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NUMEROUS PROGRAMS HAVE

emerged in recent years to recruit
junior investigators to the social,
behavioral, and health sciences; to
enhance their scholarly produc-
tivity; to increase their ability to
secure externally sponsored re-
search; and to improve the likeli-
hood of their promotion within
academia, thereby retaining them
in their respective fields of in-
quiry.1 Successful examples of
such programs include the Robert
Wood Johnson Foundation’s Clin-
ical Scholars Program,2 the Resi-
dent Scholars Program at the
University of Cincinnati,3 the Uni-
versity of California at San Diego’s
National Center of Leadership in
Academic Medicine,4 the Univer-
sity of Pittsburgh’s junior faculty
scholars program,5 Emory Uni-
versity’s Internal Medicine Re-
search Group,6 the Morehouse
Faculty Development Program,7

the Native Investigator Develop-
ment Program at the University
of Colorado,8,9 and others. How-
ever, such programs typically have
not been erected on a firm con-
ceptual foundation; rather, they
draw upon longstanding formulas,
usually dictated by funding agen-
cies, that cry out for theoretical
reexamination.10 Surprisingly, de-
spite decades of conceptually
driven instruction at earlier levels
of education, which has analogous
goals, albeit tailored to under-
graduate and graduate prepara-
tion, little of this thoughtfulness
has found its way into postdoc-
toral or postresidency research
training.

A rich intellectual tradition is
evident in the literature regarding

the recruitment and retention of
minority students in higher edu-
cation.11–14 Much of it is rooted in
Tinto’s15–17 general theory of aca-
demic persistence. His model
asserts that students enter higher
education with a variety of per-
sonal attributes (e.g., gender,
culture), precollege experiences
(grade-point averages, academic
and social attainments), and family
backgrounds (socioeconomic sta-
tus, parental educational level),
each of which has direct and in-
direct impacts upon performance
in college. Furthermore, once
these students are in college, Tinto
argues that the degree to which
they become integrated into the
academic and social systems of
their respective institutions is di-
rectly related to their commitment
to that institution and, in turn, the
greater likelihood they will com-
plete college. This line of thought
holds considerable merit for
informing later points in the de-
velopmental trajectory of scien-
tists-to-be.

I have extended Tinto’s model
of student persistence to postdoc-
toral and postresidency training,
with special emphasis on the in-
dividual, structural, and organiza-
tional elements particular to pre-
paring for a successful career in
social, behavioral, and health sci-
ences research. This conceptual
framework takes into account the
broader, more fluid context of de-
veloping such a career. This
framework includes the tasks and
competencies—communicating
across disciplines; formulating
specific, fundable research ques-
tions; designing meritorious

studies; requesting sponsorship;
developing community partner-
ships; conducting and managing
research; using appropriate ana-
lytic procedures; writing for di-
verse audiences; and negotiating
employment demands—that are
intrinsic to mounting and sustain-
ing a professional research
agenda. Various mechanisms can
be used to address these tasks and
acquire related competencies;
proactive mentorship is preemi-
nent among them. I have drawn
on my own experience in the
Native Investigator Development
Program to illustrate the proposed
model and to suggest indicators of
persistence.

A CONCEPTUAL
FRAMEWORK

During the past 25 years, aca-
demic persistence has garnered
considerable attention, largely fo-
cusing on undergraduate and
graduate retention, especially with
regard to women and underrep-
resented minorities.18,19 Much of
the related research revolves
around Tinto’s work,15–17 which
springs theoretically from the
psychological literature on per-
son–environment fit.20,21 The
emergent model is interactional in
nature, viewing students’ social
and academic outcomes as inti-
mately influenced by their indi-
vidual attributes, dispositions,
family histories, previous educa-
tional experiences, and the insti-
tutions within which they reside. A
major tenet of this model is that
integration into the academic and
social realms of the university
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strengthens commitment to grad-
uation, to the institution, and to
the likelihood of persistence. A
substantial body of evidence has
been assembled in support of the
respective contributions of these
key components as well as the
model in general.

