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Abstract
Background and purpose: Unconscious bias and explicit forms of discrimination continue to pervade academic
institutions. Multicultural and diversity training activities have not been sufficient in making structural and social
changes leading to equity, therefore, a new form of critical consciousness is needed to train diverse scientists with
new research questions, methods, and perspectives. The purpose of this paper is to describe Building Infrastructure
Leading to Diversity (BUILD); Promoting Opportunities for Diversity in Education and Research (PODER), which is an
undergraduate biomedical research training program based on transformative framework rooted in Critical Race
Theory (CRT).
Key highlights: By employing a CRT-informed curriculum and training in BUILD PODER, students are empowered
not only to gain access but also to thrive in graduate programs and beyond. Poder means “power” or “to be able
to” in Spanish. Essentially, we are “building power” using students’ strengths and empowering them as learners. The
new curriculum helps students understand institutional policies and practices that may prevent them from persisting in
higher education, learn to become their own advocates, and successfully confront social barriers and instances of
inequities and discrimination. To challenge these barriers and sustain campus changes in support of students,
BUILD PODER works toward changing campus culture and research mentoring relationships. By joining with ongoing
university structures such as the state university Graduation Initiative, we include CRT tenets into the campus dialogue
and stimulate campus-wide discussions around institutional change. Strong ties with five community college partners
also enrich BUILD PODER’s student body and strengthen mentor diversity. Preliminary evaluation data suggest
that BUILD PODER’s program has enhanced the racial/ethnic consciousness of the campus community, is effective in
encouraging more egalitarian and respectful faculty-student relationships, and is a rigorous program of biomedical
research training that supports students as they achieve their goals.
Implications: Biomedical research programs may benefit from a reanalysis of the fit between current training
programs and student strengths. By incorporating the voices of talented youth, drawing upon their native strengths,
we will generate a new science that links biomedical research to community health and social justice, generating
progress toward health equity through a promising new generation of scholars.
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Background and context
Introduction to critical race theory and BUILD PODER

California State University, Northridge’s BUILD PODER
program (Building Infrastructure Leading to Diversity;
Promoting Opportunities for Diversity in Education and
Research), funded by the National Institutes of Health, is
diversifying the biomedical workforce by reframing and
redesigning institutional practices, undergraduate biomedical research training, and research mentoring approaches through the lens of Critical Race Theory (CRT)
[1–3]. In BUILD PODER, students are empowered to
not only gain access but also thrive in graduate programs
and beyond, employing a CRT-informed curriculum and
training. Poder means “power” or “to be able to” in Spanish. Essentially, we are “building power”—empowering
students. The curriculum helps students understand institutional policies and practices that may prevent them
from persisting in higher education, learn to become their
own advocates, and successfully confront social barriers
and instances of inequities and discrimination.
Critical Race Theory has its roots in the 1960s Civil
Rights and 1970s Critical Legal Studies movements and
“critically interrogate[s] how the law reproduces, reifies,
and normalizes racism in society” [2]. There are five central tenets of CRT that form its basic perspective, pedagogy and research methodology: (1) the centrality of
race and racism; (2) the challenge to dominant ideology;
(3) an interdisciplinary perspective; (4) the importance
of students’ experiential knowledge; and (5) a commitment to social justice [3, 4].
Critical Race Theory provides educators and researchers
with a framework to challenge the racist historical and institutional roots of educational inequality that persist
today [5–15]. Social reproduction of roles [16] reifies a
power structure that invites Students of Color to feel like
interlopers, particularly at Predominantly White Institutions (PWI) or universities originally PWI. These power
structures are maintained by (1) “race neutral” admissions
and colorblindness [17, 18]; (2) majoritarian narratives of
meritocracy and deficit thinking [17, 19]; (3) “the social
construction of merit” as rigidly defined [20]; (4) programmatic interest convergence that benefits Whites more
than people of color, such as affirmative action [21–23];
and (5) the use of “diversity” as a commodity in university
marketing tools [15, 24–26].
Through the lens of CRT, BUILD PODER is working to
interrupt the majoritarian narrative by building a community of biomedical scholars, students, faculty, and administrators equipped with the tools to develop more egalitarian,
respectful structures and relationships in biomedical research and mentoring by addressing, for example, unconscious bias, White privilege, microaggressions, stereotype
threat, structural racism, historical trauma, and the influence of racism on science. Through education and
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activities, students and mentors also better understand the
intersectionality of race with gender, ability, sexual orientation, as marginalized groups [27–30]. BUILD PODER biomedical undergraduate students are prepared with a
rigorous, advanced research curriculum and lab work,
professional development, and a sense of meaning that
allows them to contextualize their life’s work. BUILD
PODER encourages students to maintain their native
identity by honoring their family’s heritage [9, 31, 32]
and by preparing them to take on STEM research
topics that integrate their own experiential knowledge
[20] and their social and cultural capital [15, 18, 33] so
that they can become the highly skilled, socially conscious
scientists of the future who will take us significantly closer
to health equity, a central focus of BUILD PODER that is
linked to social justice and health as a human right.
Linking biomedical research to social justice: CRT, health
equity, and praxis

“CRT practice attends to the voice of the marginalized by
placing it in social context, and translating personal pain
into a social justice agenda at the direct practice level” [16].
The primary link between social justice and research in
BUILD PODER focuses on health disparities and health
equity. Despite concerted efforts to reduce mortality and
morbidity, racial/ethnic health disparities remain in nearly
every area of health [34] including cancer, cardiovascular
disease, diabetes, HIV/AIDS, and mental health [35]. When
the biomedical workforce is diversified, researchers will
likely draw upon a broader array of healthcare frameworks,
research questions [36–38], methodologies, and participant
recruitment techniques that can overcome many barriers
to health equity for at-risk communities [39–42]. Researchers of color are also more likely to support the equitable treatment of patients through the recognition of
subtle patient cues, varying responses to clinical protocols,
cultural responsiveness in increasing patient compliance,
and a variety of other practice-oriented variables that
would also lead to health equity [43, 44]. BUILD PODER
employs CRT to provide linkages between research and social justice so that students can plainly see that their efforts
to work on behalf of health equity will be feasible and
meaningful. For example, in our first year, BUILD PODER
students and PIs took a Toxic Tour of Los Angeles, learning about the unequal distribution of toxic waste based on
income and race, then linking pollution to health disparities and the effects of toxic racism (http://www.cbecal.org/
get-involved/toxic-tours/) [45]. The Health Equity Research
and Education (HERE) Center, described below, will serve
as a sustainable hub for health equity research.
Barriers and educational inequities for students in context

Of particular concern are the many barriers, such as racism, to recruiting minorities into biomedical graduate
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programs [46] and optimizing their careers [47]. Education disparities in U.S. higher education have been documented for more than 40 years [48, 49] and show that
racially and ethnically diverse students are especially underrepresented in science. For example, the 2017 National Center for Science and Engineering Statistics
(NCSES) data reflect that while Latinos are 17.4% of the
U.S. population, Latinos comprise only 11.5% of STEM
bachelor’s degree recipients, 4.2% of STEM PhD recipients, and 4.5% of STEM faculty members in U.S. 4-year
colleges and universities [13, 50]. In 2014, African Americans and Latinos earned 4.1% and 4.8%, respectively, a
combined 8.9%, of all doctorates in science fields, much
less than their collective representation in the general
U.S. population [51]. There are many voices missing in
biomedical research.
Despite efforts to close the achievement gap, barriers
for traditionally underrepresented groups (URGs) are
reflected in: (1) the length of time to graduation [52]; (2)
lack of information or ambiguity in program requirements, guidelines, and requisite paperwork [53]; (3) feelings of isolation or absence of community [54]; (4)
disappointment with the learning experience, lack of financial support, and lack of support from faculty/peers
[53, 54]; and (5) lack of advising [55]. In a request for information, the NIH [46] found that the most salient
issue among respondents was pipeline transition points.
BUILD PODER addresses many of the barriers and transitions students face while becoming professionals without giving up one’s social identity [9, 20, 32].
Even when they successfully negotiate graduate degrees, students of color frequently feel alienated [56], required to live in a White world [49, 57], silenced and
invisible [12, 20, 58], and are less likely to connect with
a mentor [56, 59–61]. Critical Race Theory bridges theory and practice (praxis) by critically examining local
and broader structures for inclusiveness and equity, by
providing a counterspace for a conscious community of
mentors and students [62] who share a framework that
overturns the majoritarian narrative [18]. In honoring
many voices, we hold high expectations, and provide
challenging and meaningful research experiences in a
supportive, “wise mentoring” training environment [63].
BUILD PODER in local context

