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/Abstract \

Following decades of being underrepresented in veterinary science and medicine, women now comprise over 70% of

graduating veterinary students. Although the ethnic diversity of veterinary programs in the U.S. lags far behind that of
the general population, it is well ahead of other science disciplines. More importantly, the American Veterinary
Medical Association has identified ethnic diversity as an essential element of the health and sustainability of the
veterinary profession. Following their initiative, almost every veterinary program in the country now boasts a robust
diversity program to enhance the recruitment, retention, and career placement of ethnically diverse students. Given
the failure of most science disciplines to make significant strides toward diversification; veterinary science stands out

\asa model discipline for enhancing diversity in the sciences. /
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The number of African American, Alaskan Native, American
Indian, and Hispanic students who complete programs in the
sciences and seek employment in science careers is
unacceptably low, as are the retention rates of the small
number of underrepresented minority (URM) students who
actually matriculate into science graduate and professional
programs. Data indicate that while approximately 24,861
doctorates were awarded in the sciences by universities in the
U.S. in 2005, students enrolled as underrepresented
minorities earned only 1,034 or 4.2% of those degrees [1].
Such small numbers of URM students in these areas have a
variety of negative impacts on issues that range from the U.S.
economy and the conceptualization of graduate/professional
degrees to educational outcomes that URM students consider
as realistic options. It is widely acknowledged that diverse
mentors/role models are critical to successful recruitment and
retention programs [2]. If URM faculty members are a rarity in
the sciences, how are URM graduate and professional
students to find role models? Likewise, if underrepresented
minorities are a rarity among the ranks of science
professionals, how are recent URM graduates to find role
models in science careers [3]? In order to move traditionally
into  graduate/professional

underrepresented  students

programs and, ultimately, senior positions in science
disciplines, we must first have a pipeline of programs that
support URM student participation in undergraduate science
education [4-6]. This includes: 1) developing relationships with
prospective URM science students and their communities; 2)
recruitment of URM high school graduates into undergraduate
science programs; 3) recruitment of URM community college
students into four-year science programs; 4) supporting rich
undergraduate experiences that encourage real scientific
practice and discourse coupled with student engagement in a
community that respects, welcomes, and promotes diversity;

5) creating opportunities for students to be involved in the

growth of their educational communities through mentoring,
research, service and outreach; and 6) recruitment of those
students into science graduate/professional programs and/or
careers with a cohort of peers. Clearly, major changes must be
made in the way students are recruited, retained and
mentored throughout our educational system.

retention rates

Most universities report dismal

among URM students. So why do students leave the

academy? Research on individuals enrolled in science
programs consistently report that students who leave do not
feel connected to others, their peers or their instructors [7-
10]. They do not feel welcomed or engaged in their living
environments or their classrooms. Often, these students do
not feel confident in their ability to traverse the complex and
sometimes frustrating system of their home department or
institution [11,12].

To circumvent these issues, most veterinary
programs have developed robust diversity initiatives designed
to address such obstacles based on a platform of student and
faculty engagement. Indeed, it is clear that the entire
veterinary profession has made a concerted effort to create a
welcome and engaging atmosphere. It is no coincidence that
this effort has been largely driven from the top by the
American Veterinary Medical Association (AVMA) and the
Association of American Veterinary Medical Colleges (AAVMC)
[13]. In the last few decades, there has been a complete
overhaul of the veterinary discipline which is steeped in
tradition. While the most valuable and celebrated traditions
remain, gone are the days of sex-based bias. For a profession
once dominated by men, the fact that over 70% of graduating
veterinary students and over 80% of entering veterinary
students are women is a clear indication that the days of
sexual bias in that profession are waning [14-16]. Just as
telling is the fact that ethnic diversity has been on a sharp,

upward trajectory in a discipline considered to be largely
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conservative. While only about 4% of students earning
doctorates in the sciences in 2005 were URM, about 12% of
graduating veterinary students are URM [1,15,16].Since about
a third of the U.S. population is comprised of
underrepresented minorities, even the veterinary sciences
have a long way to go in the way of diversification. However,
the veterinary discipline has clearly outpaced other science
disciplines. In fact, since the initiation of the DiVersity Matters
Initiative by the AAVMC less than a decade ago, the
matriculation of URM students in U.S. veterinary programs has
improved by over 43% [13].

The authors here, along with colleagues in other
science disciplines, are starting to put the lessons learned in
veterinary sciences as they relate to diversity in all of the
sciences to good use. Borrowing from the best diversity
practices of veterinary programs, we have received funding
from the National Science Foundation to develop diversity
programs with broader impacts across the disciplines of
science, technology, engineering, and mathematics (STEM).
These include programs such as the Rocky Mountain
Sustainability and Science Network (RMSSN), the Global
Women Scholars Network (GWSN) and the Rocky Mountain
Scholars Program (RMSP). In keeping with best practices in the
discipline of veterinary science, the model of engagement we
have adapted for our NSF diversity programs is Tinto’s Model
of Student Retention [17,18]. We have used this model to: 1)
and institutionalize both new and

integrate, synergize,

ongoing STEM initiatives to support seamless student
recruitment, retention, and graduation from STEM programs;
2) support incoming students with a stable community that
respects, welcomes, and promotes diversity; 3) enrich the
laboratory learning experience to

actively  engage

undergraduate students and enhance their educational
experience; 4) encourage students to explore opportunities in

the sciences through research experiences outside the

classroom; 5) support undergraduate students as they prepare
to transition to graduate programs and/or careers in STEM
disciplines; 6) develop a cohort-based program that draws
upon expertise from other disciplines to build successful
student teams; and 7) develop a STEM model from which
other universities throughout the U.S. can learn to better
serve future generations of STEM students. For example,
many studies have highlighted that students who are involved
in research as part of their undergraduate education achieve
higher academic performance, have higher rates of retention,
are more competitive for entering graduate programs, and
are, ultimately, better prepared for obtaining careers in their
respective disciplines [5,7,19-21]. Tinto’s model of Student
Retention [17,18], as well as that of his colleagues’
demonstrates that engagement of students is the most critical
factor in retention programs for undergraduate students
[8,9,22]. These studies argue that if students do not feel
engaged within the context of their program, they will leave
the university prematurely before they earn their degrees.
Engagement is defined as student-focused activities that
actively link students both socially and into the classroom.
Student living and learning communities and peer study
groups are examples of social

engagement while co-

enrollment in a research seminar and involvement in

laboratory research are examples of academic engagement
[23].

Experiential learning, as a tool, can be employed to
improve STEM education by providing students with practical
problem solving skills [24,25]. With experiential learning, the
students’ direct exposure and response to real world
problems and reflection upon the outcomes of their actions
serve as a means for the development and evolution of
knowledge related to their interest

subjects of [21].

Experiential learning is particularly suitable for bridging

difficult subjects across multiple disciplines [26] as is
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increasingly required in the STEM disciplines. Tinto [18] has
more recently emphasized the importance of faculty/mentor
contact for students within a context of active student
engagement through tasks that require strategies such as
active and experiential learning. Thus our STEM programs
embed engagement within a multi-layer approach [18],
involving experiential and team centered learning, direct
mentoring, leadership development, career development,
academic engagement and social engagement.

Fewer than five years into each of our NSF programs,

we are already observing many of the same benefits
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