Tinto posited that parental ed-
ucation, family income, and high-
school preparation are linked to
decisions regarding academic per-
sistence. Subsequent studies have
documented that parental educa-
tion and academic preparation
before college entry are associated
with decisions to remain in
school.18,22 It also has been shown
that high-school grade point aver-
age is one of the strongest predic-
tors of later academic success.23,24

Family encouragement, school
enjoyment, peer support, and
positive relationships with teach-
ers contribute to staying in and
excelling at school.25,26

This line of inquiry recently has
broadened to consider a range of
other psychosocial constructs: self-
beliefs, social support, and uni-
versity comfort.18,22,27 Self-beliefs
are conceptualized as consisting of
self-efficacy, self-esteem, and per-
sonal valuing of education. Social

support encompasses family and
friend support as well as faculty or
staff mentoring. University com-
fort includes perceptions of the
institutional environment, cultural
congruity, and academic stress. All
3 constructs consistently have
been related to academic persis-
tence in students across a range of
diverse gender, racial, and ethnic
backgrounds.18,27,28

Compared with men, women of-
ten exhibit lower self-esteem and
subscribe to fewer positive beliefs
that they can succeed and excel in
the university, leading to increased
attrition.24 It also is well established
that the less a student values educa-
tion, the more likely it is that he or
she will prematurely leave college.29

Social support, indexed by Tinto as
support from family, friends, staff,
and faculty, is frequently related to
academic persistence.30,31 Again,
compared with men, women typi-
cally report receiving less parental
support for pursuing higher educa-
tion, but paradoxically tend to rely
more on their families for instru-
mental and affective support while
in college.29 Actual receipt of this
support is closely linked to their
subsequent academic success.
Among most students, contact with

faculty as teachers and mentors, in-
side and outside the classroom set-
ting, is critical to their academic
support, happiness, and survival.32

Lastly, perceptions of warmth and
receptivity in the institutional envi-
ronment,33 a sense of cultural con-
gruity,34 and stress related to aca-
demic demands35 affect one’s
perceived fit with the university
setting and, in turn, persistence to
completion of a degree.

Though this body of knowledge
derives from an almost exclusive
focus on undergraduate educa-
tion, much of it can inform a the-
ory-driven approach to postdoc-
toral and postresidency research
training. Toward this end, Figure 1
presents an adapted version of
Tinto’s model, specifying the ele-
ments relevant to preparing entry-
level colleagues for careers as
social, behavioral, and health sci-
entists. This version retains the
same basic constructs, which in-
clude the trainee’s background
and institutional environment, and
trainee processes, as well as short-
term and long-term outcomes. It
articulates a conceptual framework
that applies to individuals early in
the postdoctoral or postresidency
experience. This framework

is exemplified in the Native Investi-
gator Development Program.

TRAINEE BACKGROUND
AND ENVIRONMENT

Regarding the trainee’s back-
ground, parental college experience
and family interdependence play
an important part in one’s academic
persistence even at this more ad-
vanced stage. Examples regularly
surfaced in the Native Investigator
Development Program.8,9 All of
our trainees are American Indian/
Alaska Native; the large, interre-
lated nature of their families offered
substantial affective and instru-
mental support. Conversely, the
size of and linkages among the
families also increased the proba-
bility of the occurrence of personal
and familial crises that jeopardized
trainees’ likely completion of the
program: clearly, a double-edged
sword.24,36–39

The quality of previous under-
graduate and graduate education
better positions some individuals
to seek, appreciate, and realize
research careers at later stages
in their career development.37,38

Participants in our program in-
clude individuals with PhD as well

FIGURE 1—Conceptual model of factors that influence the development of a research career.
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as MD degrees. Both traditions
comprise members whose previ-
ous training introduced them to
research and offered didactic as
well as experiential opportunities
to explore this endeavor—more
often in the social and behavioral
than in the health sciences, though
a clinical orientation in either area
tends to temper any interest in and
commitment to research.

PROGRAM AND
INSTITUTIONAL
CHARACTERISTICS

Program and institutional char-
acteristics have received the great-
est attention over the past 25
years in the effort to enhance aca-
demic persistence, largely at the
undergraduate level.40 Features
thought most relevant to this goal
include academic support; facilitat-
ing peer networks; advising and
counseling resources; racial com-
position of students, staff, and fac-
ulty; institutional size and selectiv-
ity; formal training programs; and
research infrastructure.11,23,28,41

Mechanisms for optimizing these
elements include affirmative action,
revisiting institutional missions,
curriculum and faculty develop-
ment, andmoreaggressive, targeted
recruitment, admission, and reten-
tion policies specific to students,
staff, and faculty. The parallels to
postdoctoral and postresidency
training are direct and immediately
apparent.42–45

