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Abstract
We combined tenets of learning communities and place-based learning to develop an innova-
tive first-year program for STEM students. Using a quasi-experimental design, we found that
participants in the place-based learning community had a stronger sense of belonging,
improved academic performance, and increased first-year persistence relative to a matched
reference group. We also showed that participation narrowed equity gaps in first-year out-
comes for students underrepresented in the sciences. A sense of place arises not just from a
location, but from interrelationships between people and the natural world, and these results
suggest organizing learning around place can promote inclusive student success.
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Introduction

American higher education is fraught with inequity. College completion rates in theUS continue to be
tied disproportionately to race and ethnicity, socioeconomic status, and family history in higher
education. There is a 20% gap in the rate of Black and Latinx students earning credentials compared
to White and Asian students (Shapiro et al., 2017), and these gaps are even larger in science,
technology, engineering, and math fields (hereafter, STEM; de Brey et al., 2019). Of the minoritized
studentswho earn a bachelor of science degree, the percentage that continue on to complete a graduate
degree is significantly lower than their majority counterparts (NCSES, 2015). Disproportional degree
attainment creates a less diverse professional STEM workforce and small numbers of minoritized
people in leadership positions, perpetuating the societal inequities that cause these issues (Gordon,
1986; Gándara, 1999). Closing these equity gaps is not only essential for improving science by
bringing in a wider range of voices and viewpoints, it is a moral imperative (Hale, 2004; National
Academy of Sciences, 2011; Riggs, 2018). While many institutions and national funders have
launched special programs to support and train small numbers of top-performing STEM students
from underrepresented groups (Hurtado, Cabrera, Lin, Arellano, & Espinosa, 2009), these activities
are not sufficient to reverse the momentum of disparity (Asai, 2016). Broader institutional reforms are
also urgently needed to disrupt the status quo and fundamentally alter how campuses welcome and
support all STEMstudents (Graham, Frederick, Byars-Winston,Hunter,&Handelsman, 2013;Mack,
Winter, & Soto, 2019; Olson & Riordan, 2012).

The first two years of college have been shown to be the most critical for recruiting and retaining
STEM students (Olson & Riordan, 2012), but American colleges struggle to retain students in their
first year (Clark, 2005; Burgette &Magun-Jackson, 2008). First-year student “learning communities”
have emerged as a practice to improve student outcomes and narrow equity gaps between groups of
students (Kuh, 2008; Otto, Evins, Boyer-Pennington, & Brinthaupt, 2015). Learning communities
include “a variety of curricular approaches that intentionally link or cluster two or more courses, often
around an interdisciplinary theme or problem, and enroll a common cohort of students” (Smith,
MacGregor, Matthews, & Gabelnick, 2009, p. 20). Learning communities have the potential to
improve student outcomes through several mechanisms (Weiss, Visher, Weissman, & Wathington,
2015). Strong peer-to-peer relationships are built when students are co-enrolled into two or more
courses (Smith et al., 2009). If the course content is linked, students better understand connections and
relationships among disciplines (Klein, 2005).When the community is designed to connect social and
student support programs to the curriculum, relationships between faculty and students are strength-
ened and participants experience a greater level of engagement with campus life and academic identity
(Tinto, 2003). Such psychosocial factors have been shown to be important for first year STEM
students and linked to improved outcomes such as first year retention and graduation rates (Carrino&
Gerace, 2016; Gillespie & Petitubin, 2016; Solanki, McPartlan, Xu, & Sato, 2019).

It is hypothesized that campuses with largely residential and full-time student populations may
benefit most from the development of learning communities fostering a sense of belonging, because
these are cases in which students must connect to a new community away from their familial home
(Weiss et al., 2015). However, critics have noted that unless campuses can balance student integration
with maintaining connections to families and communities back home, learning communities may be
inappropriate for students of some cultures and/or for campuses with large commuter populations
(Cabrera, Nora, Terenzini, Pascarella, &Hagedorn, 1999; González, 2002; Guiffrida, 2006). By sense
of belonging, we mean “[the] perceived social support on campus, a feeling or sensation of
connectedness, and the experience of mattering or feeling cared about, accepted, respected, valued
by, and important to the campus community…” (Strayhorn, 2018, p. 4). Belonging is cultivated by
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connections, mutual respect of positionality, and recognition of the contribution of each person’s
unique history to the new student community (O'Keeffe, 2013). For students from minoritized
populations, it is imperative that institutions send an authentic message of welcoming and actively
avoid campus cultures that suggest a need for students to assimilate (Hurtado et al., 2008). Indeed, the
greatest barrier to a sense of belonging is a perceived need to “fit in” (Brown, 2017; Rendón, 1994).

Cultivating social and academic integration to a new campus homewhile honoring connections to
familial homes is especially challenging and important for campuses that attract students of color to
locales unlike that of their families (Garcia, 2019; Museus, 2014; Rendón, Garcia, & Person, 2004).
One approach posited to balance these simultaneous needs is “place-based education.” A term more
commonly referenced in the pre-collegiate and outdoor education pedagogical literature, place-based
education seeks to connect students to the region of study, provide cultural and/or geographic context
to lessons, and usually involves outdoor education methodologies (Gruenewald & Smith, 2014).
Though the concept has recently been formalized, forward-thinking educators have promoted its ideas
for over a century. In School and Society, John Dewey advocated learning in the local environment:

“Experience has its geographical aspect, its artistic and its literary, its scientific and its
historical sides. All studies arise from aspects of the one earth and the one life lived upon it”
(1915, p. 91, cited in Woodhouse & Knapp, 2000).