California State University, Northridge (CSUN) is one of
23 CSU campuses and, with 39,900 students, is a Minority Serving (MSI; 51.3% minority), a Hispanic Serving
(HSI; 46% Latina/o), and an Asian American Native
American Pacific Islander Serving (AANAPISI; 11%
Asian/Asian American) Institution. CSUN has long been
recognized by NSF’s Survey of Earned Doctorates as
providing students with experiences and opportunities
that put many of its STEM programs in the top 20 in
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the nation for matriculating undergraduates who go on
to earn a doctorate in sciences, social sciences, and specifically in psychology (rated No. 1 among 529 comprehensive universities in recent years) [64]. Therefore, we
have a large number and proportion of traditionally underrepresented students who go on to earn graduate degrees and secure meaningful careers, especially in the
biomedical sciences. Each year, CSUN sponsors more
than 1000 undergraduates in funded sponsored research
experiences, with hundreds of other students benefiting
from research laboratory and academic experiences. A
recent survey from CSUN’s Office of Institutional Research found that 18% of seniors reported they have had
a research experience while an undergraduate at CSUN.
Of the primary NIH programs, Minority Access to Research Careers (MARC) and Career Opportunities in Research (COR) each reported approximately 50% of their
students have gone on to a doctorate [65]. Nevertheless,
data on CSUN undergraduate graduation rates suggest a
persistent and significant lag in graduation rates for
African American and Latina/o students. The gap for
undergraduates is persistent, with traditionally URGs
graduating at a rate 14.9% below their White counterparts for the 2009 cohort of freshmen.
Linkages between activities and critical race theory tenets

In Table 1, we describe examples of how CRT is translated into program activities and the objectives that
serve as goals for evaluation; each of which is based a
tenet of the theory [3]. This table and our overall model,
and two sample activities and outcomes for each tenet
are intended to orient the reader to the implementation
of the overall paradigm.

Student training aims, CRT use, and
implementation
In order to increase the number of traditionally underserved students who pursue graduate degrees in the biomedical sciences, BUILD PODER was designed to focus
on supporting and empowering the whole student, not
just fill in gaps in their knowledge (i.e., increase research
competencies). While it was essential for students to acquire social and cultural capital needed to succeed in
academia, it was equally important for students to
recognize that they come from communities of cultural
wealth [66]. Through faculty mentorship, students gain
important research skills in their respective fields and
gain knowledge of what they need to get into graduate
programs. Unlike traditional mentoring programs, our
mentors undergo lengthy training to be culturally responsive to diverse students, increasing their mentoring
effectiveness. Students from traditionally URGs are lost
along the academic pipeline, often for reasons unrelated
to grades or research skills. All facets of the student
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Table 1 Activities and Outcomes Related to the Tenets of Critical Race Theory. The 5 tenets of Critical Race Theory from Solorzano,
Villalpando, and Oseguera, 2005 and their implications for BUILD PODER activities and outcomes
CRT Tenet: Centrality of Race and Racism
“CRT acknowledges as its most basic premise that race and racism are defining characteristics of American society. In American higher education, race and
racism are imbedded in the structures, practices, and discourses that guide the daily practices of universities.” (P. 274)
Sample Activities
• Student and mentor training; readings; field trips; film nights; fall
conference; historical and structural perspectives on race,
colorblindness, and historical trauma
• New courses in CRT: Race, Racism, and Science; Public Health for
Social Justice

Outcome/Objective
• Awareness of historical and structural racism; preservation of native
identities; new methods, theories
• Sustainable structure for introducing students to STEM and CRT,
linking research to social justice, contextualizing race/ethnicity in the
sciences

CRT Tenet: Challenge to Dominant Ideologies
“CRT in higher education challenges the traditional claims of meritocracy, objectivity, colorblindness, race neutrality, and equal opportunity.” (P. 275)
Sample Activities
• Jumpstart Summer program provides education, activities, and
specific methods of countering racism in academe
• Emphasis on mixed methods: Courses in qualitative methods;
QuantCrit perspectives; faculty course in mixed methods research

Outcome/Objective
• Students develop strategies for responding to racism through
belonging, ownership, and empowerment
• Innovative research; publish papers and write grants with new research
questions and methods that are valid to the communities studied

CRT Tenet: Interdisciplinary
“CRT challenges ahistoricism and the unidisciplinary focus of most analyses in educational research. In the field of higher education, this framework
analyzes race and racism in both a historical and a contemporary context using interdisciplinary methods.” (P. 275)
Sample Activities
• ~100 faculty mentors, 5 community college partners, 5 research
partners, 22+ departments
• Scholarship: Tech tool for connecting faculty and students with
one another and with grant opportunities, sharing equipment,
expertise
• Faculty Scholar Academies: Interdisciplinary mentored grant group;
NRMN STAR grant-writing/coaching
• Cluster Hires: Thematic hires inherently building interdisciplinary
links in health equity across the Colleges of Health and Human
Development and Social and Behavioral Sciences

Outcome/Objective
• Multiple options for students; match is a good fit between student and
mentor
• Increased interdisciplinary grant proposals; new faculty connections, better
communication, shared resources
• Increased interdisciplinary grant proposals; new faculty connections,
higher-level (R01) grants written
• Thematic collaborations; greater grant and publication productivity;
catalyzing new academe-community research partnerships, greater
collaboration with research partners

CRT Tenet: Experiential
“The application of a CRT framework in the field of higher education requires that the experiential knowledge of people of color be centered and
viewed as a resource stemming directly from their lived experiences.” (P. 275)
Sample Activities

Outcome/Objective

• Bi-weekly meetings and professional development courses with
• Students have a sense of belonging and commitment to their native
program director that include discussions of students’ back
identity; students have tiered mentors and strategies for meeting
grounds, holistic health, researcher identity, science as a profession,
academic challenges; seniors mentor juniors and sophomores; K-12
matching skills and career
student projects, speakers as role models, opening possibilities
• BUILD Conferences: Fall - large audience, livestreamed to partners
• Connections among community members; morale and collaborations
and community with presenters including Octavio Villalpando, Tim
around race and racism; public dissemination of tenets; university-level
Wise, Karina Walters; and presenting research; Spring – campus-wide discussions; policy changes
research competition
CRT Tenet: Commitment to Social Justice
“In higher education, these theoretical frameworks are conceived as a social justice agenda that struggles to eliminate all forms of racial, gender,
language, generation status, and class subordination.” (P. 275)
Sample Activities

Outcome/Objective

• BUILD PODER and the Health Equity Research and Education (HERE) • Collaborative research and action grants around academe-community
center sponsor research projects that address community-based
social problems and health equity solutions; publications and grants with
needs, nonprofits, community clinics, health equity
social justice themes
• Senior BUILD PODER Project: Community partnership with 4th, 8th, • Empirical study of research identity development; action research for
12th grade classes around research
BUILD PODER trainees; students giving back

training are focused on empowering students to persist
in science majors, gain access and thrive in graduate
programs and in research careers. The curriculum helps
students understand institutional policies and practices

that may prevent them from persisting in higher education, learn to become their own advocates, and successfully confront social barriers and instances of inequities
and discrimination.
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Using CRT in preparing students for biomedical careers

Solórzano and Yosso [18] describe using critical race
methodology as a theoretically grounded means of
empowering students to engage their personal and cultural strengths or capital. Figure 1 depicts our program
theory with desired outcomes. CRT tenets guide all aspects of the research training curriculum for undergraduate students as well as faculty development activity
– please see Table 2.
Centrality and intersection of race and racism

Throughout the year, discussions focus on issues of race,
racism, sexism, and other forms of discrimination. Students are introduced to the research on gender and racial microaggressions [67], the influence of implicit
biases and prejudice on interactions [68–70], impostor
phenomenon [71–73], and stereotype threat [74]. Students are prepared to recognize microaggressions, name
and effectively address them, thereby empowering students to affirm their identities as scientists of color and
increase their persistence rates in academic settings. For
example, many Latinos, in particular, begin their college
careers at community colleges [75–77], some in part due
to being advised by high school counselors to attend
community colleges rather than 4-year schools. However, low transfer rates from community colleges prevent
many low-income, predominantly ethnic minority students from reaching their academic goals [78]. BUILD
PODER views community colleges as an untapped pool of
potential scientists and essential to any recruitment efforts
aimed at equity for Latinos; therefore the inclusion of
community college students from partner institutions in
the program is essential to creating a transfer-receptive
culture at CSUN.
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and experiences. He stated, “If we’re only training people
to think like us, then we’ve lost our advantage.” Yosso’s
cultural community wealth [66] builds on students’
unique viewpoints, experiences and knowledge to integrate students’ language (linguistic capital), families (familial capital), and culture (cultural capital) with their
science learning. BUILD PODER also focuses on students’ agency (navigational capital) in their academic
success and treats their everyday discourse practices as
fertile ground for academic learning [79]. Students are
encouraged to maintain their cultural identities and use
their community cultural wealth to think outside the
box to solve complex science problems.
Recruitment

