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Growing the pipeline of diverse HIV investigators: The impact of 
mentored research experiences to engage underrepresented 
minority students
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1San Francisco Department of Public Health; San Francisco, CA

2University of California, San Francisco; San Francisco, CA

Abstract

Structured, mentored research programs for high school and undergraduate students from 

underrepresented minority (URM) backgrounds are needed to increase the diversity of our nation’s 

biomedical research workforce. In particular, a robust pipeline of investigators from the 

communities disproportionately affected by the HIV epidemic is needed not only for fairness and 

equity but for insights and innovations to address persistent racial and ethnic disparities in new 

infections. We created the Summer HIV/AIDS Research Program (SHARP) at the San Francisco 

Department of Public Health for URM undergraduates as a 12-week program of hands-on research 

experience, one-on-one mentoring by a senior HIV investigator, didactic seminars for content and 

research methods, and networking opportunities. The first four cohorts (2012–2015) of SHARP 

gained research skills, built confidence in their abilities and self-identified as scientists. In 

addition, the majority of program alumni is employed in research positions and has been admitted 

to or is pursuing graduate degree programs in fields related to HIV prevention. While we await 

empirical studies of specific mentoring strategies at early educational stages, programs that engage 

faculty who are sensitive to the unique challenges facing diverse students and who draw lessons 

from established mentoring frameworks can help build an inclusive generation of HIV researchers.
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Introduction

The National HIV/AIDS Strategy calls for addressing and eliminating HIV disparities in the 

US in response to the disproportionate impact the epidemic has had among heavily affected 

groups, such as Blacks and Latinos (1,2). Many point to the need to diversify the HIV 

research workforce as underrepresented individuals stand to contribute important insights 

that can help narrow the gap in new infections and improve HIV-associated health care for 
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racial and ethnic minorities (3,4). Enhancing the early mentoring of emerging scientists from 

underrepresented minority (URM) communities—including ethnic minorities and 

socioeconomically disadvantaged individuals—may limit the attrition observed at later 

stages of the academic pipeline (5–7). To accomplish this, several groups have created 

innovative models and training programs that aim to strengthen the mentoring competencies 

of senior investigators and to increase sensitivity to unique challenges facing investigators 

from diverse backgrounds (8–14).

Enhanced mentoring of diverse post-doctoral fellows and junior faculty is needed to reduce 

the loss of URM investigators as they transition to academic independence. However, to 

diversify the future biomedical research workforce attention also must be paid to the 

opportunities afforded to those at earlier stages of training. Structured mentored research, 

particularly at the undergraduate and post-baccalaureate levels, can influence future 

education and career trajectories (15–19, 23). A meaningful mentored research experience 

during these highly formative years can influence students’ early impressions of science and 

cement lifelong passions to generate new knowledge.

Data from recent studies suggest undergraduate research experiences have been effective in 

increasing persistence in science and intention to pursue graduate school. One of the largest 

examined a longitudinal sample of 4,152 aspiring science, technology, engineering, and 

mathematics (STEM) majors who completed the 2004 Freshman Survey and 2008 College 

Survey (20). Compared to matched controls who did not participate in an organized research 

experience, students had greater intention to pursue graduate school enrollment, and this was 

particularly pronounced for Latino and Black students. In addition, a longitudinal study of 

students from 25 four-year institutions who participated in the National Institutes of Health 

(NIH)-funded Research Initiative for Science Excellence (RISE) minority training program 

showed they were more likely than propensity score matched controls to persist in their 

intentions to pursue a scientific research career (21). Since 1989, the Myerhoff Scholars 

program at the University of Maryland has engaged hundreds of high achieving URM 

undergraduates to prepare them for advanced science and engineering degrees. Through a 

combination of mentored research, participation in study groups, and requiring scholars to 

mentor and tutor other students, over 85% earned science or engineering bachelor’s degrees, 

with 87% going on to graduate or professional programs. Compared to students who were 

invited to participate in the program, but declined and attended other institutions, Myerhoff 

scholars earned similar grades and graduated at similar rates, but were more than twice as 

likely to earn a science or engineering bachelor’s degree and over five times more likely to 

enroll in post-college graduate study (22). At the post-baccalaureate level, the National 

Institute of General Medical Sciences has been supporting recent URM college graduates at 

over 41 grantee institutions since 2001 with the goal of preparing eligible individuals for 

entrance and completion of rigorous Ph.D. training programs in the biomedical sciences. 