The approach seeks to draw lessons from a local lens to broader contexts and applications,
generalizing to and contrasting with other regions, human communities, and ecosystems (Knapp,
2005; Semken & Freeman, 2008; Smith, 2002). It is related to Orr’s call to rethink education to build
“ecoliteracy” so that students can understand the effects of knowledge on real people and their
communities (Orr, 2004). However, more than simply contextualizing disciplines in a geography, a
socially just placed-based education must give credence to the epistemological traditions that curate
individual understandings of and relations to the social world (i.e., the place; Seawright, 2014).
Moreover, to authentically engage students in place, the reality of systemically imposed oppression
and violence must be understood and incorporated into curricula and lessons aimed at envisioning
solutions to a place’s complex social and environmental challenges (Medina, 2013; Seawright, 2014).
Destination campuses can foster a burgeoning sense of place in students without compromising their
familial roots (Holton, 2015) by recognizing that “location itself is not enough to create a sense of
place. It emerges from involvement between people, and between people and place” (Pretty, Chipuer,
& Bramston, 2003, p. 274). In this way, place-based education provides a potential mechanism for
students in unfamiliar settings to not only gain more regional familiarity, but also to better recognize
unique aspects and parallels between communities near their campus and their familial homes (Kerby,
2015).

Over the last twenty years, much research has suggested that learning communities have a positive
effect on student outcomes for studentsmost at risk of not graduating (Brownell&Swaner, 2009;Otto
et al., 2015; Weiss et al., 2015; Zhao & Kuh, 2004), including improving their persistence in STEM
(Graham et al., 2013;Dagley, Georgiopoulos, Reece,&Young, 2016; Solanki et al., 2019). However,
precious little of this research involves well-controlled experimental trials. Themost rigorous analyses
indicate statistically significant, though often modest, improvements in the academic performance of
learning community participants (Sommo, Mayer, Rudd, & Cullinan, 2012; Weiss et al., 2015), with
substantial variation among campuses in the magnitude of these positive effects (Otto et al., 2015).
While several studies have suggested the benefits of learning communities (e.g., student engagement,
retention, and academic achievement (e.g., Goldberg & Finkelstein, 2002; Stassen, 2003; Wilmer,
2009), a common limitation among them is the lack of an appropriate reference group. Because
students often self-select into learning communities, they are unlikely representative of all non-
participants, making raw comparisons vulnerable to self-selection bias and clouding interpretation
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of effect. True randomized control trials have been used to avoid such problems (as described in
Sommo et al., 2012), but they are difficult to implement. Alternatively, a quasi-experimental design
that employs analytical methods such as propensity score matching (Austin, 2011a) can statistically
control for a set of measured background characteristics to create a reference set of students that better
matches the student population in learning community.

In this study, we report findings from an innovative place-based learning community for first-year
STEM students at a residential campus in Northern California. Our model is rooted in the broader
theory that college persistence arises from a complex interaction of psychosocial, academic, and
environmental factors, drawing on a combination of Tinto’s Student Integration Model (Tinto, 1975)
and its revisions (e.g., Davidson &Wilson, 2013) with Bean’s Student Attrition Model (Bean, 1980;
Bean&Metzner, 1985),merged into an integrated theory of persistence (Cabrera, Nora,&Castaneda,
1993; Kerby, 2015). The curricular structure was designed to improve motivation and academic
achievement of participants from minoritized groups by linking the people, science, culture, values,
and social justice issues of our local Indigenous community with the curriculum (Thoman, Brown,
Mason, Harmsen, & Smith, 2014; Estrada et al., 2016; McGee & Bentley, 2017). This approach is
aligned with national calls for integrating civic knowledge and engagement, as well as intercultural
knowledge and competence, with academic content (National Leadership Council, 2007; American
Chemical Society, 2010), a strategy demonstrated to improve motivation and academic achievement
of participants fromminoritized groups (Thoman et al., 2014; Estrada et al., 2016;McGee&Bentley,
2017).

This study examines the impact of participation in a place-based learning community on
student persistence, equity gaps, and three of their broadly recognized predictors: students’
sense of social belonging, academic skills and attitudes, and academic performance in gateway
courses. Below, we briefly describe the program’s setting, components, and student partici-
pants (more details are available in Johnson, Sprowles, Overeem, & Rich, 2017).

Setting, Program Components, and Participants

This study of the influence of a place-based learning community on student outcomes was
conducted at a mid-sized Master’s-granting state university located in northwestern California.
The campus is located in a rural setting with a predominantly non-Hispanic White population
(~75%, U.S. Census Bureau, 2010). It is home to nine Native American Tribes and resides on
Wiyot ancestral land. The majority of first-year students are full-time and residential, and most
students come from large urban centers elsewhere in California (San Francisco Bay Area and
Southern California), with only 6% of students from the local area. By 2014, nearly half of the
incoming first-year class was from an underrepresented group – defined here as students self-
reporting as being African American, Hispanic or Latinx, American Indian or Alaska Native,
Native Hawaiian or Pacific Islander, or two or more of these. In 2015, over 55% of the
campus’s first-time undergraduates were first-generation students, defined here as students
self-reporting to be in the first generation of their family to go to college, and this proportion
was even higher (70%) among underrepresented students.