Recruitment efforts focus on the visibility of BUILD
PODER through personal contact, digital, social, and
traditional media (e.g., fliers, postcards, brochures) at
CSUN, community college partner campuses, and in the
community. Beginning early in the academic year, staff
make classroom announcements and attend school-wide
events. Partnerships with advisement offices, the Educational Opportunity Program (EOP), and CSUN’s public
relations office are essential. BUILD PODER hosts information sessions in the Fall semester, followed by application workshops that help to increase the number and
quality of complete applications. The online application
system allows us to track students’ application progress,
enabling us to contact students who haven’t completed
their applications. Last, there is no better recruitment
tool than the students. The first Wednesday of every
month is BUILD PODER Wednesday, when all students
and program staff proudly wear their program t-shirts.
Digital media

Centrality of students’ experiential knowledge

In an invited talk at the Association for Psychological
Sciences in 2015, psychologist Robert Sellers stressed
the importance of diversity in science, but cautioned that
scientists must not discount URGs’ unique viewpoints

BUILD PODER uses its website (http://www.csun.edu/
build-poder) to communicate with current and prospective students and faculty mentors and institutional partners. BUILD PODER has a “spotlight” section that
highlights student accomplishments. The weekly e-

Fig. 1 BUILD PODER Model. With Critical Race Theory as a foundation, we aim to transform our institution and mentors to recognize and integrate
students’ cultural capital so that students develop a research identity and skills that will prepare them to develop novel approaches, methods, and
interpretations as biomedical researchers who study and work toward health equity
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Table 2 Student Programmatic Elements. Student activities and Critical Race Theory principles as applied in BUILD PODER
Summer JumpStart (SJS)

•
•
•
•
•

Research Ethics Training

• Centrality of Race and Racism
• Commitment to Social Justice

Students complete biomedical research training through CITI
Program. In addition, discussions about health equity and
unethical practices in science and in clinical settings enhance
the online curriculum.

Faculty Mentored Research
Experience

• Experiential Knowledge—draw on students’
capital: Navigational, Aspirational, Social,
Linguistic, Resistant, Familial

Students learn to navigate the culture of research by working
in a faculty mentored research lab; meet weekly with their
mentors. Individual mentor-mentee meetings center on
providing students social capital to reach their programmatic
requirements and professional and academic preparation for
graduate studies.

Summer Research Experience at
Research Partners

• Experiential Knowledge—Navigational,
Aspirational, Social, Linguistic, Resistant, and
Familial capitals

We partnered with five doctoral granting institutions to
provide students an intensive eight-week summer research
experience. Students seek out potential mentors at these
institutions or can apply to existing summer research
experience programs. It is for many students their first time
attending a predominantly white institution (PWI). This
opportunity strengthens students’ research competencies
and scientist identities.

Attending and Presenting at
Professional Conferences

• Interdisciplinary
• Experiential

In their first year, students learn the culture of research
practices by presenting their research at a campus research
symposium and are encouraged to attend and present at
professional conferences in their field. Mentors accompany
students to guide them and facilitate networking
opportunities.

Weekly Community Meetings

•
•
•
•
•

Centrality of Race/Racism
Challenge to Dominant Ideologies
Interdisciplinary
Experiential
Commitment to Social Justice

During the academic year, students meet weekly with the
Student Training Program Director to address programmatic
issues and to announce funding opportunities or upcoming
events. The 1½-hour meetings also serve as a way to stay
connected as a community, continue to address CRT-related
issues during these meetings, plan for upcoming events,
present guest speakers, and discuss issues and concerns that
may arise.

Rigorous Coursework, Professional
Development, Grantsmanship and
Scholarships

•
•
•
•
•

Centrality of Race/Racism
Challenge to Dominant Ideologies
Interdisciplinary
Experiential
Commitment to Social Justice

Students enroll in advanced research methods courses in their
majors in preparation for graduate studies; departments
without courses can develop curriculum. Students also enroll
in two one-unit courses, Getting into Graduate School and
Surviving Graduate School, to learn what to expect in graduate
studies. In addition, students complete mock applications to
fellowships and NIH-funded grants. Seniors enroll in a seminar
where they collaborate on a science project with students in
4th, 8th, and 12th grade guided by CRT to “pay it forward.” In
collaboration with the NIH, a series of student-centered
grantsmanship webinars will broker the culture of research
and funding students’ careers.

Centrality of Race/Racism
Challenge to Dominant Ideologies
Interdisciplinary
Experiential Knowledge
Commitment to Social Justice

Newsletter keeps the community up to date on upcoming
events, and CSUN’s on-campus MIND screen (Matador Information Network Displays) televisions display current information about program events along with application
information. BUILD PODER has also been featured twice
in CSUN Today, a student operated e-magazine (http://
csunshinetoday.csun.edu/education/22-million-awarded-tocsuns-build-poder-program/ and http://csunshinetoday.c
sun.edu/education/build-poder-welcomes-applicants-for-se
cond-cohort-by-feb-5-deadline/).

All newly accepted students attend a four-week intensive
research program to help students transition to the culture
of research that focuses on six elements: (1) hands-on faculty
mentored research experience, (2) research ethics, (3) mentormentee relationships, (4) diversity training and empowerment,
(5) community-building, including creating a peer supportive
network, and (6) physical and mental well-being

Social media

BUILD PODER has a Communications staff member who
oversees the Facebook, Instagram, and Twitter accounts
and posts BUILD PODER events, conferences, application
workshops, and information sessions on social media.
Posts also include relevant peer-reviewed articles and professional conference information. As much as social media
is about getting information to people, it is also about engaging with other institutional entities at CSUN, our Pipeline and Research Partners, and the community.
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Supporting students by building faculty research
and mentoring skills
BUILD PODER supports undergraduate scholars by (1)
enhancing faculty research skills, (2) improving faculty
mentoring competencies using the tenets of CRT, and
(3) increasing campus-wide awareness and generating
new practices around the tenets of CRT. When faculty
research is stronger, students benefit from higherquality research experiences, increased research infrastructure, and participation in publications and grant
proposals [6, 40, 80, 81]. BUILD PODER pilot projects,
for example, expose students to analyses of health risks
and disparities among Asian sub-groups; a contextual
analysis of the gut microbiome and obesity in Latina/o
youth; and antimicrobial peptides as a potential solution for antibiotic resistance.
Incorporating the tenets of CRT into mentor training
and competence, detailed below, opens up the consideration of structural racism as a barrier for students, faculty, universities, and science, and honors students’
experiential knowledge and motivation to generate social
change, particularly in areas where health disparities
exist [20, 80, 82–85].
BUILD PODER has initiated a gradual campus cultural
transformation through a campaign of awareness, deconstruction, reconstruction, and praxis around racism
[86]. BUILD PODER examines and deconstructs historical, institutional, and individual contributions to racism
through large-scale, live-streamed conferences, speakers,
and workshops on CRT, White privilege, and racism and
science. Reconstruction and praxis take place through
the integration of CRT tenets into existing university
structures including curricular initiatives, the Graduation Initiative 2025 of the California State University,
exploration of retention, tenure, and promotion criteria
around mentoring [87], and coordination with EOP, faculty affairs, student affairs, and other campus entities.
Faculty-student relationships in context

Faculty members at comprehensive institutions, typically academically successful and holding greater privilege than their students, often have a view of academia
that differs from that of their students [88–92]. Trained
in the same racist structures that built much of higher
education, faculty members’ colorblindness and privilege contribute to students’ alienation and resistance
[56, 84, 93, 94]. Rather than encouraging assimilation,
faculty members can encourage resistance to stereotypes by (1) holding high standards while preparing and
supporting students to reach higher in their academic
experiences and goals (“wise mentoring” [63], (2) challenging negative group stereotypes and developing a
healthy ethnic identity [9, 31], and (3) supporting positive racial/ethnic and science identities that honor

Page 47 of 200

experiential knowledge without reliance on “social construction of merit” [20, 32] that favors students who are
already privileged [23].
Mentor training through a critical race theory lens