Post-baccalaureate Research Education Program (PREP) scholars typically participate in 

mentored discovery research projects, engage in programs of study to enhance their 

academic standing, work closely with peer groups, and take advantage of scientific writing 

workshops and graduate school application information and assistance. While PREP 

programs did not have formal control groups, Hall and colleagues found that the Ph.D. 

attainment rate was 38% for the first cohort of scholars (2000–2006), a rate that is 
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approximately six fold higher than a comparison group of underrepresented biology 

baccalaureates (23).

Given the widespread appreciation for the diversity gap in the biomedical workforce, the 

federal government, private foundations, and other sponsors will undoubtedly continue to 

support a host of opportunities that engage early stage trainees. However, as recently advised 

by Linn and colleagues (24), the field would benefit from more robust evidence on what 

factors were most influential in increasing the diversity of students entering graduate school 

and retaining them in research careers. They point to a dearth of empirical studies comparing 

different mentoring models and their ability to guide URM students into STEM graduate 

studies and careers. For example, the Posse Foundation has pioneered a team-based model to 

identify promising inner city high school scholars to combat isolation and the perceived 

mismatch between expectations and reality that many URM students cite as reasons for why 

they leave science (25). While college achievement and graduation rates approach 90% 

overall for the Posse scholars who go on to participate in programs at 26 universities across 

the country, few studies have formally assessed individual versus team level mentoring and 

support -- a key element in the program’s success. To the extent that diversity in the HIV 

workforce could be affected, as far as we are aware, no programs have reported on mentored 

research opportunities for high school or undergraduate students with explicit outcomes on 

career paths in HIV research.

Through the lens of a model summer program developed to attract URM undergraduate 

students to HIV research, this article explores theoretical frameworks that can guide the 

mentoring approach as well as relevant contextual factors that influence diverse students as 

they weigh future training and career options. We also discuss opportunities and challenges 

in recruiting URM students and evaluating the outcomes of such programs. Finally, we 

suggest future directions for our program and others as we refine educational interventions 

to increase the inclusiveness and diversity of the HIV research workforce.

The Summer HIV/AIDS Research Program

The Summer HIV/AIDS Research Program (SHARP) is a multi-component, inter-

disciplinary, 12-week mentored summer research experience based at the San Francisco 

Department of Public Health (SFDPH) and supported through an R25 research education 

award (26). SHARP aims to attract undergraduate students to careers in HIV prevention 

research, with recruitment focused on communities disproportionately affected by HIV, 

including racial, ethnic and sexual minorities (e.g., transgender persons) and on 

economically disadvantaged persons. Unlike most programs of its kind which are usually 

hosted by universities or academic health centers, SHARP highlights the potential to pursue 

research careers in public health settings where studies are implemented and findings 

applied in close partnership with community stakeholders. As a health department in one of 

the early HIV epicenters, the SFDPH attracted researchers working on a wide range of 

federally-sponsored, investigator-initiated and clinical trial network-associated studies. 

Many of the SFDPH researchers are faculty at the University of California, San Francisco 

(UCSF) and leverage close ties with the University community to introduce SHARP scholars 

to post-doctoral trainees and a wide range of research and learning opportunities such as 
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symposia and clinical shadowing. Although not a common site for pipeline programs, health 

departments present an opportunity to increase exposure to research careers outside of 

academia in an era of fewer university-based tenured track positions (27).

The components of SHARP are depicted in Figure 1. Four to six scholars are selected to 

participate each summer; four cohorts completed the program through 2015. An 

independent, but closely mentored, HIV-focused research project is the cornerstone 

experience. These projects primarily focus on describing HIV disparities and identifying 

novel biomedical and behavioral interventions to mitigate them among highly affected 

populations, including men who have sex with men (MSM), particularly MSM of color, 

transgender individuals, and substance users. To identify candidates for the program, 

SHARP investigators and staff pursue a wide range of outreach activities that involve contact 

with faculty at local partner colleges, including several Historically Black Colleges and 

Universities (HBCUs), online postings, and presentations to URM student groups. Prior to 

applying for the program, prospective scholars are encouraged to review the SHARP website 

(sharpinternship.org) to learn more about potential research topics and participating mentors. 