We launched our first place-based learning community for STEM students in fall
2015. Called the Klamath Connection, it links practices shown to improve first-year
college student performance to a major feature of our geographic location: The Klamath
River. The Klamath River Basin extends from Southern Oregon to the mouth of the river
in northern California, an area encompassing over 15,750 miles2. It is inhabited by
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120,000 people, 13% of which are Native American. Multiple environmental and social
justice issues are associated with the region, such as conflicts over water rights and
natural resource conservation, and issues affecting a diverse group of communities that
include four Native American tribal nations: the Yurok, Hoopa, Karuk and Klamath
Tribes. The issues of the Klamath are complex, engaging, and conspicuously multidis-
ciplinary, providing a rich and nuanced context in which to explore interconnectedness
of disciplines. The program involves students, faculty – many who have experience and
expertise in the region – as well as staff and off-campus community partners including
professional scientists, local Native American tribal members, and environmental resto-
ration groups. Through integrated curriculum and activities, the program offers a sub-
stantively re-imagined first year experience for first-year STEM students (Johnson et al.,
2017; Sprowles et al., 2019). To our knowledge it is one of the only attempts in the U.S.
to make the learning community place-based by embedding an interdisciplinary focus on
the landscape, people, and cultures of the University’s location. The programmatic
structure of the Klamath Connection place-based learning community was designed to
include four best practices for supporting first-year college students: a summer immer-
sion, peer mentoring, a first-year seminar, and a cohort blocked scheduling of lower
division courses required for their chosen STEM major.

Summer Immersion

The summer immersion was a four day program comprised of activities designed to (1)
welcome first-year students to the exciting and diverse place and the academic commu-
nity of learners, (2) foster their scientific identity through the participation in hands-on,
inquiry based activities with other scientists (3) introduce the outdoors as a “classroom,”
(4) help students recognize that solving complex social and environmental problems
requires interconnectedness of disciplines and working with others, (5) foster an appre-
ciation for peer learning, and (6) introduce the campus community, offices and faculty,
staff and students from academic and student affairs, that are here to support each student
on their journey toward degree. To achieve these goals, the students arrived to campus
four days before the standard freshman orientation. They were clustered by major so they
could explore thematic content related to their academic year coursework with Klamath
Connection peer mentors, staff and faculty as well as Native American tribal scientists,
natural resource policy professionals, and cultural experts. Though the activities varied
slightly over the three cohorts, all included a film about social and environmental
challenges for the Klamath River and its communities, a shorter field trip to natural
areas near campus, and a visit to the reservation of the Yurok Tribe. Students also
participated in two academic components designed to familiarize the students to aca-
demic skills required for a STEM student and demonstrate the role of STEM in
addressing scientific and environmental justice issues of the Native American tribes.
The students were asked to review the data presented in a technical report produced by
the Yurok Fisheries Department on the 2002 Fish Kill and answer questions describing
the conclusions of the scientists. They also performed a water quality experiment that
involved collecting water in the Klamath and returning to campus to test if nitrogen is a
limiting factor in the growth of Microcystis aeruginosa, a cyanobacteria that causes toxic
algal blooms in the watershed.
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Peer Mentoring

The learning community partnered with the campus’s peer mentoring program called Retention
through AcademicMentoring Program (RAMP), which utilizes 1:1 peer mentoring to guide first-
year students in their development of positive academic habits and study skills, introduce them to
campus culture, inform them about university policies and procedures, direct them to campus and
community resources and services, and provide support through their transition to becoming
college freshmen. The RAMP peer mentors were assigned a mentee caseload comprised of
students in a single section of the First Year Experience course, augmented with additional
students not in a learning community to bring each mentor caseload up to ~25 students.

First Year Experience Course

Each student in the learning community was also enrolled in a 1-unit First Year Experience
course (FYE) arranged by major. The FYE courses were led by faculty from the academic
departments of the program. They worked together to develop a syllabus that combined a
welcome to the major department and academic discipline, information on how to succeed as a
STEM student, and an introduction to the various services on campus available to support
personal and academic needs. Individual instructors agreed to a common set of learning
objectives, but had considerable freedom to develop their own version for students in their
major. The size of FYE section was at most 20 students.

Cohorted Students in Block Scheduled First-Year Courses

Klamath Connection students were assigned specific sections of required major and general
education (GE) courses that fulfilled both first-year major and university degree requirements.
For fall semester, these included General Botany lecture and lab (major required and lower
division life science GE), Communications (oral communication GE), Critical Thinking in Social
and Environmental Sustainability (critical thinking GE), the first-year seminar, and a math course
of the appropriate level. For the spring semester the courses varied by major, but all included
English of the appropriate level (written communication GE), Native American Studies (social
science GE), the next appropriate math course, and a lower division major requirement. Some
classes were “exclusive,” meaning only students in the learning community were enrolled in the
class (e.g., critical thinking general education course), whereas other courses mixed learning
community students with other students (e.g., General Botany). The students’ fall semester was
completely block enrolled (14–17 units) but only partially block enrolled in the spring term,
enabling the opportunity to select the rest of their spring courses in consultation with their
academic advisors.

The curriculum of the block courses was modified in slight but important ways. All
instructors of block-enrolled courses were asked to aim at least some content of their course
toward topics relevant to the Klamath River or Basin. This was facilitated by linking the
summer immersion Klamath River water quality experiment into the major required classes. In
the Fall semester, data from the experiment were analyzed in the students’ math courses, the
logic of the research design was discussed in the critical thinking course, and the biology of the
algae was discussed in General Botany. In the Spring semester, components of this topic were
raised again in Chemistry, Wildlife, and Native American Studies courses by articulating them
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with an absorption spectroscopy laboratory, wildlife conservation and social and environmen-
tal justice, respectively.