Underlying much of the chasm between faculty and
students are implicit structural and interpersonal
sources of bias. While we know that having experience
with others who are culturally different can make one
more predisposed to want to work further with culturally different people [10, 95–98], mere exposure is not
enough and tends to reinforce stereotypes due to concepts drawn from abstractions and symbolic racism, rather than personal interactions [99–101]. Neither
students nor mentors receive adequate training to
understand the psychosocial forces that shape the identities of the researchers [102–104]. Multicultural and
diversity training have not been sufficient in making social and structural changes leading to equity; a new
form of critical consciousness is needed to build a
bridge between individuals from dominant and subordinate groups [10, 96, 105, 106]. “Cultural competence
is more than the acquisition of knowledge and skills
and must deal with hidden biases and prejudices” [106].
The application of CRT for faculty members starts
with a 2-4 day, 16-h mentor training workshop that
serves as a “soft” introduction to the theory and its application to biomedical research mentoring. In Year 1,
faculty mentors learn to recognize their privilege and
unconscious biases that lead them to fall prey to microaggressions and stereotype threat, to practice listening to
students’ experiential knowledge and goals, and to engage in constructive dialogues about race, shown to increase mutual respect and understanding [107, 108]. In
each of the two following years, 3- to 4-h follow-up
training sessions, designed to strengthen one-on-one
skills (Year 2) and to place CRT and its implications in
historical and critical structural context to deepen mentor
understanding of institutionalized and essentialized racism
(Year 3) are required for all BUILD PODER mentors.
We commissioned a diversity and organizational
change consulting firm who read our NIH BUILD proposal, read “Entering Mentoring” [109], and consulted
with BUILD PIs about the role of CRT in training, discussing a vision for developing a new lens for biomedical
mentor/mentee relationships based on CRT principles.
Mentor training in the first year includes readings, lecture/discussion, role playing, case studies and other challenges to the race-based lenses we wear. As we worked
with the leaders and trainers, the Four central topics are
addressed in training: (1) Building Our Foundation for
Cross-Cultural Mentoring Success, (2) Sticks and Stones
May Break My Bones … But Words Can Hurt My Spirit,
(3) Small Things That Send a Big Message: From Micro-
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Aggressions to Micro-Affirmations, and (4) When I
Don’t Know I Don’t Know: Exploring Unconscious Bias
and Privilege. These modules were intended to introduce
increasingly controversial topics around race/ethnicity,
privilege, and inequity. For example, faculty members
are asked to evaluate their status privileges and those of
their students to reflect upon the power dynamic in the
research laboratory and to use “wise mentoring” [63] in
which faculty learn to recognize a student’s strengths
and hold high expectations while also assuring the student that she/he is capable of success on a given task.

Infrastructure development: The health equity
research and education Center
Colorblindness often translates into the superficial treatment of diversity through multiculturalism, a “race-neutral” approach to celebrating culture that ignores the
structural and personal barriers that students of color face
every day [5, 9, 23, 110]. Equity is not found in numbers.
Where educational gaps between students of color and
the general student body persist, HSI and AANAPISI institutions can be considered “Hispanic or AANAPISI-Enrolling” rather than “Hispanic or AANAPISI-Serving.”
Indeed, diversity can be seen as a commodity for colleges and universities [17] who marginalize ethnic studies departments and allow or foster other departments
to teach the content of ethnic studies departments,
leading to further opportunities for the majoritarian
voice to interpret the experiences of people of color
without full comprehension of their lived experiences
[18]. Even when the university makes changes to improve student services, these improvements often benefit the majority students the most, a form of interest
convergence [17, 23, 111, 112].
Traditional views of diversity and equality justify the status quo while the players take on roles of collusion: White
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faculty show trepidation in working with others who are
different from themselves [67, 83, 93]. Faculty of Color experience alienation and exhaustion [67, 83, 84, 113, 114].
Finally, a historically generated lack of awareness of the
stressors and discrimination faced by People of Color at a
large institution [82, 85] contributes to the majoritarian
narrative of meritocracy and interest convergence.
Cultural and institutional change through a CRT lens
in a historically Predominantly White Institution (PWI)
requires long-term planning and problem-solving across
units. With the goal of intentionally centering students,
faculty, and research topics that are traditionally marginalized, BUILD PODER’s Health Equity Research and
Education (HERE) center will provide a home base and
resource center for health equity research and researchers. Our center, sustained by external funding
from training and research grants, will coordinate with
many campus offices and programs including workforce
diversity, community welfare, ethnic studies departments, Education, EOP, the Civil Discourse and Social
Justice group, Deaf Studies, Student and Faculty Affairs,
Institutional Research, and existing research training
programs. HERE will support and synthesize campus
and community-based research in health equity and
train newer researchers (students and faculty members)
to conduct socially relevant, interdisciplinary research to
ultimately move to R01 competencies among faculty
members whose interest is in social justice and health
equity. Figure 2 shows the structure and activities for
the HERE Center.
Health equity research and education (HERE) Center goals

The overarching goals of the HERE center are to (1) increase grant activity in the area of health equity, (2) increase interdisciplinary and collaborative research in
health equity, (3) increase community engagement and

Fig. 2 Health Equity and Research Education (HERE) Center Structure. HERE Center activities include campus and community research as well as
research education
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collaboration around health equity using Community
Based, Participatory Research (CBPR) and Participatory
Action Research (PAR), (4) increase health equity in the
San Fernando Valley region, and (5) provide a focal point
for biomedical research by centralizing campus training
and resources for students, faculty, and community
members related to health equity research and training.
HERE leadership and framework

Sharing the CRT framework of BUILD PODER, the leadership of HERE will be largely based on group consensus
and will be built on recommendations from BUILD
PODER’s Local Steering Committee, which includes two
NIH support officials and two experts in CRT and program implementation as well as two CRT consultants who
work on program sustainability [3, 18, 67, 115–117].
Finally, BUILD PODER has a CRT Advisory Group with
active members from several departments at CSUN who
plan and support activities and are becoming increasingly
involved in institutionalizing the tenets of CRT in curriculum initiatives such as the CSU’s Graduation Initiative
2025 and the development and implementation of BUILD
PODER’s third mentor training module, planning the Fall
conference, and writing a course on Race, Racism, and
Science, ensuring that we are attracting the talent who
may be drawn to biomedical sciences through a social
justice agenda.
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provide CSUN the opportunity to build upon existing
strengths and spawn new areas of scholarship across
campus by: enhancing the existing critical mass of faculty; promoting new and promising avenues of scholarship; meeting regional and national areas of need;
growing interdisciplinary scholarship and collaboration;
developing interdisciplinary curricula programs, and/or
infrastructure to support student success; realizing institutional aspirations (e.g., diversifying faculty) and achieving campus priorities (e.g., growing scholarship and
externally funded research); building community across
the faculty and establishing collaboration as a value at
CSUN; and serving as a mechanism for faculty retention
and support for new faculty hires [118].
The Scholarship app: Connecting researchers at CSUN

Building community among busy scholars is made easier
through a newly created CSUN web platform, the “Faculty App” (www.csun.edu/faculty). The Scholarship tab
on the App site is the home of this virtual network,
which was created through partial funding from BUILD
PODER. The overall goals of Scholarship are to create a
stronger campus community, provide a platform for faculty to connect with fellow faculty, create more visibility
for research projects, and encourage collaborative research. The key features include sections highlighting faculty research interests, projects, and resources, all
searchable by other faculty, students, and the community.

HERE as a physical space

California State University, Northridge recently broke
ground on “Research 1,” a new building, 10,000 square
feet that will be occupied by two sets of cluster hires,
one sponsored by BUILD PODER. In addition, Research
1 will serve as the physical home base for HERE students and researchers, BUILD PODER’s Health Equity
Research and Education (HERE) center will house a student work space alongside a tutoring office, community
college “transfer receptive” office, and resource center
for undergraduate biomedical health equity research.
HERE will also house three interdisciplinary cluster hires
in health equity across the Colleges of Health and Human Development and Social and Behavioral Sciences.
Several activities, highlighted in Fig. 2, provide a variety
of services and opportunities that will build CSUN’s
community partnerships and research capacity.
HERE cluster hires

Three cluster faculty hires, followed by two additional
faculty members within the next 3-5 years, will form a
research group who will work on “Family Health and
Disability Equity” (the cluster’s theme) by studying disparities in family-level resources, practices, and outcomes by racial/ethnic and social class status in the Los
Angeles region. Engaging in this type of hiring will

HERE data interns

An example of community health equity research partnerships is HERE’s “data interns,” well-trained statisticians and qualitative researchers who work with
community nonprofits and health clinics. Data interns
organize data, write codebooks, clean, screen, and
analyze the data, and then prepare the data for potential
evaluation or grant writing. HERE-sponsored students
can conduct research with community nonprofits and
clinics that will ultimately serve as the basis for community interventions, grant proposals, policy briefs, and
publications. Already in place are community relationships and a course in Action Research that walks students through the theories, ethics, and processes of
working with community-based organizations.

