also contributed to some
students re-thinking prior plans as a result of their experience
in the Summer Bridge and committing to stay at their respective
campus.

At first, I actually didn’t want to come to (current campus). I was
like, “I wake up to it everymorning. I want to go somewhere different.”
But then [Summer Bridge Director] came to our school and talked
about the program and then I did the program and I just ended up
staying because I liked it and then how I had someone that I knew
could help me, not just for that summer, but for when I was actually
here. It was very helpful because I was overwhelmed with college.

Students often mentioned that the connections that they made
with their WAESO-LSAMP peers positively impacted their
academic experiences and outlooks while also providing them
skills to navigate the collegiate environment. This seems to stem
from the collaborative network of peers, or a cohort effect, that
develops after students engage with each other, from similar
backgrounds, over a period of time. “It makes us united and then
you have friends around campus which is very good. Helpful.”
Another student echoed this sentiment, and described specifically
how recognizing that they had a shared background with their
peers and the realization that they were on an equal level with
them created a sense of a community that results in a network of
support even after WAESO-LSAMP activities conclude.

It was cool because you got to ask them about how it was, or to
see like, okay, we’re taking the same levels. It was just cool because
you got to meet them and experience everything with them and
you got to keep those friends and possibly see them in other
classes as well and just keep in touch because “I know we made
friends during the summer that are still our friends and we still
take classes with them.”

Intensive mentoring, the development of formal and informal
social support systems, college preparation, and the impact on
academic growth result in increased engagement amongst
WAESO-LSAMP students at their respective colleges and in their
future plans. Regarding engagement, students primarily discussed
how WAESO-LSAMP environments impacted their own academic
and professional goals through the creation of a collaborative and
mutually supportive environment of peers and advisors. This
engagement had a positive impact on the development of self-
efficacy, a commitment to academic goals, and feelings of
empowerment to reach desired goals, especially in terms of
challenging the impostor phenomenon and fears of failure.

CONCLUSION AND IMPLICATIONS FOR
PRACTITIONERS

WAESO-LSAMP programs have similar goals in extending their
students opportunities to engage in hands-on, high level research
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with faculty mentors and influence feelings of belonging on
campus. Summer Bridge focuses on preparing students for
their first semester of college in terms of practical skills like
time management and scheduling, but also focuses intensely on
creating an experience where students develop confidence and
self-efficacy to be successful college students.

Overall findings suggest that WAESO-LSAMP activities
positively impact community college students in terms of self-
efficacy. Students frequently mentioned having more confidence
in their ability to transfer to a 4-years college, obtain a bachelor’s
degree, and advance toward graduate education. They also
developed more confidence in terms of reaching out to and
working with professors and navigating the social and physical
environment of college. Being exposed to a community of peers
and supportive faculty was a significant part of this growth in
confidence. This has implications for literature regarding the
importance and impact of developing a growth mindset, and how
academic environments can foster this important aspect of
resilience and success for underrepresented students (See also
Banda and Flowers, 2017; Revelo and Baber, 2018; Beals 2019).

Students noted that WAESO-LSAMP activities positively
impacted them in terms of finding themselves as part of a
supportive community of students who had similar
backgrounds as well as faculty who were ready and willing to
work with them and make them feel like they belonged at their
respective campus. Students expressed gratitude regarding the
familiarization of the college environment and college life. These
participants (often first-generation college students from low-
income backgrounds and students of color) became familiar with
campus activities through the WAESO-LSAMP Summer Bridge
and developed an understanding of the institutional culture and
climate of higher education. This helped them establish a sense of
community for actual and prospective students alike, in that they
get to know faculty, staff, and other students who they can reach
out to for encouragement and support.

Program leaders mention that one of their primary goals is to
expose students to the campus environment to show them that
they have what it takes to be successful, demystifying this
environment. Students concur, and often speak about their
increased confidence in being able to navigate the community
college environment, STEM education, and bureaucratic
processes such as locating and applying for financial aid.

This appears to have a positive impact on student’s likelihood
of enrolling and persisting in their studies at a community college
campus, although future follow up studies would need be to be
conducted in order to assess whether or not this was the case once
it came time to enroll. Some WAESO-LSAMP activities that
certainly showed promise in supporting these objectives and

impacting the academic and professional development of
students include hands-on research with faculty and
opportunities to attend training sessions and academic
conferences, which are important for students’ professional
development and for seeing themselves as a member of the
academic community in which they strive to be included.
Opportunities for one-on-one interactions with faculty
mentors along with ones for networking and peer-mentoring
other students was also frequently cited by students as benefits of
being a WAESO-LSAMP student. Faculty mentoring taught not
just technical skills in STEM research, but also focused on
fostering confidence, self-efficacy, challenging the impostor
phenomenon, and learning to fail effectively.
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