Participants

The first three cohorts of the learning community were 63, 116, and 118 students respectively,
admitted in fall 2015, 2016, and 2017. The first cohort was composed of students enrolled in
one the campus’s four largest STEM majors: Biology, Environmental Science, Wildlife, or
Zoology. Students majoring in Botany, Environmental Resource Engineering, or Fisheries
were added to the subsequent cohorts. First-year students admitted to one of the included
majors were invited to “opt in” via paper and electronic invitations followed by more
personalized calls and emails from staff and faculty. The invitations emphasized the opportu-
nity to connect to peers and faculty, with local hands-on learning, guaranteed course enroll-
ment, and academic support. Participants planning to reside on campus were given the option
to live in Klamath Connection themed housing; we had capacity for 65% of them do so, and
overall, more than 95% lived on campus in their first year. To simplify block-scheduling of the
first cohort, only students ready for college-level math were included in the program; thereafter
all students admitted to their majors were invited to participate regardless of math prepared-
ness. This opt-in approach and college-ready requirement for the first cohort necessitated
choosing an appropriate reference groups of students to minimize self-selection bias in
outcomes (described in the Data Analysis section, below).

Methods

Our work tests the hypothesis that participation in a place-based learning community elevated
students’ sense of social belonging, academic skills and attitudes, and academic performance
in gateway courses, leading to improved student persistence and narrowed equity gaps. We use
a quasi-experimental design to compare the first-year outcomes of three cohorts of learning
community students relative to a reference group of students.

We used propensity score matching to identify the reference group. Students were
matched with the MatchIt package in R (Ho, Imai, King, Stuart, & Whitworth, 2018; R
Core Team, 2018), using two continuous variables (high school GPA and number of AP
units completed) and 4 binary variables (whether or not a student self-reported as female,
from an underrepresented group, first-generation, and whether the student was designated
by university admissions as being “college ready” in math, meaning their first math
course would be college algebra or higher). We aimed to achieve a 2:1 match (2
reference for each learning community participant) and set the caliper width to 0.2
(Austin, 2011b). Limits in availability of matching students yielded an eventual match
of 1.88:1; see Results for details and demonstration of baseline equivalence. Attrition –
the loss of students in a sample during the course of a study – can also introduce bias
because even though the learning community and reference group may have similar
characteristics after matching, differences in attrition may cause members of the learning
community and comparison groups to diverge over time, inhibiting rigorous statistical
comparisons. In this study, analyses were restricted to first-year outcomes as the attrition
from the fall to spring semester was small and not strongly different between the learning
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community and the reference group (7% overall, 5% difference), falling within a “low
expected bias” (What Works Clearinghouse, 2017).

Analyses involved multiple response variables, described in detail below, that are associ-
ated with an integrated model of student persistence (Cabrera et al., 1993; Kerby, 2015). For
all analyses we used four binary variables as predictor variables: learning community vs.
reference, and yes/no status for underrepresented group, first-generation, and low-income. A
student could belong to more than one student group. Cohort year (2015, 2016, 2017) was
included as an additional covariate in initial models but since it was not significant it was
removed from subsequent analyses. We tested global models with all possible interactions, and
when they were absent emphasized additive models and models with only the URG ×
Learning Community interaction, as closing race-ethnicity equity gaps was a primary empha-
sis of our work. Low-income status was defined by whether or not a student received a federal
Pell grant. Though most students in the learning community (69%) were grouped in the same
residence hall (living learning community), preliminary analyses indicated these students’
outcomes did not differ substantively from those in the learning community but living
elsewhere, so this variable was not included in subsequent analyses.

We used the Skyfactor©-Mapworks survey instrument to assess the impact of our program
on the sense of belonging and academic skills and behaviors of students. The platform
summarizes students’ responses to dozens of questions on a Likert scale (1–7) into factors
that the literature suggests are associated with student retention and success, including 10
factors of students’ self-reported sense of belonging and community, and 10 factors associated
with academic skills and behaviors (Woosley & Jones, 2011). All first-year students at the
institution were asked to take the survey in the middle of their first fall semester and again mid-
spring. Response rates are generally high (~60% fall; ~30% spring). Scores on factors were
normally distributed, scaled such that large values reflect more favorable responses (e.g., a
high homesickness score means a student is not feeling very distressed by homesickness), and
we used twoMANOVAs (one for the 10 factors of sense of belonging and community, one for
the 10 factors of academic skills and behaviors) with factor score as the response variable and
the predictor variables as described above.

To assess the program’s affect on academic achievement, we used ANOVA on first-year
grade-point-average (GPA) and units completed at the institution in the first year. In addition,
we examined the final grades earned in five key foundation science courses known to have
comparatively low success rates, large equity gaps, and large sample sizes: Introductory
Botany, Introductory Chemistry, College Algebra, Pre-calculus, (a student’s math prepared-
ness at admission governs which math course is taken), and Introductory Zoology. A student
grade of A, B, C, or Credit was categorized as a “success,” while a D, F, or unauthorized
withdrawal was considered a “non-success.” Students receiving an incomplete or withdrawing
early were removed from this analysis. For descriptive purposes (see Results) we also report
the proportion of students earning each grade.