Through a formal application and multistage selection process, including face-to-face 

interviews, candidates from across the country describe their research interests, share their 

competency-building goals and provide transcripts and letters of recommendation. No 

minimum GPA is required to be considered for the program, and evidence of candidates’ 

personal commitment HIV/AIDS prevention is weighted heavily during the selection 

process. Accepted scholars work closely with mentor teams to carve out a feasible project to 

which they can meaningfully contribute over the summer. The projects culminate in 

capstone oral and poster presentations at the SHARP Research Symposium, attended widely 

by SFDPH leaders and staff. Scholars also work with mentors to submit abstracts for 

national conference presentations and manuscripts to peer-reviewed journals. In addition to 

their one-on-one mentorship and hands-on learning, SHARP scholars participate in weekly 

seminars that delve into quantitative and qualitative research methods, the responsible 

conduct of research, good participatory practices in biomedical HIV prevention research, 

HIV disparities, bio-behavioral prevention methods, and scientific writing and presentation 

skills. Clinical shadowing opportunities are made available to those interested in graduate 

degrees in medicine, nursing, and psychology. After the intensive summer experience, 

scholars maintain their connections with the program through their fellow scholars from 

their cohort, and through their mentors who assist with manuscripts and asbtracts and who 

are asked to provide letters of support for graduate school applications. They receive 

electronic newsletters, participate in webinars, and take advantage of online and face-to-face 

networking opportunities with the incoming cohorts. Alumni are also eligible to apply for 

funding to present at scientific conferences.

Theoretical Underpinnings

Ultimately, the goals of any program that strives to attract URM students to future careers in 

research must be to increase students’ awareness and understanding of scientific methods 

and to solidify a student’s identity as a researcher. Research training and experiences alone, 

however, are insufficient to sustain long-term interest in research careers. Several 
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investigators point to the relevance of key social and environmental determinants that affect 

goal setting, motivation, and retention in academic programs (28–30).

SHARP is grounded in Social Cognitive Career Theory (SCCT) (31) which posits that 

students’ career-related goals are driven by their sense of self-efficacy and their outcome 

expectations about their envisioned career (Figure 2). As Bakken and colleagues aptly 

describe, self-efficacy encourages students to ask, “Can I do this?” whereas outcome 

expectations focus on the question, “If I do this, what will happen?” (32). To bolster self-

efficacy, programs should provide multiple opportunities for students to achieve success 

during training while evoking positive feelings as they contemplate future research careers. 

SHARP accomplishes this through scheduled works-in-progress sessions where scholars can 

receive encouragement and constructive feedback about their research from mentors and 

peers. Scholars also have the chance to present their work publicly at the Symposium, where 

they receive recognition from leaders from across the SFDPH. The SHARP coordinator and 

program investigators meet regularly with scholars to provide ongoing social and moral 

support and to ensure their program-related needs are met in a timely manner. Outcome 

expectations are bolstered by early and frequent contact with successful role models, 

particularly those from underrepresented backgrounds at different career stages. SHARP 

hosts several networking events to expose scholars to URM doctoral and postdoctoral 

trainees from UCSF with whom the SFDPH collaborates closely in HIV prevention research 

and training. Finally, SCCT requires that key contextual and environmental influences are 

considered. With these influences in mind, SHARP program staff and mentors consider the 

unique attributes and backgrounds of each individual scholar so that they can tailor the 

experience accordingly.

Recruiting Diverse Students

In order to reap the benefits of mentored research, URM students need to know that these 

opportunities exist. Unfortunately, studies have documented that students have limited 

awareness of mentored research options when applying to college (33) or fail to take 

advantage of them once there (34). In addition, Bangera and Brownell (35) point to the fact 

that approximately half of students nationally begin their undergraduate education at 

community colleges (36) which often lack research infrastructure and hands-on 

opportunities. Because these schools traditionally attract a large proportion of URM 

students, research programs that are seeking diverse students should actively engage 

community colleges. SHARP partners with a large local community college to advertise the 

summer opportunity; approximately 10% of the 75 or more candidates who apply each year 

come from this recruitment source. From our first four cohorts, 19 of the 20 scholars who 

shared their race/ethnicity and socioeconomic background (95%) report being a member of 

an underrepresented group (Table).

Programs must also acknowledge that students from diverse backgrounds, many of whom 

are under significant financial pressure to work during college or during the summer to 

afford school, often cannot pursue volunteer research experiences. While SHARP is a paid 

summer internship, it still may be inaccessible for nontraditional students who are 

supporting families, or cannot afford to relocate to the San Francisco Bay Area for the 
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summer based on its high cost of living and limited housing options. Supplemental stipends 

to support students from outside the region are likely needed to ensure national reach, 

especially as we seek to partner more closely with the network of HBCUs heavily 

concentrated in the Southeastern US. In addition, students from disadvantaged backgrounds 

may be dissuaded from considering graduate studies in STEM fields altogether as they 

contemplate the prospect of accruing substantial student debt to obtain their degree (37). To 

mitigate this, programs should reinforce the importance of investing in their future and 

highlight federal loan repayment options, particularly for those who go may go on to 

become clinician scientists interested in conducting NIH-funded health disparities research 

or who come from economically disadvantaged backgrounds.

