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The Situation
Service learning and community-based learning have been incorporated in courses across
the curriculum and multiple studies demonstrate that it benefits students beyond the classroom
(e.g. Batchelder and Root, 1994, Vogelgesang and Astin, 2000, Astin et al., 2000, Celio et al.,
2011, Matthews et al., 2015). “Qualitative findings suggest that service learning is effective in
part because it facilitates four types of outcomes: an increased sense of personal efficacy, an
increased awareness of the world, an increased awareness of one’s personal values, and
increased engagement in the classroom experience.” (Astin et al. 2000). This approach to
education allows students to develop skills that are not part of many lecture-style or even
laboratory class format, such as problem solving, scientific communication, group work and
reflection. Service learning requires students to move to the upper level Bloom’s taxonomy of
cognitive skills: analyzing, evaluating, and creating. (Bloom et al., 1956, Anderson and
Krathwohl, 2001). It also provides students an opportunity to interact with an aspect of the
discipline that is relevant to their lives and the people in their community. Geoscience has a
tremendous opportunity to incorporate service learning into the curriculum because so much of
our discipline involves finding solutions to societal problems such as coastal erosion due to
rising sea level and more intense storms to the expense and the quality of the water we drink (e.g.
Tedesco and Salazar, 2006, Balazs and Morello-Frosch, 2013). Students can contribute to data
collection, problem solving and understanding these issues with out advanced degrees making
them ideal for undergraduate projects. Reflecting on this activity, an integral part of service
learning has been documented as a powerful component of the experience (Astin et al. 2000).

Figure 1. Number of URM bachelor recipients in geoscience (NSF, 2015)

From this perspective it is surprising that the geosciences have not attracted a more
diverse student body and workforce. It hasn’t. In fact, at the end of the twentieth century the
“whiteness” of geoscience was a major concern and is a situation that still needs to be addressed.
At that time, underrepresented minorities (African-Americans, Hispanic-Americans, Pacific
Islanders, Native-Americans/Native-Alaskans (URMs)) were earning 15% of science and
engineering bachelor degrees, but in geoscience the percentage was a dismal 4.6% (Prendeville
and Elton, 2001). This realization led the NSF Directorate for Geosciences to convene a
workshop to develop strategies to increase the participation of underrepresented groups. The
response of the geoscience community has been remarkable. Students from these groups
accounted for approximately 18 percent of the bachelor degree recipients in 2011 and 2012 (NSF
data), averaging over 600 bachelor degree recipients in those years (Figure 1).
As part of the effort to diversify the geosciences, considerable research focused on why
students from underrepresented groups were not pursuing geoscience degrees (e.g. Whitney et
al., 2005, Huntoon and Lane, 2007, Levine et al., 2007, Hoisch and Bowie, 2010, Velasco and
Velasco, 2010, Stokes et al., 2015). Multiple reasons were identified and include that URM
students (and/or their parents)
• lack of exposure to geoscience and especially the employment opportunities,
• where not attracted by the out-of-doors emphasis that was a draw for many white
students,
• wanted to pursue a career with more prestige and name recognition, and
• didn’t think geoscience was relevant to their lives.
These are generalization and quite possibly different URM groups would rate the reasons
differently for lack of participation differently, which may require different interventions to
increase their representation.
Diversity in Service Learning
Many studies about service-learning have diversity in the title (e.g. Jones and Hill, 2001,
Holsapple, 2012, Mitchell et al., 2012, and Bocci, 2015) or have a reference to diversity of racial
relations in the text (Austin et al., 2000). However, these studies do not look at the ethnic
component of the learners, instead they focus on students’ integration into a community with
which they may not have had much previous contact and explore the positive and negative
benefits of such interaction.
Service Learning and URM Undergraduate Completion
In a national study, Swail et al., (2003) found that of the students who enrolled in fouryear institutions in the fall of 1995 with the goal of completing a bachelor's degree, only 46% of
African Americans and 47% of Hispanics had completed a bachelor's degree within six years,
while 67% of white and 72% of Asian students graduated during the same period of time. URM
students are more likely to come from lower-income families and even with the availability of
financial aid, students from low-income families are less likely than those from higher-income
families to earn a bachelor’s degree (Swail et al., 2003). Could service learning improve this
ourcome?
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There are few studies that look at ethnicity in service learning courses. The Lockerman
and Pelco (2013) study is one that does. Their research looked ex post facto at a cohort of 3,458
undergraduates at a four-year state institution in Virginia. Their “findings demonstrate that the
impact of service-learning on degree completion is substantial, even when traditional predictors
for graduation are also considered.” One of the factors contributing to higher graduation rates
was higher average GPA and number of credits for the service learning than the for non-service
learning students. In their study black students were proportionally more likely to take a service
learning course (Table 1) and thereby benefit from the higher graduation rates. This could be
especially important because of the lower graduation rates of URM students.