To examine first-year persistence, we quantified which students were still enrolled at the
institution in the fall semester of their second year (“institutional persistence”), and which of
these retained students were still in a declared STEM major (“STEM persistence”). Both
values are reported as the percentage of students persisting. We used seven general linear
models with logit link to examine course success (5 courses) and both institutional and STEM
persistence using the same predictor variables as above. All data were obtained from the
institution’s Office of Institutional Effectiveness, all analyses were conducted in R (R Core
Team, 2018) with α = 0.05. The effect sizes are reported as Hedges’ g (for continuous
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variables) or odds ratios (for binary responses; WWC, 2017). We interpret small effects as
Hedges’ g value of 0.2–0.49 and odds ratios of 1.5–3.49, and large effects as Hedges’ g values
>0.8 and odds ratios >6.7, with medium effect sizes in between these values (Chen, Cohen, &
Chen, 2010). All data collection, management, and analysis was completed under approval of
the campus’s Institutional Review Board (IRB #15–238).

Results

A total of 297 students participated in the learning community in 2015–16, 2016–17,
and 2017–18. Since 27 students declined to self-report one or more demographic
variable, they were removed from further analysis, yielding data for 270 students
included in analyses, which corresponded to 18.1% of incoming first-time STEM
students over these three years (1489, from which 96 were removed due to missing
variables). While some programs aimed at closing equity gaps focus explicitly on
underrepresented students, the place-based learning, the demographics of participants
in our opt-in program differed modestly from the full pool of first-year STEM
students, mainly in the proportion of students that were college ready in math. After
propensity score matching, the matched reference group provided a statistically equiv-
alent baseline to the participants, with all Hedges’ g and Cox indices below thresholds
for small effect sizes (Table 1; WWC, 2017).

Surveys indicated that participating in the learning community prompted small
increases in six of the ten factors of belonging and community (MANOVA F10,

353 = 3.98, P < 0.01; Fig. 1a, see Appendix Table 3 for full descriptive statistics).
Stronger peer connections were self-reported by students in the learning community,
and this was present for all students (Hedges’ g = 0.45), underrepresented students
(g = 0.35), first-generation students (g = 0.55), and low-income students (g = 0.48).
Likewise, learning community students in each of those groupings also reported
higher satisfaction with the institution (g = 0.23–0.28) and better social aspects of
on-campus living (g = 0.34–0.50). Improved on-campus living environment and better

Table 1 Student demographics of students in the Klamath Connection learning community, a comparative
reference group, and all first-year STEM students

Variable Learning
Community
(n = 270)

Reference
Group
(n = 508)

All STEM
(n = 1393)

Reference vs. Learning Community
Hedges’ g or Cox Indexa

High School GPA 3.49 ± 0.41 3.51 ± 0.45 3.30 ± 0.46 0.047
AP Units 10.97 ± 13.56 11.53 ± 12.71 7.26 ± 11.40 0.047
% Female 61.9% 61.6% 55.9% 0.006
% First-generation 44.1% 45.7% 52.9% 0.039
% URG 38.9% 39.6% 48.0% 0.043
% College-ready math 85.9% 85.0% 65.5% 0.017

a Students are from academic years 2015–16, 2016–17, and 2017–18, and the reference group was identified by
propensity score matching (see Methods), Hedges’ g (for High School GPA and AP units) and Cox index values
(other variables) are provided, demonstrating baseline equivalence between the learning community and
reference group of students
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roommate relationships were reported by all students (g = 0.23 and 0.26), underrepre-
sented students, (g = 0.24 and 0.40), and first-generation students (g = 0.27 and 0.26),
but not by low-income students. A small effect of higher reported social integration
was reported for all students overall (g = 0.22), but not for any of the student groups
specifically. Of all ten belonging and community factors, the lowest scores were
reported for homesickness, regardless of student group, and there was no strong effect
of learning community participation on this factor (Fig. 1a). Survey response rates
were 69% and 43% for the learning community and reference group, respectively.

The survey responses suggest the learning community did not substantively affect student
perceptions of their academic skills and attitudes (MANOVA F10, 420 = 1.07, P = 0.38; Fig. 1b,
see Appendix Table 3 for full descriptive statistics). Out of 40 possible effect sizes (4 student
groups, and 10 factors), only three were above the 0.2 Hedges’ g threshold for a small effect.
Underrepresented students and first-generation students in the learning community self-
reported lower time management skills than did their counterparts in the reference group
(g = 0.28 and 0.24, respectively), while low-income students and all students overall did not
show this trend. Low-income students in the learning community also self-reported worse test
anxiety (g = 0.22), a pattern that was not present for other student groups.

To examine academic achievement, we analyzed effects of the learning community on units
completed at the institution in the first year, first year GPA, and course outcomes in key STEM
courses for all students and disaggregated by underrepresented, first-generation, and low-
income students (see Appendix Tables 4 and 5 for full descriptive statistics). There was a
significant positive effect of learning community participation on units earned (F1, 766 = 19.17,
P < 0.01). Students in the learning community completed 2.8–3.7 more units toward their
degree in their first year than did students the reference group, corresponding to small effect
sizes for all student groups (Table 2). The gap in average units earned between underrepre-
sented students and their non-underrepresented counterparts shrank from −2.20 units in the
reference group to less than one unit (−0.71) in the learning community, though this interaction
was not statistically significant in an ANOVA. There were also small positive effect sizes of
the learning community on first year GPAs, ranging from +0.09 to +0.27 grade points
depending on student group (Table 2), though these effects were not statistically significant
in an ANOVA (F1, 766 = 1.04, P = 0.31). The gap in GPA between underrepresented students
and their non-underrepresented counterparts shrank from −0.33 grade points in the reference
group to −0.12 in the learning community, though this did not correspond to significant
interaction in an ANOVA.