Supporting mentors

Many of the competencies required to successfully mentor doctoral, post-doctoral, and early 

career faculty equally apply to the high school and undergraduate levels. Effective mentors 

should possess strong communication skills including a willingness to clarify expectations 

of the mentor/mentee relationship over time (the individual development plan, or IDP, is an 

excellent tool to facilitate these conversations), to offer honest and timely feedback, and to 

acknowledge diversity and differences between the mentor and mentee (8,11,13). Unlike 

post-doctoral trainees or junior faculty who are already committed to an academic path and 

possess a core scientific knowledge base, mentors working with students at the high school 

or college levels should adopt a framework of knowledge integration which focuses on 

developing good research practices, expanding knowledge, understanding the nature of 

science, and developing a science identity (24). This model is inherently more time intensive 

for mentors, and requires them to provide high levels of scientific and psychosocial support 

needed to ensure their mentees apply to graduate school (20). Not surprisingly, many faculty 

are wary of committing the additional time required by these students (38). To ensure 

students receive sufficient oversight during their research experiences, SHARP has adopted a 

model where senior faculty are encouraged to assemble mentor teams that include junior 

faculty and research staff. This team-based approach facilitates regular meetings with 

students over the summer while preserving time for senior faculty to focus their mentoring 

and teaching on scientific methods and to provide individualized coaching to the students—a 

factor that is closely linked to higher student retention in scientific fields (39).

As mentioned previously, mentoring for diversity is a key goal of these programs. Building a 

mentor’s skill begins with enhancing his/her self-knowledge about unconscious biases and 

the negative impact that microaggressions may have during a URM student’s formative 

experience in the research setting. However, mentors may be unaware of these impacts. A 

recent study of mentors working with undergraduates in the research laboratory context 

found that most did not perceive that racial and ethnic discordance with their mentees 

affected their mentoring relationships (38). Thus, confronting the concept of color-blindness 

is an important step in understanding the potential for prejudices to play out in the mentoring 

relationship and negatively affect the performance of URM students (40). In addition, 

mentors should be sensitized to the possibility that undergraduate student performance in 

STEM fields can be negatively influenced by stereotype threat which refers to the risk of 

confirming a negative stereotype about one’s social group (41). Finally, mentors can work 
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with students to increase their awareness of the tensions between their cultural norms and 

those that exist in the scientific community (38). Consistent with this point, several SHARP 

scholars appreciated the opportunities they had to share their critiques of the research 

establishment. Some scholars highlighted their personal struggle with the concept of the 

mentee-driven process whereby mentees are encouraged to be assertive about their views 

and needs regarding project- or authorship-related issues. The SHARP mentor orientation 

incorporates self-assessments and case-based discussions to highlight many of the issues 

above that may affect a URM scholar’s experience in our program and beyond. Mentors 

have suggested that additional training and support in mentoring for diversity would be 

helpful.

Evaluating Outcomes

Evaluation of training programs for post-doctoral fellows is often based on trainees’ 

productivity as measured by the number of manuscripts published and grants procured. Such 

distal outcomes are difficult to establish for high school and college students participating in 

mentored research programs, given they may take a decade or more to realize (i.e., 

proportion of program participants who are funded investigators). As seen in the table, our 

first four cohorts of SHARP scholars have successfully prepared meeting abstracts and have 

submitted or are in the process of developing manuscripts for peer review. Proximal 

outcomes, such as program completion rates, graduation rates from college, as well as intent 

to apply to graduate school (post-program completion), and graduate school matriculation 

are feasible to track over the short to mid-term. All SHARP scholars have successfully 

completed the program, and if eligible, graduated from college. Almost all scholars (19/20, 

95%) completing the program reported intent to apply to graduate school. As of this writing, 

over half (8/14, 57%) of those who obtained their college degree and intended to apply to 

graduate school have matriculated, been accepted, or have an application under 

consideration. In addition, changes in knowledge, self-efficacy and perceived gains in 

fundamental skills are other important proximal measures. Drawing from the Survey of 

Undergraduate Research Experiences (42) (Figure 3), we found that on a 5-point Likert scale 