The Native Investigator Devel-
opment Program, for example, has
pointedly addressed each of these
mechanisms. Its academic support
revolves around 4 mentors—a
senior, primary mentor with sub-
stantive expertise; a secondary
mentor drawn from past graduates
of the training program; a statisti-
cal mentor; and a science editor—
assigned to each trainee, contrib-
uting an average of 16.5 hours of

assistance each week, provided
largely by telephone and e-mail.
The mentoring process is guided
by a highly structured, compe-
tency-based curriculum that un-
derpins six 2- to 3-day intensive,
face-to-face sessions held each
year over a 2-year program cycle.
Sessions convene trainees, guest
lecturers, and core faculty, and
entail didactic as well as experi-
ential instruction.

All trainees are either American
Indian or Alaska Native, as is the
majority of the faculty. The pro-
gram is able to sustain a critical
mass of same-race exemplars by
including previous graduates as
secondary mentors and core
faculty. These role models affirm
the possibility of meaningful,
rewarding research careers for
American Indian/Alaska Native
people. We and our non–Ameri-
can Indian/Alaska Native coun-
terparts also make explicit the
often tacit blueprints for success in
academic institutions, leading
spirited discussions of the prob-
lems younger colleagues have had
or will likely encounter as they
navigate the professional and per-
sonal demands posed by this ca-
reer choice. As importantly, the
program offers a nonthreatening
venue within which to voice con-
cerns, to express self-doubt, to
vent anger, and to benefit from the
lessons learned by others. Indeed,
the affective and instrumental
support available through the
growing collaboration of peers
and older colleagues has become
a central aspect of the training
program, and carries well beyond
its specific focus.

TRAINEE PROCESSES

The availability of program and
institutional resources of the kind
noted previously is a necessary
but insufficient condition for

strengthening an individual’s per-
sistence academically, at any
level.3,6,46,47 Once such resources
are present, the challenge be-
comes accessing and activating
them. A successful training pro-
gram teaches participants how to
search for program and institu-
tional resources, how to recognize
the potential benefits to them, how
to acquire the human and aca-
demic capital offered, and how to
exploit these assets.48–52

Upon entry to the program,
many trainees simply do not know
what they need to succeed and are
unaware of available resources
(e.g., specialized workshops and
conferences, as well as summer
internships) or how to access
them. Trainees, for example,
bemoan the fact that they write
poorly, and speak of this skill as if
it is a natural or God-given talent,
which seems true to them because
they usually compare their abili-
ties to those of more senior, expe-
rienced faculty members. Through
intensive mentoring, individually
as well as collectively, program
faculty and recent graduates are
able to dispel this myth. We begin
by sharing examples drawn from
early in our own careers as well as
from the natural history of specific
articles. Once trainees recognize
that writing for scientific publica-
tion is a learnable skill, we turn to
identifying local and national
resources. One participant, a poor
writer, when repeatedly pressed to
search for help at her home in-
stitution, was surprised to discover
a professor of composition in the
English Department who both
taught a course in science writing
and was available to consult in-
dividually with her. Supported by
her mentor, the trainee made re-
markable progress, resulting in
several peer-reviewed journal
articles, thereby bolstering her
sense of the possible and illustrating

to her peers that writing is teach-
able. Suddenly, program partici-
pants began to identify many dif-
ferent resources to improve their
writing abilities.

A clear corollary is that self-
awareness and knowledge do not
guarantee subsequent activation
of resources.24,53,54 Younger col-
leagues often see the act of help-
seeking as a weakness—signaling
to peers and to senior colleagues
their deficiencies, which they mis-
takenly assume no one else suffers
or suffered from at a similar point
in their careers.6,46,55 Peer support
groups, a diverse faculty willing to
share the trials and tribulations of
their own professional journeys,
and nonstigmatizing forms of as-
sistance, in our experience, are key
to moving trainees past this re-
sistance.

Other related cognitive dynam-
ics may be considered with regard
to trainee processes. As noted in
Figure 1, one such is a conceptual
roadmap of a research career.56 A
roadmap delineates options, stages,
and trajectories to becoming an
investigator. One track, for exam-
ple, may chart a course to an in-
dependently functioning, externally
sponsored position dedicated ex-
clusively to research and its atten-
dant activities. Another path may
lead to the role of scientist and
practitioner, blending research and
clinical functions. A third track may
guide one to a position as policy-
maker, which integrates advocacy
and scientific inquiry. Yet a fourth
route may take one to program
administration and the formal
evaluation of intervention pro-
cesses and effects. Most trainees
begin their career pursuits with
only vague notions of these possi-
bilities, of the rewards and
demands, and of the rites of
passage.