Participation in the learning community led to higher passing rates in all of the five
foundational STEM courses examined (Fig. 2). Effect sizes were small to medium for all
student groups in Botany, Chemistry, Algebra, and Pre-calculus, and small for all but first
generation and low-income students in Zoology, corresponding to increases in percent
success ranging from +2.2% for Pre-calculus to +21.1% for College Algebra (Appendix
Table 5). In addition, the gap in course pass rate between underrepresented students and
their non-underrepresented counterparts shrank in all five courses, none were more pro-
nounced than −6%, and in three courses (Zoology, Chemistry, Pre-calculus) the equity gap
reversed (i.e., underrepresented students had higher success rates than non-
underrepresented students; Fig. 2). Equity gaps in the percentage of students earning As
and Bs were narrow, while gaps the percentage earning As did persist, though they were
slightly reduced in PBLC participants (Appendix Table 5). The glm analysis revealed
statistically significant main effects of learning community participation in botany (z =
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Fig. 1 Students’ self-assessment of (a) sense of belonging and (b) academic skills and attitudes by students in the
Klamath Connection learning community (n = 185) and in a reference set of students identified by propensity
score matching (see Methods, n = 219). Scores are means of 20 factors pulled from the Mapworks (Skyfactor®)
survey tool. Effect sizes were calculated as Hedges’ g and shown if ≥0.2
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2.90, P < 0.01) and college algebra (z = 2.46, P = 0.01), and a significant URG × Learning
Community interaction for chemistry (z = 2.10, P = 0.04).

The learning community also raised rates and closed gaps in persistence. The general linear
models showed a significant effect of learning community participation in first year institu-
tional persistence (retained at the institution regardless of whether a student changed majors;
z = 2.22, P = 0.03). Institutional persistence was 7.6 to 10.8 percentage points higher for
students in the learning community, depending on student group, corresponding to a small
effect size for underrepresented students specifically (Fig. 3). There was almost no gap in
persistence between underrepresented groups and their non-underrepresented counterparts in
the learning community (−0.9%) whereas it was −4.1% in the reference group. Persistence in a

Table 2 Comparison of units completed and grade point average (GPA) after the first year for students in the
Klamath Connection learning community and in a reference set of students

Learning Community Reference

Metric and student group Mean ± S.D. n Mean ± S.D. n Hedges’ g

Units completeda

All students 26.78 ± 7.82 270 23.99 ± 8.42 08 0.34
Underrepresented groups 26.34 ± 8.05 105 22.66 ± 8.64 01 0.44
First-generation 26.66 ± 8.09 119 23.19 ± 8.62 32 0.27
Low-income 26.97 ± 8.52 98 23.35 ± 8.38 21 0.63
First-year GPA
All students 2.76 ± 0.92 270 2.67 ± 1.02 08 0.09
Underrepresented groups 2.69 ± 0.92 105 2.47 ± 1.04 01 0.21
First-generation 2.81 ± 0.94 119 2.54 ± 1.03 32 0.27
Low-income 2.74 ± 0.98 98 2.54 ± 1.02 21 0.19

Effect sizes are reported as Hedges’ g, with bolded values correspond to small (≥0.2) or medium (≥0.5) effect
a Semester units completed at the institution in the first year; does not include AP units

Fig. 2 Grade outcomes for first-year STEM students in gateway foundational STEM courses, comparing
students in the Klamath Connection place-based learning community, pooled over three academic years 2015–
16 to 2017–18 (n = 270), to a reference set of first-time first-year STEM students identified by propensity score
matching (see Methods, n = 494). Data are disaggregated by those self-reporting as belonging to an underrep-
resented groups (URG). The zero line distinguishes the % of students that succeeded in the course (depicted as
positive values with the portion earning an A, B, C or Credit distinguished by shade) from those not succeeding
(negative values, with the portion earning D, F or no credit distinguished by shading). Students withdrawing early
from a class or receiving an incomplete were removed from analysis, but their inclusion had only modest effects
on the values reported here, and these did not differ strongly between the learning community and the reference
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STEM major at the institution (STEM retention) was 8.3 to 16.7 percentage points higher for
students in the learning community, depending on student group, corresponding to small effect
sizes for all students, underrepresented students, and low-income students specifically, though
there was no significant main effect of learning community in the glm of STEM persistence

Fig. 3 First-year persistence of first-time first-year STEM students at the institution, comparing students in the
Klamath Connection place-based learning community, pooled over three academic years 2015–16 to 2017–18
(n = 270), to a reference set of first-time first-year STEM students identified by propensity score matching (see
Methods, n = 508). Data are reported for all students, as well as those self-reporting as belonging to an
underrepresented group, first-generation (first their family to attend college), and low-income. Effect size
reported as odds ratios, and sample sizes are shown at the base of the bars
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(z = 1.21, P = 0.23; see Appendix Table 4 for full descriptive statistics). The gap in STEM
persistence between underrepresented students and their non-underrepresented counterparts
shrank from −9.1% in the reference group to less than 1 % (−0.7%) in the learning community
(Fig. 4).

Discussion

This work provides the first evaluation of a place-based learning community designed to
improve the academic outcomes of first-year STEM students. Using a quasi-experimental
design, we found supportive evidence that linking the tenets of cohort-based learning com-
munities and place-based education (Gruenewald & Smith, 2014; Semken & Freeman, 2008)
can raise student outcomes and narrow equity gaps between underrepresented and non-
underrepresented students in STEM. Overall, participants in the Klamath Connection had
stronger sense of belonging (Fig. 1a), improved academic performance (Table 2, Fig. 2), and
increased first-year persistence (Figs. 3 and 4) relative to a matched reference group. Equity
gaps were narrowed in first year GPA, pass rates in several gateway STEM courses, and in first
year persistence at the institution and in a STEM major specifically.