Pipeline/research partnerships
Community colleges hold vast potential in diversifying
the biomedical workforce [76, 119]. The community college is a common option for students of color: While
55% of Latina/o students, 42% of African American and
40% of Asian American students attend community college, only 36% of White students attend [120]. A study
by the California Postsecondary Education Council
(CPEC) found that only 17% of Latina/o community

Saetermoe et al. BMC Proceedings 2017, 11(Suppl 12):21

college students transferred to 4-year institutions in contrast to 41% of White and 39% of Asian American students [119]. This loss of talent can be ameliorated in
part by providing students with a sense of belonging
[121], a home base [122], and a transfer receptive culture
[75]. Transfer receptive programs like BUILD PODER
take into account that they, like community colleges,
“must become relationship-centered institutions that
focus on internal and external collaboration with all
stakeholders” ([123, 124], p. 57).
BUILD PODER Pipeline Partners are four community
colleges who host trainees at the sophomore level, with
those students participating in the same activities as the
students in the CSUN program on their local campus
(Los Angeles Valley College, East Los Angeles College,
Los Angeles Pierce College, Pasadena City College). To
build community with students who are not on campus,
community college students take part in bimonthly online meetings with PI Chavira and the Summer JumpStart Program, where high and consistent expectations
are set for lab research with the goal of CSUN transfer.
All Pipeline mentors participate in a four-hour CRTbased mentoring workshop. After struggling initially
with student recruitment and building bridges between
CSUN and campuses that are spread out over great geographic distances, we sought funds from a private foundation to recruit and support community college
students. Trained at UCLA’s Center for Community College Partnerships, BUILD PODER’s new staff members
are building relationships, starting newsletters, and participating in team-building activities across CSUN and
Pipeline Partners.
Research partnerships with local University of California
campuses and Claremont Graduate University provide
both practical (research mentoring, coaching, providing
information) and emotional or psychosocial support (empathizing, challenging, role modeling) [125, 126]. Research
partners have welcomed BUILD PODER students as summer interns, integrating them into existing programs and
building bridges with CSUN BUILD PODER students and
faculty members. Research partners and community college partners have been invited to propose cross-campus
collaborations that include BUILD PODER students to enhance research opportunities.
BUILD PODER is also building partnerships with
local K-12 schools to support the early development of
a research identity. McWilliam, Poronnik, & Taylor
[127] have clear suggestions to correct for the “flight
from science” that is well documented [128, 129].
Modifying science education to be active and creative
forestalls boredom; “creativity is not the antithesis of
scientific rigor but the core business of scientific thinking” [127, 130]. Among other outcomes, the program is
intended to help BUILD PODER seniors learn how to
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break down the scientific process and “develop relevant
skills and dispositions in and through dynamic teamoriented activity in which everyone shares the excitement of—and responsibility for—learning” [130].
BUILD PODER seniors design and K-12 students can
select among 6 sessions in life sciences at grade-level
with 4th, 8th, and 12th grade students at lowperforming schools. Projects around health and health
disparities are designed to awaken an interest in biomedical research based on the National Research Council’s
Next Generation Science Standards [131]. Examples of
projects at each grade level include food choice and
health (4th grade level), air pollution (8th grade), and
toxic landfills and water quality (12th grade). K-12 students present their work at the end of each Spring semester in a poster/paper forum.

Site level evaluation design
Local site level evaluation for BUILD PODER is conducted in collaboration with the CSUN Center for Assessment, Research and Evaluation (CARE), the primary
interface between CSUN activities and the Diversity Program Consortium (DPC) Coordination and Evaluation
Center (CEC) at UCLA. CARE works to support BUILD
PODER by coordinating evaluation activities at CSUN
with those across the consortium, facilitating the collection of consortium-level data at CSUN, and conducting
specific local site evaluation. Three core areas (Student
Training, Research Enrichment, and Institutional) are
examined at the local site level, each with its own specific aims and detailed evaluation plan.

Student training

The overarching goal of evaluation activities focusing on
student training is to examine changes in diversity, research preparation, and career development among
CSUN students in the biomedical sciences. As Community College Pipeline Partners are central to the BUILD
PODER program, the integration of students from partner colleges is a key component of evaluation activities.
Of particular interest for the evaluation are the ways that
the BUILD PODER program improves student understanding and experience in biomedical research (e.g.
through the JumpStart program), enhances knowledge
of CRT and research ethics, and serves to build a community among participating students. Unique elements
of the evaluation approach include examining student
perceptions of their experience of microaggressions and
stereotype threat, how these perceptions affect their relationships with mentors, their development of a research identity, and overall interest in science and
scientific research.

Saetermoe et al. BMC Proceedings 2017, 11(Suppl 12):21

Faculty development

Student-focused evaluation activities are complemented
by faculty development. The overall evaluation objective
is to assess the implementation and success of BUILD
PODER in the following areas: (1) increasing and
expanding the number of faculty engaged in research;
(2) expanding the number of available training opportunities for research development and culturally sensitive
mentoring; (3) growing the number of collaborative research opportunities; and (4) enhancing the number and
quality of research programs and grant proposals. Particular attention is given to evaluating how innovations
developed by BUILD PODER (e.g, Faculty Scholar Academies, and Culturally Competent Mentoring) work to
enhance faculty engagement in research and grantsmanship, and promote student professional development in
the biomedical sciences.
Institutional development

The focus of the evaluation emphasizes specific aims related to the oversight, institutional development, and
sustainability of the BUILD PODER program. Evaluation
activities also assess infrastructure development at
CSUN, opportunities for virtual collaborations, and new
curriculum advancements, as well as the augmentation
of external research partnerships with Pipeline colleges.
Of specific interest are the transformations in the CSUN
institutional culture and concomitant policies that
emerge as a result of the implementation of BUILD
PODER. As a unique component of BUILD PODER,
particular attention is given to assessing the impact of
the incorporation of principles of CRT at the university
level as a guiding framework for promoting an inclusive
and culturally sensitive culture for student and faculty
research and mentoring.
Evaluation methods

Local site evaluation of the BUILD PODER program
follows both ethnographic and quasi-experimental
methods, and emphasizes both formative and summative
evaluation. The specific evaluation methods vary depending on the aims of each core, and include: (1) preand post-test questionnaires; (2) analysis of existing data
and documents; (3) individual and focus group interviews; and (4) ethnographic observations and virtual
ethnographies. Formative evaluation activities utilize
ethnographic observations and interviews to assess the
quality and fidelity of implementation. Here, the CRT
methodological framework is utilized to provide participants opportunities to express counter-stories that challenge dominant ideologies and to elicit multicultural
affirmations. In order to assess summative outcomes,
the evaluation of BUILD PODER employs pre- and posttest questionnaires as well as the analysis of existing
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data. Here, students and faculty are observed over time
on domains related to research interest and engagement,
professional research opportunities, mentor-mentee relationships, and experiences related to cultural bias and
microaggressions.

Conclusion: Potential contributions and
challenges
Unique features
CRT framework

CSUN’s BUILD PODER is one of two BUILD sites that
have a focus on issues of race and discrimination, and is
the only site that integrates structural, personal, and cultural factors through CRT and understanding the value
of students’ social capital including cultural, linguistic,
familial, and resistive strengths. While it is a process, developing a campus culture of openness and understanding of racism and its consequences allows for the
potential to move beyond practices that reify educational
inequity by exchanging ideas and developing new practices that are less hierarchical, more respectful, and open
to ideas generated by students who often come from
communities that experience health disparities. Students,
faculty members, and administrators have been exposed
to and have interacted with CRT concepts including racial/ethnic microaggressions, power relationships, and
implicit bias, and are working toward models of laboratory relationships that honor and implement ideas generated by students in conjunction with their faculty
mentors.
Anticipation and reduction of potential barriers to
persistence

Awareness of factors contributing to low persistence
among students from ethnic minority communities [64]
has been crucial to finding resources to support students, aside from providing financial support (e.g., stipend, tuition remission). We coordinate with the
financial aid office and have a “point person” whom students can ask for assistance; we secured priority registration so that students are able to register for all of their
classes so they can graduate on time; and we provide
one-on-one tutoring for gatekeeper courses in their
major (e.g., calculus, organic chemistry, statistics) as well
as provide writing coaches to strengthen their written
assignments, essays, and manuscripts. We coordinate
with the University Counseling Services (UCS) to provide stress management workshops during our weekly
meetings. We are incorporating a well-being component,
focusing on maintaining physical and mental health by
coordinating with existing resources on campus such as
the Wellness Center and department of kinesiology. We
remain flexible about potential barriers and search for
resources within our university.
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Strength in unity

We have built a community of support and help students secure supportive networks within and outside of
the university. Students know that they have a “home
base” [122] if they encounter issues in graduate studies.
They are not alone—they belong to a community. Evaluations from the first-year cohort have found that students have internalized this idea and it has strengthened
their belief that they can succeed in graduate school.
Faculty and student complementary training

Whereas many undergraduate training programs take a
deficit approach (focus on what students lack) in preparing students for graduate studies in the biomedical sciences, we acknowledge students’ strengths and we focus
on strengthening both faculty mentors and students.
Faculty mentors are trained to be culturally responsive,
and students learn the skills to be successful in their
fields through culturally competent training.
Challenges