(1 = no gain at all to 5 = great gain), scholars reported one month after program completion 

their greatest gains in understanding scientific methods and domains linked to self-

identification as researcher—an important predictor of persistence in research by URM 

students (43). In addition, an unanticipated intermediate outcome of SHARP is success in 

finding work in the public health field after completing the summer program. Many SHARP 

scholars wish to get additional work experience prior to applying to graduate school to 

further hone their research skills while serving as research assistants or community 

engagement staff. Finally, an ancillary benefit of such programs is the ability to leverage 

them to enhance research experiences for other students in high school and graduate school 

who are interning with faculty within the department. These students and others from Bay 

Area universities are invited to attend the seminar series and work with mentors on HIV-

related projects. SHARP scholars benefit by interacting closely with these trainees, 

expanding opportunities for peer mentoring. This model also allows us to train an even 

larger cadre of mentors who further strengthen our institution’s capacity to mentor diverse 

students.
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Discussion

Multi-component mentored research programs that are theoretically grounded and designed 

to to build and sustain high quality mentoring for URM undergraduates can encourage 

diverse students to pursue future careers in research. From our experience with the first four 

cohorts of SHARP undergraduates, we have demonstrated that we were able to recruit and 

select a diverse group of scholars who successfully completed the intensive 12-week 

program and developed new research competencies. In the process, these students were also 

able to achieve measurable gains in self-efficacy and identity formation as scientists—short-

term outcomes which predict persistence in research careers (43). We also showed that 

participating scholars were able to present their research, prepare findings for publication in 

peer-reviewed journals, sought additional hands-on experience in research, and for a 

majority of scholars, either enrolled in graduate studies or reported their plans to do so in the 

near future. Mentors who participated in the program wished to enhance their mentoring 

skills, particularly around mentoring for diversity, and were strongly committed to the vision 

and goals of the program.

Despite the emerging evidence that supports the value of structured mentoring experiences 

in directing URM students towards careers in research, there is a risk that an increasingly 

constrained federal funding climate for HIV research may shift funding priorities from 

pipeline programs towards efforts to bolster the success of URM post-doctoral or early 

career faculty where the return on investment (i.e., grants funded) can be realized and 

documented more quickly. We argue that pipeline programs may, in fact, require greater 
investment if we are to attract individuals from URM and disadvantaged backgrounds, 

particularly non-traditional students. In addition, mentored research programs that are 

dedicated to increasing workforce diversity should have national reach to attract prospective 

students, and therefore program stipends should cover travel and living expenses to ensure 

promising candidates receive high quality immersion experiences. A clinical trial network-

based mentored research program designed to attract medical students of color into HIV 

vaccine science was successful in marshaling these resources which was perceived by both 

mentors and mentees to be instrumental in the program’s early success (44).

It is important to recognize the limitations of some highly specialized mentored research 

experiences, like SHARP. First, such competitive programs can typically accommodate a 

relatively small group of students in any one year based on the availability of willing 

mentors and thus may be difficult to scale at any one institution. Ultimately the goal is to 

reach large numbers of students from URM backgrounds in order to have a sizable impact 

on the diversity of the biomedical workforce. Another approach would be to focus on 

expanding access to course-based undergraduate research experiences. Some contend that if 

research methods were required as an introductory college course (35), this would reduce 

reliance on highly selective programs such as ours. However, it is unclear whether equivalent 

benefits will accrue with these courses without providing the same levels of individualized 

attention and mentoring that are part of programs like SHARP. This research question 

should be explored empirically.
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Our review of existing literature found that a majority of studies focused on undergraduate 

research experiences, while relatively few formally evaluated high school pipeline programs. 

Yet, many hold that we should develop a wide range of opportunities for K-12 students and 

carefully track career outcomes (45,46). Future plans for SHARP involve expanding the 

program to include high school students given the model’s early success in catalyzing 

interest in HIV research-focused career paths. We also intend to conduct a controlled 

evaluation of SHARP by enrolling a matched comparison group to determine whether the 

promising outcomes achieved are due to participation in the program as opposed to a 

selection effect. Finally, we hope to pursue qualitative studies of the mentor-student dyad as 

recommended by Lev and colleagues to assess whether mentors’ and students’ perceptions 

of the students’ research self-efficacy are truly aligned (47) and to reveal important insights 

into ways to enhance the mentoring experience in SHARP for both mentee and mentor.