Our results suggest a place-based approach could be valuable for other institutions that
attract large numbers of students of color to locations unlike that of their familial homes. By
highlighting the contributions of Indigenous ways of knowing and emphasizing that a broad
range of voices is needed to help solve complex social and environmental challenges, a
place-based learning community can reinforce the well-documented social benefits of peer

Fig. 4 First-year retention of first-time first-year STEM students at the institution and remaining in a STEM
major, comparing students in the Klamath Connection place-based learning community, pooled over three
academic years 2015–16 to 2017–18 (n = 270), to a reference set of first-time first-year STEM students identified
by propensity score matching (see Methods, n = 508). Data are disaggregated by whether or not students self-
reported as belonging to an underrepresented groups (URG). Effect sizes reported as odds ratios
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groups with a curriculum that explicitly values the role of individuality to the collective
strength of an academic community. Underrepresented students participating in the learning
community in this study, most of whom were not from nearby the institution, self-reported
stronger sense of belonging and peer connections than non-participating underrepresented
students (Fig. 1a), with no statistically identifiable gaps with their non-underrepresented
counterparts. These results suggest that by highlighting the Native American communities
of our region, Indigenous ways of knowing, and emphasizing that a broad range of voices is
needed to help solve complex social and environmental challenges, a place-based learning
community can reinforce the well-documented social benefits of peer groups with a
curriculum that explicitly values the role of individuality to the collective strength of an
academic community.

Watt and Badger’s (2009) belonging theory postulates that homesickness arises from one’s
need to belong. They used this theory to study the effects of social belonging on homesickness,
suggesting that because individuals tend to protect old social bonds in response to the need to
belong, homesickness is actuated by the need to belong and generated in part from distress at
the dissolution of former social bonds (Burt, 1993; Sun, Hagedorn, & Zhang, 2016). This work
suggests that people whose belonging needs are not met in the new environment may
surrender to feelings of distress (Brewin, Furnham, & Howes, 1989; Johnson et al., 2007;
Strayhorn, 2008; Scharp, Paxman, & Thomas, 2016). Coupling this theoretical lens with the
empirical evidence reported here for the positive impact of social connection for learning
community participants, we expected that students’ self-reported homesickness would have
been eased for participants. We did not find strong evidence for this, however. Scores for
navigating homesickness were only marginally higher for learning community participants
than non-participants (Fig. 1a), and the gap between underrepresented and non-
underrepresented students was similar for participant and non-participants. Previous research
has distinguished “homesickness distress”– corresponding to feelings of regret for leaving and
isolation – and “homesickness separation”– corresponding to missing friends and family from
back home and thinking about them often (Paul & Brier, 2001; Thurber & Walton, 2012). Our
results showed that students self-reported significantly lower feeling of homesickness distress
than separation, though these measures did not differ substantively between participants and
non-participants. Additional work is needed to better understand how the academic welcoming
and sense of belonging fostered by a learning community can help students cope with
homesickness.

It is vital to recognize that a sense of place arises not just from a location, but from
interrelationships between people and place (Kerby, 2015; Kimmerer, 2013; Pretty et al.,
2003). Moreover, a socially just placed-based education must respect the epistemological
traditions of a place and its Indigenous community (Seawright, 2014). For the learning
community in this study, which focused on life sciences, these recognitions prompted curric-
ular changes to give better credence to other ways of knowing alongside Western scientific
epistemologies, especially Traditional Ecological Knowledge in introductory courses
(McKinley & Gan, 2014), a process that is ongoing at the institution (Sprowles et al., 2019),
with newly launching place-based learning communities also including a first-year Native
American studies course in the blocked schedule and linked content with STEM courses. The
damaging colonial history of STEM and higher education (Aikenhead & Elliott, 2010), the
improvement of science by broadening voices and perspectives (Page, 2008; Gibbs, 2014),
and the relevance of issues faced by local Indigenous communities to the experiences of other
minoritized students and their families (Alkholy, Gendron, McKenna, Dahms, & Ferreira,
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2017) all converge to demand that faculty work to honor different ways of knowing and
integrate Indigenous epistemologies into first-year curricula. While we cannot yet claim much
experience or elegance in integrating these concepts, we assert that any place-based education
must strive for that goal.

Though the results reported here provide support for place-based learning communities as
an important mechanism for STEM reform and improved academic outcomes, Klamath
Connection participants did not self-report significant gains in academic skills and behaviors
over those reported by individuals in the matched reference group. (Fig. 1b). Furthermore,
equity gaps persisted in the percentage of As earned by underrepresented students when
compared to their top-performing non-URM counterparts (Appendix Table 5). We predicted
that by integrating the scientific, environmental and civic concerns of the Native American
tribes of the Klamath Basin into the STEM curriculum of Klamath Connection we would see
gains in academic excellence of first year STEM students from minoritized backgrounds. We
are analyzing Klamath Connection participant coursework and survey data to better understand
the effectiveness of the programming on cultivating awareness and understanding of social and
environmental justice issues experienced by Native people, gains in intercultural knowledge,
and the importance of cross-cultural communication skills for STEM professionals (Sprowles
et al., in prep).