There remain many challenges, including long-standing
policies that reinforce inequities (e.g., late payment of financial aid requiring re-registration into less desirable
courses), well-established resistance to personal reflection about one’s potentially racist beliefs and actions,
and the sheer complexity of activities and tracking a
large number of students (more than 100 each year).
Several institutional variables have been addressed
through programmatic arrangements with advisement,
financial aid, and other entities. We continue, through
annual training and continuous reinforcement of CRT
concepts, to develop a campus culture that is critical of
racial/ethnic bias and works actively toward making a
change in education as a whole and in biomedical research specifically. One of the biggest challenges is recruitment of students and faculty mentors. At CSUN
and at the Pipeline Partner institutions, students from
traditionally underserved communities are less likely to
apply to undergraduate research training programs because of low self-efficacy and a lack of identification as
“biomedical,” a “scientist,” or a “researcher.” At the Pipeline Partner institutions, we have encountered additional
challenges such as fewer students meeting the eligibility
criteria due to part-time enrollment status, low grades in
core science and math courses, familial obligations, and
full-time work outside of school. In contrast to CSUN,
where we have more than 100 faculty research mentors,
we have only 18 research mentors at the Pipeline Partner
institutions, due to part-time adjunct status, high teaching load, or a lack of facilities at the institution to conduct research. To address this challenge, in 2016 we
were awarded a grant from the Annenberg Foundation
to hire two recruitment specialists who will be primarily
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at the Pipeline institutions working with student services
staff, faculty, and students in order to increase the pool
of applicants and help recruit more research faculty
mentors at these institutions.
The unique contributions of BUILD PODER lie in recognizing and working toward releasing structural constraints that influence personal goals by inculcating a
sociological imagination [132], or the understanding that
the structures that are influenced by racism, sexism, and
other “isms” were built by humans, and can be understood and transformed to better meet the needs of the
scientific enterprise.
Acknowledgements
None
Funding
Work reported in this publication was supported by the National Institutes
of Health Common Fund and Office of Scientific Workforce Diversity (USA).
Publication of this article was funded by the CEC awards U54GM119024
and U54GM119024-03:S1 administered by the National Institute of General
Medical Sciences (NIGMS). The work was conducted by members of BUILD
PODER and was made possible with many thanks to the National Institutes
of Health NIGMS 5TL4GM118977, 5RL5GM118975 and 8UL1GM118976. The
work is solely the responsibility of the authors and does not necessarily
represent the official view of the National Institutes of Health.
Availability of data and materials
Not a data-based article.
About this supplement
This article has been published as part of BMC Proceedings Volume 11
Supplement 12, 2017: The Diversity Program Consortium: Innovating
Educational Practice and Evaluation Along the Biomedical Research
Pathways. The full contents of the supplement are available online at
https://bmcproc.biomedcentral.com/articles/supplements/volume-11supplement-12.
Authors’ contributions
As first authors, CLS and GC wrote most of the manuscript; CK, DB, and BC
contributed sections to the manuscript. All authors had time to edit and
revise their materials on at least two occasions. Authorship order was
determined by the amount of writing and editing that each author contributed.
All authors read and approved the final manuscript.
Ethics approval and consent to participate
Not applicable
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Department of Psychology, BUILD Co-PIs, CSUN, 18111 Nordhoff Street,
Northridge, CA 91330-8255, USA. 2CSUN Office of Research and Graduate
Studies, BUILD Co-PI, Northridge, CA 91330-8222, USA. 3Department of
Sociology and the Center for Assessment, Research, and Evaluation (CARE),
Northridge, CA 91330-8352, USA. 4Department of Educational Psychology
and Counseling, Co-Director, Center for Assessment, Research, and
Evaluation (CARE), Northridge, CA 91330-8265, USA.

Saetermoe et al. BMC Proceedings 2017, 11(Suppl 12):21

Published: 4 December 2017
References
1. Bell D. Brown v. Board of Education and the interest-convergence dilemma.
Harv Law Rev. 1980;93(3):518–34.
2. Lopez GR. The (racially neutral) politics of education: a critical race theory
perspective. Educ Adm Q. 2003;39(1):68–94.
3. Solórzano DG, Villalpando O, Oseguera L. Educational inequities and Latina/
o undergraduate students in the United States: a critical race analysis of
their educational process. J Hisp High Educ. 2005;4:272–94.
4. Solórzano DG, Yosso TJ. From racial stereotyping and deficit discourse toward
a critical race theory in teacher education. Multicult Educ. 2001b;9(1):2–8.
5. Sleeter CE. Critical race theory and the whiteness of teacher education.
Urban Educ. 2017;52(2):155–69.
6. Bensimon EM, Bishop R. Introduction: why “critical”? The need for new ways
of knowing. Rev High Educ, 2012. 2012;36((1), Supplement):1–7.
7. Brady K, Eatman T, Parker L. To have or not to have? A preliminary analysis
of higher education funding disparities in the pot-Ayers v Fordice era:
evidence from critical race theory. J Educ Finance. 2000;25(3):297–322.
8. Carter DJ. “In a sea of white people”: an analysis of the experiences and
behaviors of high-achieving lack students in a predominantly white high
school. In: Unpublished doctoral dissertation. Cambridge, MA: Harvard
University; 2005.
9. Castagno AE. “They prepared me to be a teacher, but not a culturally
responsive Navajo teacher for Navajo kid”: a tribal critical race theory analysis of
an indigenous teacher preparation program. J Am Indian Educ. 2012;51(1):10–21.
10. Garmon J. Developing – not outsourcing – America’s work force. Community
Coll Week. 2004;16(24):4.
11. Ladson-Billings G. Through a glass darkly: the persistence of race in education
research and scholarship. Educ Res. 2012;41:115–20.
12. Ortiz L, Jani J. Critical race theory: a transformational model for teaching
diversity. J Soc Work Educ. 2010;46(2):175–93.
13. Peralta C, Caspary M, Boothe D. Success factors impacting Latina/o
persistence in higher education leading to STEM opportunities. Cult Stud
Sci Educ. 2013;8:905–18. https://doi.org/10.1007/s11422-013-9520-9.
14. Torre ME. The alchemy of integrated spaces: youth participation in research
collectives of difference. In: Weis L, Fine M, editors. Beyond silenced voices.
Albany: State University of New York Press; 2005. p. 251–66.
15. Solórzano DG. Critical race theory, racial and gender microaggressions, and
the experiences of Chicana and Chicano scholars. Int J Qual Stud Educ.
1998;11(1):121–36.
16. Bourdieu P. Cultural reproduction and social reproduction. In: Karabel J,
Halsey AH, editors. Power and ideology in education. New York: Oxford;
1977. p. 487–511.
17. Aguirre A Jr. Diversity as interest-convergence in academia: a critical race
theory story. Soc Identities. 2010;16(6):763–74.
18. Solórzano DG, Yosso TJ. Critical race methodology: counter-storytelling as
an analytical framework for education research. Qual Inq. 2002;8(1):23–44.
19. Viesca KM, Torres AS, Barnatt J, Piazza P. When claiming to teach for social
justice is not enough: Majoritarian stories of race, difference, and
meritocracy. Berkeley Rev Educ. 2013;4(1):97–122.
20. Ledesma MC, Calderón D. Critical race theory in education: a review of past
literature and a look to the future. Qual Inq. 2015;21(3):2. -6-222
21. Bondi S. Students and institutions protecting whiteness as property: a critical
race theory analysis of student affairs preparation. J Stud Aff Res Pract.
2012;49(4):397–414.
22. Harris C. Law professors of color and the academy: of poets and kings.
Chicago-Kent Law Rev. 1992;68:331–52.
23. Pollack TM, Zirkel S. Negotiating the contested terrain of equity-focused
change efforts in schools: critical race theory as a leadership model for
creating more equitable schools. Urban Rev. 2013;45:290–310.
24. Akom A. Reexamining resistance as oppositional behavior: the nation of
Islam and the creation of a black achievement ideology. Sociol Educ. 2003;
76(4):305–25.
25. Duncan-Andrade J, Morrell E. The art of critical pedagogy: possibilities for
moving from theory to practice in urban schools. New York: Peter Lang; 2008.
26. Irizarry JG, Antróp-González R. RicanStructing the discourse and promoting
school success: extending a theory of culturally responsive pedagogy to
DiaspoRicans. Centro J Puerto Rican Stud. 2007;20(2):36–59.
27. Carbado DW, Crenshaw KW, Mays VM, Tomlinson B. Intersectionality. Du
Bois Rev: Soc Sci Res Race. 2013;10(2):303–12.