Creation of a more inclusive biomedical workforce dedicated to reducing the burden of HIV 

infection locally and globally requires mentors who can serve as effective teachers and 

supportive role models. Mentored research opportunities during high school and college can 

be transformative for young individuals. To optimize these research experiences, future 

studies should seek to better define what constitutes effective mentoring for URM students 

and identify factors that may dissuade them from following a research career path. Programs 

that can effectively transfer skills and excitement for research in an environment that 

embraces cultural humility are poised to bolster the diversity of our HIV research workforce.

Acknowledgments

The authors would like to express our appreciation for our dedicated group of SHARP scholars and mentors.

Funding Statement

The Summer HIV/AIDS Research Program is supported through an NIMH R25 grant (R25MH097591). As co-
Director of the UCSF Center for AIDS Research Mentoring Program, Dr. Fuchs receives grant support through P30 
AI027763.

References

1. White House Office of National AIDS Policy. National HIV/AIDS Strategy for the United States. 
Washington, DC: White House Office of National AIDS Policy; 2015. 

2. Centers for Disease Control and Prevention. HIV Surveillance Report, 2013. 25 [Accessed June 19, 
2015] http://www.cdc.gov/hiv/library/reports/surveillance/. Published February 2015. 

3. Sutton MY, Lanier YA, Willis LA, et al. Strengthening the network of mentored underrepresented 
minority scientists and leaders to reduce HIV-related health disparities. Am J Public Health. 2013; 
103:2207–2214. [PubMed: 24134360] 

4. Fitzpatrick LK, Sutton M, Greenberg AE. Toward eliminating health disparities in HIV/AIDS: the 
importance of the minority investigator in addressing scientific gaps in Black and Latino 
communities. J Natl Med Assoc. 2006; 98:1906–1911. [PubMed: 17225832] 

5. Smedley, BD.; Butler, AS.; Bristow, LR. In the Nation’s Compelling Interest: Ensuring Diversity in 
the Health-Care Workforce (Institute of Medicine Report): Committee on Institutional and Policy-
Level strategies for Increasing the Diversity of the U.S. Health Care Workforce. Washington DC: 
National Academies Press; 2004. 

6. Koenig R. U.S. higher education. Minority retention rates in science are sore spot for most 
universities. Science. 2009; 324:1386–1387.

Fuchs et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/hiv/library/reports/surveillance/


7. Forsyth AD, Stoff DM. Key issues in mentoring in HIV prevention and mental health for new 
investigators from underrepresented racial/ethnic groups. Am J Public Health. 2009; 99(Suppl 
1):S87–91. [PubMed: 19246661] 

8. Handelsman, J.; Pfund, C.; Lauffer, SM., et al. Entering mentoring: A Seminar to train a new 
generation of scientists. Madison: Board of Regents of the University of Wisconsin; 2005. 

9. Pfund C, Pribbenow CM, Branchaw J, et al. The merits of training mentors. Science. 2006; 
311:473–474. [PubMed: 16439648] 

10. Lewellen-Williams C, Johnson VA, Deloney LA, Thomas BR, Goyol A, Ronda Henry-Tillman. 
The POD: A new model for mentoring underrepresented minority faculty. Acad Med. 2006; 
81:275–279. [PubMed: 16501276] 

11. Johnson MO, Subak LL, Brown JS, Lee KA, Feldman MD. An Innovative Program to Train Health 
Sciences Researchers to be Effective Clinical and Translational Research Mentors. Academic 
Medicine. 2010; 85:484–489. [PubMed: 20182122] 

12. Tsen LC, Borus JF, Nadelson CC, Seely EW, Haas A, Fuhlbrigge AL. The development 
implementation and assessment of an innovative faculty mentoring leadership program. Acad Med. 
2012; 87:1757–1761. [PubMed: 23095917] 

13. Gandhi M, Fernandez A, Stoff DM, et al. Development and Implementation of a workshop to 
enhance the effectiveness of mentors working with diverse mentees in HIV research. AIDS Res 
Hum Retroviruses. 2014; 8:730–737. [PubMed: 24735004] 

14. Johnson MO, Gandhi M. A mentor training program improves mentoring competency for 
researchers working with early-career investigators from underrepresented backgrounds. Adv 
Health Sci Educ Theory Pract. 2015; 20:683–9. [PubMed: 25274417] 

15. Hathaway RS, Nagda BRA, Gregerman SR. The relationship of undergraduate research 
participation to graduate and professional education pursuit: an empirical study. J Coll Stud Dev. 
2002; 43:614–631.

16. Bauer KW, Bennett JS. Alumni perceptions used to assess undergraduate research experience. J 
Higher Educ. 2003; 74:210–230.