Participants in our training
program are attracted initially to
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a research career by the thrill of
discovery, by naı̈ve assumptions
about autonomy and control over
their professional lives, and by
a desire to make a difference in the
world around them.24,28,57 They
vigorously apply themselves to
acquiring specific competencies,
including study design, investiga-
tive techniques, analytic proce-
dures, or writing. However, absent
a conceptual roadmap for devel-
oping and sustaining a research
career, their enthusiasm and mo-
tivation soon wane as they be-
come increasingly frustrated by
a lack of direction. We character-
ize this as ‘‘working hard rather
than working smart.’’ The ac-
quired skills feel disjointed, unin-
tegrated, or purposeless until lo-
cated within a strategic planning
process. A central function of
postdoctoral, postresidency train-
ing programs, then, must be to
provide participants with road-
maps of this nature to illustrate
the possibilities, enable trainees to
explore the best fit with their
aspirations and predilections,
make informed decisions about
the relevant mix of skills and
experiences, and become autodi-
dactic—that is, eventually to serve
as their own guides for judging
progress.5

Academic and scientific self-ef-
ficacy closely aligns with a road-
map for developing a research ca-
reer.11,24,28,58 Feelings of control
and mastery, a sense of impact on
people and things, perception of
coherence, and positive self-
regard focus a trainee’s effort,
fueling persistence, and enabling
him or her to anticipate and cope
with adversity. Participants enter
our program as high-achieving
self-starters; up to this point, they
have been capable and efficacious.
But the environmental demands
and opportunity structures of a re-
search career often are different

from their past experiences and
are largely unfamiliar. A concep-
tual roadmap charts these
demands and opportunities, and
may even identify the requisite
knowledge and skills. Yet it does
not introduce trainees to the actual
acquisition process. In the Native
Investigator Development Pro-
gram, that responsibility falls
to mentors and faculty.

We carefully orchestrate train-
ees’ exposure to tasks in a manner
that maximizes and reinforces
success. For example, preparing
a personal scientific biography—a
complex, multifaceted undertaking—
is divided into distinct, but re-
lated, activities: clarifying its pur-
pose, identifying the audience,
developing a theme, personalizing
the discussion, assembling facts,
organizing them in a chronological
as well as developmental order,
crafting the text in a grammatically
correct manner, and weaving the
content together in a manner
consistent with the overarching
theme. Having framed the task in
this fashion, we present exemplars
produced by past trainees, read
and discuss these biographies as
a group, then work individually in
mentee–mentor teams to create
initial drafts, which subsequently
are reviewed, critiqued, and re-
vised by the entire group. This
process repeats several times,
providing numerous opportunities
for trainees to excel, to offer as
well as receive constructive criti-
cism, and to appreciate the impact
of different approaches to chroni-
cling one’s life story. We extend
the same formula to all of the
major tasks that underpin the
short- and long-term outcomes of
developing a research career.
Trainees consequently learn the
method for doing so, and are pre-
pared to apply it to other, future
tasks that may not have been
anticipated by the program.

The ability to plot one’s career
path and feel equipped to travel
that course has to be balanced by
an economy of effort informed by
understanding the costs and ben-
efits of occupational opportuni-
ties.59–63 Here, again, mentors
play an important role.41,64,65

Many trainees in our program, as
a consequence of being American
Indian/Alaska Native, are highly
sought after to serve on university
committees, to review grants for
research sponsors, to participate in
governmental advisory boards, to
submit grant applications, to lec-
ture, and to publish. These invita-
tions appear on a career roadmap
as guideposts to success, rendering
them reasonable, creditable, even
desirable opportunities. They are
self-validating and, as a result,
seductive. Yet, without a yardstick
for measuring the costs and bene-
fits attached to each opportunity
as it arises within the trajectory of
one’s research career, young sci-
entists-in-the-making are at great
risk of overemphasizing one more
than others, resulting in a poor
investment of limited time and
energy.4,42,43,61

OUTCOMES OF
PREPARING FOR A
RESEARCH CAREER

The literature on student per-
sistence distinguishes between
short- and long-term outcomes of
preparing for a research career;
with respect to the former, it fur-
ther recognizes outcomes related
to scientific development and
to goal commitments (Figure
1).17,28,40 For purposes of this dis-
cussion, scientific development
refers to mastering the key ele-
ments of a successful research
career. These elements include
productive work habits, active
participation in research, effective
collaboration, skillful verbal as

well as written presentation of
scientific findings, and the acqui-
sition of sponsored support.11,43

Related outcomes consist of deci-
sions to continue pursuing a re-
search career, and associated
membership in a discipline, uni-
versity, and occupation.