Page 53 of 200

28. Cho S, Crenshaw KW, McCall L. Toward a field of intersectionality studies:
theory, applications, and praxis. Signs. 2013;38(4):785–810.
29. Moreno GA. Making meaning about educational experiences through
participatory action research: a project conducted with adults enrolled in a
community college mathematics course. Educ Action Res. 2015;23(2):178–93.
30. Suarez SA, Fowers BJ, Garwood CS, Szapocznik J. Biculturalism, differentness,
loneliness, and alienation in Hispanic college students. Hisp J Behav Sci.
1997;19(4):489–505.
31. Maxwell KE, Nagda BA, Thompson MC, Gurin P. Facilitating intergroup
dialogues: bridging differences, catalyzing change. Sterling, VA: Stylus
Pub; 2011.
32. Hurtado S, Ruiz Alvarado A, Guillermo-Wann C. Thinking about race: the
salience of racial identity at two- and four-year colleges and the climate for
diversity. J High Educ. 2015;86(1):127–55.
33. Solórzano DG, Yosso TJ. Maintaining social justice hopes with academic
realities: a Freirean approach to critical race/latcrit pedagogy. Univ Denver
College of Law. 2001a;78:595–621.
34. Dankwa-Mullan I, Rhee KB, Williams K, Sanchez I, Sy FS, Stinson N Jr, Ruffin J.
The science of eliminating health disparities: summary and analysis of the
NIH summit recommendations. Am J Public Health. 2010;100(Suppl 1):S12–8.
35. Agency for Healthcare Research and Quality: US DHHS National Healthcare
Disparities Report, 2012.
36. Ibrahim T. The case for invigorating internal medicine. American J of Med.
2004;117(5)365–9.
37. NIAAA: Researcher in residence program: experiences from New York
state, 2001.
38. Cohen JJ, Gabriel BA, Terrell C. The case for diversity in the health care
workforce. Health Aff. 2002;21(5):90–102.
39. McGee R, Keller JL. Identifying future scientists: predicting persistence into
research training. CBE-Life Sci Educ. 2007;6:316–31.
40. McGee R, Saran S, Krulwich TA. Diversity in the biomedical research
workforce: developing talent. Mt Sinai J Med. 2012;79:397–411.
41. Rabinowitz HK, Diamond JJ, Veloski JJ, Gayle JA. The impact of multiple
predictors on generalist physicians’ care of underserved populations. Am J
Public Health. 2000;90(8):1225–8.
42. Smedley BD, Stith Butler A, Bristow LR. In the nation’s compelling interest:
ensuring diversity in the health-care workforce. In: Report from the
committee on institutional and policy-level strategies for increasing the
diversity of the U.S. health care workforce. Washington DC: National Academy
of Sciences Press; 2004.
43. Lounsbury D. Data sharing fosters both responsiveness and rigor in communitybased participatory research. Health Educ Behav. 2006;33(5):578–9.
44. McIntyre A. Activist research and student agency in universities and urban
communities. Urban Educ. 2006;41(6):628–47.
45. Barboza, T: Exide cleanup: State testing more schools, parks and day-care
centers for lead danger. Los Angeles Times, November 18, 2016. Retrieved
from: http://www.latimes.com/local/lanow/la-me-ln-exide-schools-parks20161117-story.html. Accessed 18 Nov 2016.
46. National Institutes of Health (NIH) (2012). Draft report of the advisory
committee to the Director: Working Group on Diversity in the Biomedical
Research Workforce. http://acd.od.nih.gov/Diversity%20in%20the%20Biome
dical%20Research%20Workforce%20Report.pdf. Accessed 29 Oct 2014.
47. Ginther DK, Schaffer WT, Schnell J, Masimore B, Liu F, Kaak L, Kington R.
Race, ethnicity, and NIH research awards. Science. 2011;333:1015–2019.
48. Shultz PW, Hernandez PR, Woodcock A, Estrada M, Chance RC, Aguilar M,
Serpe RT. Patching the pipeline: reducing educational disparities in the
sciences through minority training programs. Educ Eval Policy Anal.
2011;33:95–114.
49. Carter DJ. Cultivating a critical race consciousness for African American
school success. Educational foundations. 2008;22(3/4):11–28.
50. Santiago DA, Soliz M: 2012, Finding your workforce: The top 25 institutions
graduating Latinos. http://www.edexcelencia.org/hsi-cp2/research/findingyour-workforce-top-25-institutions-graduating-latinos. Accessed 29 Oct 2014.
51. National Science Foundation, National Center for Science and Engineering
Statistics. 2017. Women, Minorities, and Persons with Disabilities in Science
and Engineering: 2017. Special Report NSF 17-310. Arlington, VA. Available
at www.nsf.gov/statistics/wmpd/. Accessed 6 June 2017.
52. Greene TG, Marti CN, McClenney K. The effort-outcome gap: differences
for African American and Hispanic community college students in
student engagement and academic achievement. J High Educ,
2008. 2008;79(5):513–39.

Saetermoe et al. BMC Proceedings 2017, 11(Suppl 12):21

53. Gardner SK. What’s too much and what’s too little? The process of
becoming an independent researcher in doctoral education. J High Educ.
2008;79(3):326–50.
54. Byars-Winston A, Gutierrez B, Top T, Carnes M. Integrating theory and practice
to increase scientific workforce diversity: a framework for career development
in graduate research training. CBE-Life Sci Educ. 2011;10:357–67.
55. Mitchell R. Mapping developmental approaches for providing culturally
responsive advising. Equity Excell Educ. 2010;43(3):294–309.
56. Ballard HE, Cintrón R. Critical race theory as an analytical tool: African American
male success in doctoral education. J Coll Teach Learn. 2010;7(10):11–2.
57. Oyersman D, Gant L, Ager J. A socially contextualized model of African
American identity: possible selves and school persistence. J Pers Soc Psychol.
1995;69:1216–32.
58. Suarez-Balcazar Y, Orellana-Damacela L, Portillo N, Rowan JM, AndrewsGuillen C. Experiences of differential treatment among college students of
color. J High Educ. 2003;74(4):428–44.
59. Duntley-Matos R. Transformative complicity and cultural humility: de- and
re-constructing higher education mentorship for under-represented groups.
Qual Sociol. 2014;37(4):443–66.
60. Cole D. Do interracial interactions matter? An examination of student-faculty
contact and intellectual self-concept. J High Educ. 2007;78(3):249–81.
61. Kim Y, Sax L. Student-faculty interaction in research universities: differences
by student gender, race, social class, and first-generation status. Res High
Educ. 2009;50(5):437–59.
62. Wallace T, Brand BR. Using critical race theory to analyze science teachers’
culturally responsive practices. Cult Stud Sci Educ. 2012;7(2):341–74.
63. Cohen GL, Steele CM, Ross LD. The mentor’s dilemma: providing critical
feedback across the racial divide. Personal Soc Psychol Bull. 1999;25:1302–18.
64. National Science Foundation, National Center for Science and Engineering
Statistics: 2013. Women, Minorities, and Persons with Disabilities in Science
and Engineering: 2013. Special Report NSF 13-304. Arlington, VA. Available
at http://www.nsf.gov/statistics/wmpd/. Accessed 29 Oct 2014.
65. Plunkett SW, Saetermoe CL, Quilici J. Evaluation of an undergraduate social
sciences pre-doctoral program using self-report data from under-represented
student participants. Counc Undergrad Res. 2014;35(1):36–42.
66. Yosso T. Whose culture has capital? A critical race theory discussion of
community cultural wealth. Race Ethnicity and Education. 2005;8(1):69–91.
67. Solórzano D, Ceja M, Yosso T. Critical race theory, racial microaggressions,
and campus racial climate: the experiences of African American college
students. J Negro Educ. 2000;69(1/2):60–73.
68. Jones J. Closing the gender gap. Civ Eng. 2010;80(7):60.
69. Ryn M, Hardeman R, Phelan SD, Dovidio J, et al. Medical school experiences
associated with change in implicit racial bias among 3547 students: a medical
student changes study report. J Gen Intern Med. 2015;30(12):1748–56.
70. Westfall J. Change in medical student implicit bias. J Gen Intern Med. 2016;
31(7):714.
71. Cokley K, Awad G, Smith L, Jackson S, Awosogba O, et al. The roles of gender
stigma consciousness, impostor phenomenon and academic self-concept in
the academic outcomes of women and men. Sex Roles. 2015;73(9):414–26.
72. Cokley K, Mcclain S, Enciso A, Martinez M. An examination of the impact of
minority status stress and impostor feelings on the mental health of diverse
ethnic minority college students. J Multicultural Couns Dev. 2013;41(2):82–95.
73. Peteet B, Brown C, Lige Q, Lanaway D. Impostorism is associated with greater
psychological distress and lower self-esteem for African American students.
Curr Psychol. 2015;34(1):154–63.
74. Steele CM. A threat is in the air: how stereotypes shape intellectual identity
and performance. Am Psychol. 1997;52:613–29.
75. Jain D, Herrera A, Bernal S, Solórzano D. Critical race theory and the transfer
function: introducing a transfer receptive culture. Community Coll J Res
Pract. 2011;35(3):252–66.
76. Perez PA, Ceja M. Building a Latina/o student transfer culture: best practices
and outcomes in, transfer to universities. J Hisp High Educ. 2010;9:6–21.
77. Townley G, Katz J, Wandersman A, Skiles B, Schillaci MJ, Timmerman BE,
Mousseau TA. Exploring the role of sense of community in the undergraduate
transfer student experience. J Community Psychol. 2013;41(3):277–90.
78. Yosso TJ, Solórzano DG. Leaks in the Chicana and Chicano educational
pipeline. Latino policy & issues brief, 13, UCLA Chicano Studies Research
Center. Los Angeles; 2006.
79. Rosebery A, Ogonowski M, DiSchino M, Warren B. “The coat traps all your
body heat”: heterogeneity as fundamental to learning. J Learn Sci. 2010;
19(3):322–57.