17. Lopatto D. Undergraduate research experiences support science career decisions and active 
learning. CBE Life Sci Educ. 2007; 6:297–306. [PubMed: 18056301] 

18. Villarejo J, Barlow AEL, Kogan D, Veazey BD, Sweeney JK. Encouraging minority 
undergraduates to choose science careers: career paths survey results. CBE Life Sci Educ. 2008; 
7:394–409. [PubMed: 19047426] 

19. Jones MT, Barlow AE, Villarejo M. Importance of undergraduate research for minority persistence 
and achievement in biology. J Higher Educ. 2010; 81:82–115.

20. Eagan KM, Hurtado S, Chang MJ, Garcia GA, Herrera FA, Garibay JC. Making a difference in 
science education: The impact of undergraduate research programs. Am Educ Res J. 2013; 
50:683–713. [PubMed: 25190821] 

21. Shultz PW, Hernandez PR, Woodcock A, et al. Patching the pipeline: Reducing educational 
disparities in the sciences through minority training programs. Educ Eval Policy Anal. 2011; 33(1)

22. Summers MF, Hrawbowski FA. Preparing minority scientists and engineers. Science. 2006; 
311:1870–71. [PubMed: 16574853] 

23. Hall, A.; Mann, J.; Bender, M. [Accessed October 18, 2015] Analysis of scholar outcomes for the 
NIGMS Postbaccalaureate Research Education Program. https://www.nigms.nih.gov/News/
reports/Documents/PREP-outcomes-report.pdf

24. Linn MC, Palmer E, Baranger A, Gerard E, Stone E. Undergraduate research experiences: Impacts 
and opportunities. Science. 2015; 347:1261757. [PubMed: 25657254] 

25. Epstein IR. Diversity in chemistry: catalyzing change. Nat Chem Biol. 2007; 3:299–302. [PubMed: 
17510642] 

26. Kroboth, L.; McFarland, W.; Fuchs, JD. Enhancing diversity of the public health research 
workforce: the Summer HIV/AIDS Research Program. 142nd APHA Annual Meeting; New 
Orleans. 2014; p. abstract 300868

27. Advisory Committee to the Director, National Institutes of Health, Biomedical Research 
Workforce Working Group Report. [Accessed June 10, 2015] Published June 14, 2012. Available 
at http://acd.od.nih.gov/Biomedical_research_wgreport.pdf

Fuchs et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.nigms.nih.gov/News/reports/Documents/PREP-outcomes-report.pdf
https://www.nigms.nih.gov/News/reports/Documents/PREP-outcomes-report.pdf
http://acd.od.nih.gov/Biomedical_research_wgreport.pdf


28. Covington MV. Goal theory, motivation and school achievement: An integrative review. Annual 
Review of Psychology. 2000; 51:171–200.

29. Byars-Winston A, Estrada Y, Howard C, Davis D, Zalapa J. Influence of social cognitive and 
ethnic variables on academic goals of underrepresented students in science and engineering: A 
multiple-groups analysis. J Couns Psychol. 2010; 57:205–218. [PubMed: 20495610] 

30. Nagda BA, Gregerman SR, Jonides J, von Hippel W, Lerner JS. Undergraduate student-faculty 
research partnerships affect student retention. The Rev of Higher Educ. 1998; 22:55–72.

31. Lent RW, Brown SD, Hackett G. Toward a unifying social cognitive theory of career and academic 
interest, choice, and performance. Journal of Vocational Behavior. 1994; 45:79–122.

32. Baaken LL, Byars-Winston A, Wang M-F. Viewing Clinical Research Career Development 
Through the Lens of Social Cognitive Career Theory. Advances in Health Sciences Education. 
2006; 11:91–110. [PubMed: 16583288] 

33. Healey M, Jordan F, Pell B, Short C. The research-teaching nexus: a case study of students’ 
awareness, experiences and perceptions of research. Innov Educ Teach Int. 2010; 47:235–246.

34. Spronken-Smith R, Mirosa R, Darrou M. “Learning is an endless journey for anyone”: 
undegraduate awareness, experiences and perceptions of the research culture in a research-
intensive university. High Educ Res Dev. 2013; 33:355–371.

35. Bangera G, Brownell SE. Course-based undergraduate research experiences can make scientific 
research more inclusive. CBE-Life Sci Educ. 2014; 14:602–606. [PubMed: 25452483] 

36. Teacher Advisory Council. Community Colleges in the Evolving STEM Education Landscape: 
Summary of a Summit. Washington, DC: National Academies Press; 2012. 