Longer-term outcomes of per-
sistence are the classic bench-
marks associated with mature,
thriving research careers. These
benchmarks are well-known to
most of us: employment in an
institution that encourages and
rewards research, scholarship as
reflected in peer-reviewed journal
articles or their equivalent, a port-
folio of externally sponsored re-
search, substantial collaborative
networks, appointments to presti-
gious panels or advisory groups,
leadership in professional organi-
zations, and awards recognizing
scientific contributions.48,59,66,67

In combination, such accomplish-
ments facilitate promotion, stabil-
ity, and longevity within one’s in-
stitution.2,37,51 Ultimately, the
developmental process comes full
circle, evidenced by the senior
investigator’s active involvement
as a primary mentor to younger
colleagues about to embark on
a similar journey.4,47,68,69

CAREER ROADMAPS,
HIGHWAYS, SIDE ROADS,
AND DEAD ENDS

Lessons learned regarding aca-
demic persistence at the postdoc-
toral and postresidency levels of
preparing for a research career can
be readily understood within the
model that has emerged from un-
dergraduate and graduate instruc-
tion. But what is the value of such
a model and what is its relevance for
efforts at the later stages of career
development as evidenced by
initiatives such as the Native Inves-
tigator Development Program?
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This model offers us a common
language and framework for dis-
cussing elements of the training
process. Even a cursory reading of
the literature on developing a re-
search career reveals enormous
variability in the ways we talk
about this endeavor, how we or-
ganize such efforts, the aspects we
emphasize, how we evaluate
progress, and how we think
about barriers and facilitators to
success. Is it any wonder that this
same literature reads like repeated,
independent discoveries of
familiar experiences? Reference to
a common model will greatly im-
prove our ability to compare pro-
cesses and outcomes, and enable
us to build upon one another’s
initiatives.

The model serves as a guide for
assessing trainee needs and for tai-
loring our interventions accord-
ingly. The notion of person–envi-
ronment fit, which underlies this
model, resonates with the chal-
lenges voiced in virtually every
article on the subject of research
career development. Using such
models, we can systematically
identify trainee needs in advance,
can mobilize necessary resources,
and can be proactive in assisting our
younger colleagues to navigate the
many crossroads before them.

The model also promises to
improve our training programs,
rendering them more comprehen-
sive and attentive to the range of
factors that contribute to persis-
tence. Many initiatives focus on
some aspects of career develop-
ment over others, placing primary
emphasis on individual compe-
tence, program structure, or insti-
tutional climate. The model pre-
sented here underscores their
interdependence, and views men-
toring as the process for activating
academic growth and persistence.

Last, this model suggests that
we can measure with greater

precision, internal consistency,
and generalizability the elements
that logically belong in research
career development programs.
Evaluating their short- and long-
term effects must take on a higher
priority, moving us past descrip-
tions of what to do and exhorta-
tions to do more of it. How else are
we to determine whether these
efforts truly lead to the highways
of research success and not to side
roads or dead ends? j
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Mentoring in academic medicine: a sys-
tematic review. JAMA. 2006;296:1103–
1115.

2. Showstack J, Rothman A, Leviton L,
Sandy L. The Robert Wood Johnson
Clinical Scholars Program. In: The Robert
Wood Johnson Foundation, ed. To Im-
prove Health and Health Care: The Robert
Wood Johnson Anthology. San Francisco,
CA: Jossey-Bass; 2004:105–123.

3. Byrnes AB, McCormack FX, Diers T,
Jazieh AR. The resident scholar program:
a research training opportunity for inter-
nal medicine house staff. J Cancer Educ.
2007;22:47–49.

4. Wingard DL, Garman KA, Reznik
V. Facilitating faculty success: outcomes
and cost benefit of the UCSD National
Center of Leadership in Academic Medi-

cine. Acad Med. 2004;79(10 suppl):S9–
S11.

5. Reynolds CF III, Pilkonis PA, Kupfer
DJ, Dunn L, Pincus HA. Training future
generations of mental health researchers:
devising strategies for tough times. Acad
Psychiatry. 2007;31:152–159.