Page 54 of 200

80. Ball DB, Wood M, Lindsley C, Mollard P, Buzard DJ, Vivian R, Mahoney M,
Taft BR. Research, teaching, and professional development at a comprehensive
university. J Chem Educ. 2004;81(12):1796–800.
81. Kreling BA, Canar J, Catipon E, Goodman M, Pallesen N, Pomeroy J,
Rodriguez Y, Romagoza J, Sheppard VB, Mandelblatt J, Huerta EE. Latin
American cancer research coalition; community primary care/academic
partnership model for cancer control. Cancer. 2006;107(8 Suppl):2015–22.
82. Alvarez AN, Juang L, Liang CTH. Asian Americans and racism: when bad
things happen to “model minorities.”. Cult Divers Ethn Minor Psychol.
2006;12(3):477–92.
83. Aronson J, Burgess D, Phelan SM, Juarez L. Unhealthy interactions: the role of
stereotype threat in health disparities. Am J Public Health. 2013;103(1):50–6.
84. Smedley BD, Myers HF, Harrell SP. Minority-status stresses and the college
adjustment of ethnic minority freshmen. J High Educ. 1993;64(4):434+.
85. Young EY. The four personae of racism: educators’ (mis)understanding of
individual vs. systemic racism. Urban Educ. 2011;46(6):1433–60.
86. Watkins M, Shulman H. Toward psychologies of liberation. New York: Palgrave
Macmillan; 2008.
87. Carlone HB, Johnson A. Understanding the science experiences of successful
women of color: science identity as an analytic lens. J Res Sci Teach.
2007;44(8):1187–218.
88. Collier PJ, Morgan DL. “Is that paper really due today?”: differences in firstgeneration and traditional college students’ understandings of faculty
expectations. High Educ. 2008;55:425–46.
89. Cox MF, Andriot A. Mentor and undergraduate student comparisons of
students’ research skills. J STEM Educ. 2009;10(1 & 2):31–9.
90. Dodson JE, Montgomery BL, Brown LJ. “Taking the fifth”: mentoring students
whose culturally communities were not historically structured into U.S. higher
education. Innov High Educ. 2009;34:185–99.
91. Prunuske AJ, Wilson J, Walls M, Clarke B. Experiences of mentors training
underrepresented undergraduates in the research laboratory. CBE—Life Sci
Educ. 2013;14(3):403–9.
92. Seymour E, Hewitt NM. Talking about leaving: why undergraduates leave
the sciences. Westview: Boulder, CO; 2000.
93. Hassouneh-Phillips D, Beckett A. An education in racism. J Nurs Educ.
2003;42(6):258–65.
94. Dunn A. “You won’t believe what they said in class today”: professors’
reflections on student resistance in multicultural education courses.
Multicult Perspect. 2014;16(2):93–8.
95. Adams A, Bondy E, Kuhel K. Preservice teacher learning in an unfamiliar
setting. Teach Educ Q. 2005;32(2):41–62.
96. Dee JR, Henkin AB. Assessing dispositions toward cultural diversity among
preservice teachers. Urban Educ. 2002;37(1):22–40.
97. Orfield G. Schools more separate: consequences of a decade of resegregation.
The Cambridge, MA: Harvard University, Civil Rights Project; 2001.
98. Kozol J. The shame of the nation: the restoration of apartheid schooling in
the U.S. New York: Crown; 2005.
99. Bell D. Faces at the bottom of the well: the permanence of racism. New
York, NY: Basic Books; 1992.
100. Gilbert A. Small voices against the wind: local knowledge transformation.
Peace Confl: J Peace Psychol. 1997;3(3):275–92.
101. Sears DO. Racial tensions and voting in Los Angeles. Los Angeles Times.
1971. p. 51–88.
102. Delgado R, Stefancic J. California’s racial history and constitutional rationales
for race-conscious decision making in higher education. UCLA Law Rev.
2000;47(6):1521–614.
103. Tabak LA, Collins FA. Sociology. Weaving a richer tapestry in biomedical
science. Science. 2011;333(6045):940–1.
104. Sleeter SE. Critical Race Theory and the Whiteness of Teacher Education.
Urban Education 2017;52(2):155–69.
105. Smith BJ. Marginalized youth, delinquency, and education: the need for
critical- interpretive research. Urban Rev. 2000;32(3):293–312.
106. Sue DW, Torino GC, Capodilupo CM, Rivera DP, Lin AI. How white faculty
perceive and react to difficult dialogues on race. Couns Psychol.
2009;37:1090–115.
107. Willow RA. Lived experience of interracial dialogue on race: proclivity to
participate. J Multicultural Counsel Dev. 2008;36:40–51.
108. Young J. The impact of an SES-based model on a college’s undergraduate
admissions outcomes. Res High Educ. 2004;45(7):777–97.
109. Pfund C, Branchaw J, Handelsman J. Entering Mentoring. New York: W. H.
Freeman; 2015.

Saetermoe et al. BMC Proceedings 2017, 11(Suppl 12):21

110. Anzaldúa GE. Making face, making soul/Haciendo caras: creative and critical
perspectives by feminists of color. San Francisco: Aunt Lute Books; 1990.
111. Eimers MT, Braxton JM, Bayer AE. Normative support for improving
undergraduate education in teaching-oriented colleges. Res High Educ.
2001;42(5):569–92.
112. Milner HR. Critical race theory and interest convergence as analytic tools in
teacher education policies and practices. J Teach Educ. 2008;59(4):332–45.
113. Salazar CF. Outsiders in a white, middle class system: Counselor educators
of color in academe. J Humanist Couns Educ Dev. 2005;44(2):240–52.
114. Garcia S. Latina testimonies: a reflexive, critical analysis of a “Latina space” at
a predominantly white campus. Race Ethn Educ. 2009;12(2):155–72.
115. Rios-Ellis B, Rascón M, Galvez G, Inzunza-Franco G, Bellamy L, Torres A.
Creating a model of Latino peer education: weaving cultural capital into the
fabric of American services in an urban university setting. Educ Urban Soc.
2015;47(1):33–55.
116. Parker L, Villalpando O. A race(cialized) perspective on education leadership:
critical race theory in educational administration. Educ Adm Q. 2007;43(5):510–24.
117. Delgado Bernal D. Critical race theory, Latino critical theory, and critical racedgendered epistemologies: recognizing students of color as holders and creators
of knowledge. Qual Inq. 2002;8(1):105–26.
118. Urban Universities for Health. Faculty cluster hiring for diversity and
institutional climate, 2015.
119. California Postsecondary Education Commission. California higher education
accountability: Goal—student success (commission report 07-06).
Sacramento, CA: California Postsecondary Education Commission; 2007.
120. Cook BJ, Cordova DI. Minorities in higher education: twenty-second annual
status report: 2007 supplement. Washington, DC: American Council on
Education; 2007.
121. Townley G, Katz J, Wandersman A, Skiles B, Schillaci MJ, Timmerman BE,
Mousseau TA. Exploring the role of sense of community in the undergraduate
transfer student experience. J Community Psychol. 2012;41(3):277–90.
122. Gandara P, Moreno JF. Introduction: the Puente project: issues and
perspectives on preparing Latino youth for higher education. Educ Policy.
2002;16(4):363–474.
123. Marling JL, Herrera A, Jain D. Building a transfer-receptive culture at fouryear institutions. New Directions for Higher Education. 2013;162:51–9.
124. Martinez M, Fernández E. Latina/os at community colleges. New Dir Stud
Serv. 2004;105:51–62.
125. Scandura TA. Mentorship and career mobility: an empirical investigation.
J Organ Behav. 1992;13:169–73.
126. Tepper K, Shaffer BC, Tepper BJ. Latent structure of mentoring function scales.
Educ Psychol Meas. 1996;56:848–57.
127. McWilliam EG, Poronnik PG, Taylor PG. Re-designing science pedagogy:
reversing the flight from science. J Sci Educ Technol. 2008;17(3):226–35.
128. Duschl RA, Shouse AW, Schweingruber HA. What research says about K-8
science learning and teaching. Principal. 2008;87(2):16–22.
129. National Center on Education and the Economy (NCEE): Tough choices or
tough times: The report of the new commission on the skills of the
American workforce, 2007. Available online: http://www.skillscomission.org.
Accessed 6 June 2017.
130. National Science Board (NSB): A national action plan for addressing the
critical needs of the U.S. science, technology, engineering, and mathematics
education system. National Science Foundation NSB/HER-07-9, 2007
Available online: http://nsf.gov.nsb/edu_com/report.jsp. Accessed 6 June
2017.
131. National Research Council. Community colleges in the evolving STEM
education landscape: summary of a summit. Washington, DC: National
Academies Press; 2012.
132. Mills CW. The sociological imagination. New York: Oxford University Press; 1959.

Page 55 of 200

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