37. Malcolm LE, Dowd AC. The impact of undergraduate debt on graduate school enrolment of STEM 
baccalaureates. Rev High Educ. 2012; 35:265–305.

38. Prunuske AJ, Wilson J, Walls M, Clarke B. Experiences of mentors training underrepresented 
undergraduates in the research laboratory. CBE-Life Sci Educ. 2013; 12:403–409. [PubMed: 
24006389] 

39. Packard BW. Mentoring and retention in college science: Reflections on the sophomore year. 
Journal of College Student Retention: Research, Theory and Practice. 2004; 6:289–300.

40. Holoien DS, Shelton JN. You deplete me: the cognitive costs of colorblindness on ethnic 
minorities. J Exp Social Psychol. 2012; 48:562–65.

41. Steele CM, Aronson J. Stereotype threat and the intellectual test performance of African 
Americans. Journal of Personality and Social Psychology. 1995; 69:797–811. [PubMed: 7473032] 

42. Lopatto D. Survey of Undergraduate Research Experiences (SURE): First findings. Cell Biol Educ. 
2004; 3:270–277. [PubMed: 15592600] 

43. Estrada-Hollenbeck M, Woodcock A, Hernandez PR, Schultz PW. Toward a Model of Social 
Influence that Explains Minority Student Integration into the Scientific Community. J Educ 
Psychol. 2011; 103:206–222. [PubMed: 21552374] 

44. Sopher CJ, Adamson BJ, Andrasik MP, et al. Enhancing diversity in the public health research 
workforce: the Research and Mentorship Program3 for future HIV vaccine scientists. Am J Public 
Health. 2015; 105:823–30. [PubMed: 25122028] 

45. Smedley, BD.; Stith, AY.; Colburn, L.; Evans, CH. The right thing to do, the smart thing to do: 
Enhancing diversity in the health professions. Institute of Medicine. National Academy Press; 
Washington, DC: 2001. 

46. Winkleby MA, Ned J, Ahn D, Koehler A, Fagliano K, Crump C. A controlled evaluation of a high 
school biomedical pipeline program: design and methods. J Sci Educ Technol. 2014; 23:138–144. 
[PubMed: 24563603] 

47. Lev EL, Kolassa J, Bakken LL. Faculty mentors’ and students’ perceptions of students’ research 
self-efficacy. Nurse Educ Today. 2010; 30:169. [PubMed: 19682774] 

Fuchs et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2017 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Outreach activities, selection process, and program components of the Summer HIV/AIDS 

Research Program (SHARP) at the San Francisco Department of Public Health. HBCU; 

Historically Black Colleges and Universities; URM: underrepresented minority
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Figure 2. 
A representation of constructs and processes underlying Social Cognitive Career Theory: 

Adapted from Lent, Brown and Hackett (31).
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Figure 3. 
Perceived gain in research skills among twenty SHARP Scholars, 1 month post-program 

completion, 2012–2015. Means scores are provided (1=no gain, 2= little gain, 3= some gain, 

4 = considerable gain, 5= great gain).
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Table

Cohort demographics, program inputs and outcomes of the twenty Summer HIV/AIDS Research Program 

(SHARP) scholars, San Francisco, 2012–2015

Gender

 Male 10

 Female 8

 Transgender 1

 Decline to state 1

Race/Ethnicity

 Black/African American 5

 Latino 4

 Asian/ Pacific Islander 8

 White 1

 Other 2

Program inputs N

Number of scholars funded 20

Participating scholars not funded by SHARP 8

Program staff1 4

Primary mentors 11

Secondary mentors 8

Average number of seminars organized each summer 24

Professional development workshops per summer 3

Works in progress/peer mentoring sessions per summer 8

Networking events per summer 5

Clinical shadowing placements 6

Program outcomes N

Scholars successfully completing the summer program 20

Professional Outcomes

Authored publications2 16

Delivered abstract-driven presentations3 6

Honors, awards, and leadership roles4 6

Employed in health or research-related field 7

Graduate Education Outcomes

Scholars who intend to apply to graduate school at program completion 19

Applied to a graduate program and awaiting acceptance 1

Accepted to a graduate program 2

Matriculated in a graduate program 5

Currently completing college degree 5
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N; number

1
Includes two Co-Principal Investigators, a program coordinator and alumnus scholar.

2
Published and in progress manuscripts from SHARP Projects authored or co-authored by 16 scholars

3
Abstract presentations from 6 scholars

4
Scholars who have participated on executive boards of community organizations, obtained fellowships, or served in other leadership positions.
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