6. Bussey-Jones J, Bernstein L, Higgins
S, et al. Repaving the road to academic
success: the IMeRGE approach to peer
mentoring. Acad Med. 2006;81:674–
679.

7. Rust G, Taylor V, Herbert-Carter J,
Smith QT, Earles K, Kondwani K. The
Morehouse Faculty Development Pro-
gram: evolving methods and 10-year
outcomes. Fam Med. 2006;38:43–49.

8. Manson SM, Buchwald DS. En-
hancing American Indian and Alaska
Native health research: a multi-faceted
challenge. J Interprof Care. 2007;21(suppl
2):31–39.

9. Manson S, Goins R, Buchwald D.
The Native Investigator Development
Program: increasing the presence of
American Indian and Alaska Native sci-
entists in aging-related research. J Appl
Gerontol. 2006;25:105S–130S.

10. Bakken LL. An evaluation plan to
assess the process and outcomes of
a learner-centered training program for
clinical research. Med Teach. 2002;
24:162–168.

11. Daley S, Wingard DL, Reznik V.
Improving the retention of underrepre-
sented minority faculty in academic
medicine. J Nat Med Assoc. 2006;98:
1435–1440.

12. Seidman A. Retention revisited:
RET = E ID + (E + I +C)Iv. Coll Univ.
1996;71:18–20.

13. Bean J, Metzer B. A conceptual
model of nontraditional undergraduate
attrition. Rev Educ Res. 1985;55:485–
540.

14. Stage F, Rushkin P. A combined
model of student predisposition to college
and persistence. J Coll Stud Dev. 1993;34:
276–281.

15. Tinto V. Leaving College: Rethinking
the Causes and Cures of Student Attrition.
2nd ed. Chicago, IL: University of Chicago
Press; 1993.

16. Tinto V. Dropout from higher edu-
cation: a theoretical synthesis of recent
research. Rev Educ Res. 1975;45:89–
125.

17. Tinto V. Theories of college student
departure revisited. In: Smart J, ed. Higher
Education: Handbook of Theory and Re-
search. New York, NY: Agathon; 1986:
359–384.

18. Gloria A, Robinson Kurpius S.
Influences of self-beliefs, social support,
and comfort in the university environ-

ment on the academic nonpersistence
decisions of American Indian undergrad-
uates. Cultur Divers Ethnic Minor Psychol.
2001;7:88–102.

19. Morey A. Changing higher educa-
tion curricula for a global and multicul-
tural world. Higher Educ Eur. 2000;25:
25–39.

20. Endler NS, Magnusson D. Toward
an interactional psychology of personal-
ity. Psychol Bull. 1976;83:956–974.

21. Endler NS, Parker JD. Multidimen-
sional assessment of coping: a critical
evaluation. J Pers Soc Psychol. 1990;
58:844–854.

22. Gloria A, Robinson Kurpius S,
Hamilton K, Willson M. African American
students’ persistence at a predominantly
White university: influences of social
support, university comfort, and self-
beliefs. J Coll Stud Dev. 1999;40:
257–268.

23. Metzner B, Bean J. The estimation of
a conceptual model of nontraditional un-
dergraduate student attrition. Res High
Educ. 1987;27:15–38.

24. Brown L, Robinson Kurpius S. Psy-
chosocial factors influencing academic
persistence of American Indian college
students. J Coll Stud Dev. 1997;38:3–12.

25. Ginter E, Dwinell P. The importance
of perceived duration: loneliness and
its relationship to self-esteem and aca-
demic performance. J Coll Stud Dev.
1994;35:456–460.

26. Hemmings B, Jin P, Low R. Testing
a theoretical model: Australian high
school student persistence and attrition.
J Res Dev Educ. 1996;30:10–21.

27. Gloria A, Ho T. Environmental, so-
cial, and psychological experiences of
Asian undergraduates: examining issues
of academic persistence. J Couns Dev.
2003;81:93–105.

28. Berger J, Milem J. The role of
student involvement and perceptions of
integration in a causal model of student
persistence. Res High Educ. 1999;40:
641–664.

29. Dixon Rayle A, Robinson Kurpius S,
Arredondo P. Relationship of self-beliefs,
social support, and university comfort on
the academic success of freshman college
women. J Coll Stud Retention: Res Theory
Pract. 2006;83:325–343.