Table 1. Characteristics of students who took service learning courses (n = 832) and students
who did not take service learning courses (n = 2,626) (Lockerman and Pelco, 2013)
The 2011 National Academy Press report Expanding Underrepresented Minority
Participation: America's Science and Technology Talent at the Crossroads, rated as the number
one priority “Undergraduate Retention and Completion” in STEM fields. Can service-learning
in the geosciences be a component of this top priority, attracting URM students and be a positive
intervention towards their graduation? The answer should be yes because factors service-learning
has been shown quantitatively (Ting, 2003, Lockerman and Pelco, 2013) and qualitatively (Yeh,
2010) to promote retention in college.
Houlton (2010) suggested critical incidents (Flanagan, 1954) and self-efficacy (Bandura,
1986) were important components in attracting students to the geosciences. Both can clearly be
part of any service-learning course. Callahan et al., (2015) described the importance of social

capital theory, “the idea that membership in a group creates opportunities to acquire
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valuable information and resources from other group members,” as another key
component to diversifying the geosciences. Considering that the major attractor to
geoscience, for a student not planning to major, is an experience in an introductory course
(Holmes and OConnell, 2005), utilizing both or either of these approaches are likely to
contribute to geoscience diversity and can be incorporated into service learning courses.
Despite the lack of published data about diversity in service learning courses many
schools have this data. For example, at Wesleyan University, a selective liberal arts college in
New England, between 2006 and fall 2016, across the university, black students (U.S. citizen or
permanent resident) enrolled in service learning courses at a higher rate, relative to their overall
enrollment numbers, than any other group (Table 2). This was not true of the Earth &
Environmental Sciences (E&ES) department. There, Hispanic students enrolled in the service
learning courses at a higher rate. In such a small department with limited service learning course
offerings and a small number of diverse students (Figure 2), the enrollment differences may be
due to both the availability of courses and students. Only two service learning courses are
regularly taught in the department (Environmental Geochemistry
(https://www.youtube.com/watch?v=rCkH13bgcp4) and Geographic Information Systems).
Service-learning does not get a special course designation, so it isn’t known if that opportunity
was part of the motivation for taking the class. In fact, determining why some students,
especially URM students, take service learning classes would be an important research question.

Table 2. Wesleyan University (WU) enrollments in all service learning (SL) courses and Earth &
Environmental Sciences (E&ES) as percentage and number. (WU Institutional Research data.)
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Figure 2. Diversity of Wesleyan University Earth and Environmental (E&ES) majors who are
U.S. citizens or permanent residents from 2001 to 2015 by graduation year. From 2001-2005, no
URM student majored in E&ES. (WU Institutional Research data.)
This summary leaves us with many questions about the role of service learning in
increasing diversity and the diversity of students enrolling in service learning courses. Many of
the questions posed by Hansen and Fortner (2016) could be amended to address the diversity
aspect of service learning.
Some additional questions include:
During undergraduate education
1. Are URM student’s motivations for enrolling in service learning courses different than
majority students?
2. Are URM students more likely to enroll in geoscience service learning courses than their
white or Asian counterparts?
3. What types of service-learning activities are more likely to further URM student interest
in and completion of a geoscience major?
Austin et al., (2000) found that providing an opportunity to process the service experience is
an important component of the experience. This included class discussion about the experience
and faculty connecting the service activity to the learning material.
4. Does the subject and timing (when in a student’s education) of the service learning course
impact persistence of URM students?
The Lockerman and Pelco (2013) study showed that taking a service learning course in the
third, fifth and sixth year “of enrollment was a significant predictor of graduation for students in
this cohort who persisted until the third year.”
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5. What is the role of the instructor in facilitating the incorporation of URM students into a
service learning class?
Austin et al. (2000) identified the importance of faculty connecting the service activity and
the learning material, but does the importance vary by gender, socioeconomic background and
ethnicity?
6. How do institutions identify service learning courses?
At Wesleyan University courses may be searched for in a variety of ways, subject,
cluster, time of day, but not service learning. Therefore, if a student was specifically looking
for a service-learning experience, he or she would need an analogue way to identify such a
course.
7. Could a service-learning module in an introductory course contribute to attracting higher
numbers of URM geoscience majors?
After graduation
It is surprisingly difficult to find studies that track the impact of a service learning
experience post graduation. Korfmacher (1999) asked alumni who took an environmental
problem solving course at Brown University between 1980 and 1995 to reflect on their
experience. Thirty-eight of 209 alumni responded and no distinction was made for gender,
economic background or ethnicity. Although students identified many positive benefits, most
had not done not “service in the community before” and the highest rated response was that “I
would have learned more from this class if there had ben more time spent in the classroom
instead of doing service in the community.”
Matthews et al., (2015) provide the first empirical study of employment data collected on
44 pairs of comparable students, (undergraduate major, graduation date, gender, and academic
performance.) None of the students were science majors and ethnicity and economic status was
not considered. They found “significantly higher starting salaries and significantly shorter time
to receive a first raise for graduates with service-learning experience.” But no significant
difference in the length of time to be hired or receive a first promotion. Since job prospects are
important in many URM families, this component of taking a service learning course could be
important in attracting diverse student to the geosciences.
8. Are URM students who take a geoscience service learning course more likely to continue
in geoscience?
9. What aspects of service learning courses contribute to or detract from persistence?
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