30. Nora A. The depiction of significant
others in Tinto’s ‘‘Rites of Passage’’: a -
reconceptualization of the influence of
family and community in the persistence
process. J Coll Stud Reten. 2002;31:
41–56.

31. Mallinckrodt B. Student retention,
social support and drop-out intention:
comparison of Black and White students.
J Coll Stud Dev.1988;29:60–64.

MENTORING FOR DIVERSITY IN HIV/AIDS TO STRENGTHEN RESEARCH CAPACITY

S24 | Mentoring for Diversity in HIV/AIDS | Peer Reviewed | Manson American Journal of Public Health | Supplement 1, 2009, Vol 99, No. S1



32. Liang B, Tracy AJ, Taylor CA, Wil-
liams LM. Mentoring college-age women:
a relational approach. Am J Community
Psychol. 2002;30:271–288.

33. Michie F, Glachan M, Bray D. An
evaluation of factors influencing the aca-
demic self-concept, self-esteem, and aca-
demic stress for direct and re-entry stu-
dents in higher education. Educ Psychol.
2001;21:455–472.

34. Gloria A, Robinson Kurpius S. The
validation of the Cultural Congruity Scale
and the University Environment Scale
with Chicano/a students. Hisp J Behav Sci.
1996;18:539–549.

35. Pryor J, Hurtado S, Saenz V, Korn J,
Santos J, Korn W. The American fresh-
man: national norms for fall 2006. Los
Angeles, CA: Higher Education Research
Institute, University of California, Los
Angeles; 2007. Available at: http://
www.gseis.ucla.edu/heri/norms06.php.
Accessed November 20, 2007.

36. Henly SJ, Struthers R, Dahlen BK,
Ide B, Patchell B, Holtzclaw BJ. Research
careers for American Indian/Alaska Na-
tive nurses: pathway to elimination of
health disparities. Am J Public Health.
2006;96:606–611.

37. Domino SE, Smith YR, Johnson TR.
Opportunities and challenges of interdis-
ciplinary research career development:
implementation of a women’s health re-
search training program. J Womens Health
(Larchmt). 2007;16:256–261.

38. Rivera JA, Levine RB, Wright SM.
Completing a scholarly project during
residency training. Perspectives of resi-
dents who have been successful. J Gen
Intern Med. 2005;20:366–369.

39. Hollow WB, Patterson DG, Olsen
PM, Baldwin LM. American Indians and
Alaska Natives: how do they find their
path to medical school? Acad Med.
2006;81(10 suppl):S65–S69.

40. Astin A. Student involvement:
a developmental theory for higher edu-
cation. J Coll Stud Personnel. 1984;25:
297–308.

41. Stevenson J, Buchanan D, Sharpe A.
Commentary: the pivotal role of the fac-
ulty in propelling student persistence and
progress toward degree completion. J Coll
Stud Reten. 2006;8:141–148.

42. Trotman CA, Haden NK, Hendric-
son W. Does the dental school work
environment promote successful aca-
demic careers? J Dent Educ. 2007;
71:713–725.

43. Williams BC, Weber V, Babbott SF,
et al. Faculty development for the 21st
century: lessons from the Society of Gen-
eral Internal Medicine–Hartford Collabo-
rative Centers for the Care of Older
Adults. J Am Geriatr Soc. 2007;55:
941–947.

44. Yager J, Waitzkin H, Parker T,
Duran B. Educating, training, and men-
toring minority faculty and other trainees
in mental health services research. Acad
Psychiatry. 2007;31:146–151.

45. Weinert CR, Billings J, Ryan R,
Ingbar DH. Academic and career devel-
opment of pulmonary and critical care
physician-scientists. Am J Respir Crit Care
Med. 2006;173:23–31.

46. Donowitz M, Germino G, Cominelli
F, Anderson JM. The attrition of young
physician-scientists: problems and poten-
tial solutions. Gastroenterology. 2007;
132:477–480.

47. Brownson RC, Samet JM, Thacker
SB. Commentary: what contributes to
a successful career in epidemiology in the
United States? Am J Epidemiol. 2002;
156:60–67.

48. Kelly AM, Cronin P, Dunnick NR.
Junior faculty satisfaction in a large aca-
demic radiology department. Acad Radiol.
2007;14:445–454.

49. Jeste DV, Halpain MC, Trinidad GI,
Reichstadt JL, Lebowitz BD. UCSD’s
short-term research training programs for
trainees at different levels of career de-
velopment. Acad Psychiatry. 2007;31:
160–167.

50. Levy BD, Katz JT, Wolf MA, Sillman
JS, Handin RI, Dzau VJ. An initiative in
mentoring to promote residents’ and fac-
ulty members’ careers. Acad Med.
2004;79:845–850.

51. Medina-Walpole A, Barker WH,
Katz PR. Strengthening the fellowship
training experience: findings from a na-
tional survey of fellowship trained geria-
tricians 1990–1998. J Am Geriatr Soc.
2004;52:607–610.

52. Mavis B, Katz M. Evaluation of
a program supporting scholarly produc-
tivity for new investigators. Acad Med.
2003;78:757–765.

53. Bakken L, Byars-Winston A, Wang
MF. Viewing clinical research career de-
velopment through the lens of social
cognitive career theory. Adv Health Sci
Educ Theory Pract. 2006;11:91–110.

54. Bean J, Eaton S. The psychology
underlying successful retention practices.
J Coll Stud Dev. 2002;3:73–89.

55. Dixon EL, Strehlow AJ, Davis CM,
et al. Generating science by training fu-
ture scholars in nursing research add-
ressing the needs of vulnerable popula-
tions. Annu Rev Nurs Res. 2007;25:
161–187.

56. Stead LG, Sadosty AT, Decker WW.
Academic career development for emer-
gency medicine residents: a road map.
Acad Emerg Med. 2005;12:412–416.

57. Gitlin SD, Yuan Z, Little RJ, Todd RF
III. Factors that influence successful

training and faculty career development
in hematology/oncology patient-oriented
clinical research. J Cancer Educ. 2005;
20:72–78.

58. Zhao H, Seibert SE, Hills GE. The
mediating role of self-efficacy in the de-
velopment of entrepreneurial intentions.
J Appl Psychol. 2005;90:1265–1272.

59. Harris DL, Krause KC, Parish DC,
Smith MU. Academic competencies for
medical faculty. Fam Med. 2007;39:
343–350.

60. O’Brodovich H, Beyene J, Tallett S,
MacGregor D, Rosenblum ND. Perfor-
mance of a career development and
compensation program at an academic
health science center. Pediatrics. 2007;
119:791–797.

61. Thomsen JL, Jarbøl D, Søndergaard
J. Excessive workload, uncertain career
opportunities and lack of funding are
important barriers to recruiting and
retaining primary care medical research-
ers: a qualitative interview study. Fam
Pract. 2006;23:545–549.

62. Ponte PR, Gross AH, Galante A,
Glazer G. Using an executive coach to
increase leadership effectiveness. J Nurs
Adm. 2006;36:319–324.

63. Butcher JN. Discontinuities, side
steps, and finding a proper place: an
autobiographical account. J Pers Assess.
2003;80:223–236.

64. Ramanan RA, Taylor WC, Davis RB,
Phillips RS. Mentoring matters. Mentoring
and career preparation in internal medi-
cine residency training. J Gen Intern Med.
2006;21:340–345.

65. Steiner JF, Curtis P, Lanphear BP, Vu
KO, Main DS. Assessing the role of in-
fluential mentors in the research devel-
opment of primary care fellows. Acad
Med. 2004;79:865–872.

66. Gill TM, McDermott MM, Ibrahim
SA, Petersen LA, Doebbeling BN. Getting
funded. Career development awards for
aspiring clinical investigators. J Gen Intern
Med. 2004;19(5 pt 1):472–478.

67. Trimble EL, Bell M, Wolf J, Alvarez
R. Grantsmanship and career develop-
ment for gynecologic cancer investigators.
Cancer. 2003;98(9 suppl):2075–2081.

68. Schor NF, Troen P, Kanter SL, Lev-
ine AS. The Scholarly Project Initiative:
introducing scholarship in medicine
through a longitudinal, mentored curric-
ulum program. Acad Med. 2005;80:
824–831.

69. Osborn LM, Dewitt T. The HRSA-
APA Faculty Development Scholars Pro-
gram: executive leadership track. Ambul
Pediatr. 2004;4(1 suppl):98–102.

MENTORING FOR DIVERSITY IN HIV/AIDS TO STRENGTHEN RESEARCH CAPACITY

Supplement 1, 2009, Vol 99, No. S1 | American Journal of Public Health Manson | Peer Reviewed | Mentoring for Diversity in HIV/AIDS | S25