There are several possible explanations for no measurable improvement of academic
behaviors. The social benefits and sense of belonging may have been sufficient to prompt
the observed improvements in academic performance and retention, as described by Hurtado
and Carter (1997) and Hausmann, Schofield, and Woods (2007). Alternatively, no impact on
academic behaviors may have been an artefact of our study design. The Mapworks© survey
instrument was administered in weeks 4–7 of the first semester. This instrument may have
been unable to accurately assess students’ academic skills either because it relies on student
self-assessment, which may be insensitive to short-term improvement (Bowman, 2010), or
because of insufficient time elapsed for the programming to have yielded perceived improve-
ment (Duckworth & Yeager, 2015). Furthermore, the attention to time management, study
practices, and pre- and post-exam reflections in the First-Year Experience course and work
with peer mentors may have accelerated the students’ recognition of the demands of
university-level study, or possibly elevated anxiety, which impacted their self-assessment of
academic behaviors. In contrast, the responses of students in the reference group, most of
whom had not yet engaged much with classroom attention to time budgets and study habits by
the time of the survey, may reflect a level of naiveté in the early fall semester (Kruger &
Dunning, 1999). A possible selection bias, whereby participants with academic anxiety were
attracted to the program by its academic supports, may also be operating. Continued moni-
toring of these three opt-in cohorts and newer cohorts that are “opt-out, should enable us to
evaluate these and distinguish among these non-mutually exclusive possible explanations.
Future work should also examine possible benefits of place-based learning communities on
integrated and field-based learning.

Another important caveat of the results reported here is that the effect sizes were in some cases
smaller for low-income students. For example, participation in the learning community increased
first-year persistence by 10.8% and 7.9% for underrepresented and first-generation students,
respectively, but it only increased by 3.5% for low-income students (Fig. 3). This likely reflects
the reality that while the place-based learning community substantively improved the sense of
belonging and provided curricular relevance to low-income students, it was unable to address
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extra-curricular financial challenges (e.g. tuition, housing, food, healthcare) faced by low-income
students.

In summary, the place-based learning community examined here demonstrably improved
students’ sense of belonging, academic performance, and first-year persistence, and it narrowed
equity gaps in multiple measures. While the design of the Klamath Connection was necessarily
tailored to this institution, the deliberate attention to linking a sense of place to an interdisciplinary
curriculum that transforms the first year experience may have general application to many other
institutions, perhaps especially those that attract students to places unlike that of that their familial
homes.
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Appendix

Table 4 Academic achievement metrics obtained from students’ academic records

Response mean SD SE n mean SD SE n mean SD SE n mean SD SE n mean SD SE n
LC: Units completed in first year 26.778 7.823 0.476 270 26.343 8.053 0.786 105 27.055 7.685 0.598 165 26.664 8.088 0.741 119 26.969 8.522 0.861 98
PSM: Units completed in first year 23.986 8.424 0.374 508 22.657 8.643 0.610 201 24.857 8.176 0.467 307 23.190 8.616 0.566 232 23.353 8.382 0.564 221
LC: First year GPA 2.762 0.924 0.056 270 2.687 0.915 0.089 105 2.810 0.930 0.072 165 2.814 0.943 0.086 119 2.737 0.984 0.099 98
PSM: First year GPA 2.671 1.024 0.045 508 2.474 1.039 0.073 201 2.800 0.995 0.057 307 2.544 1.029 0.068 232 2.542 1.017 0.068 221

% persist
n 

persisted n total % persist
n 

persisted n total % persist
n 

persisted n total % persist
n 

persisted n total % persist
n 

persisted n total
LC: First semester persistence 94.07% 254 270 94.29% 99 105 93.94% 155 165 93.28% 111 119 92.86% 91 98
PSM: First semester persistence 92.52% 470 508 92.54% 186 201 92.51% 284 307 91.81% 213 232 90.95% 201 221
LC: First year persistence 81.48% 220 270 80.95% 85 105 81.82% 135 165 77.31% 92 119 74.49% 73 98
PSM: First year persistence 72.64% 369 508 70.15% 141 201 74.27% 228 307 69.40% 161 232 71.04% 157 221
LC: First year STEM persistence 71.85% 194 270 71.43% 75 105 72.12% 119 165 70.59% 84 119 63.27% 62 98
PSM: First year STEM persistence 60.24% 306 508 54.73% 110 201 63.84% 196 307 54.74% 127 232 52.94% 117 221
LC: Second year persistence* 73.75% 118 160 65.00% 39 60 79.00% 79 100 65.15% 43 66 64.91% 37 57
PSM: Second year persistence* 64.87% 229 353 61.76% 84 136 66.82% 145 217 59.76% 98 164 61.94% 96 155
LC: Second year STEM persistence* 61.25% 98 160 56.67% 34 60 64.00% 64 100 57.58% 38 66 54.39% 31 57
PSM: Second year STEM persistence* 51.56% 182 353 44.85% 61 136 54.84% 119 217 44.51% 73 164 47.74% 74 155
LC: Third year persistence** 71.43% 40 56 57.89% 11 19 78.38% 29 37 76.67% 23 30 72.73% 16 22
PSM: Third year persistence** 59.81% 128 214 58.43% 52 89 60.80% 76 125 59.05% 62 105 60.00% 60 100
LC: Third year STEM persistence** 58.93% 33 56 52.63% 10 19 62.16% 23 37 66.67% 20 30 50.00% 11 22
PSM: Third year STEM persistence** 42.52% 91 214 43.82% 39 89 41.60% 52 125 40.00% 42 105 41.00% 41 100

* 1st and 2nd cohorts only
** 1st cohort only

All URG non-URG First-genera�on PELL Recipient

Means ±1 S.D. for all students and disaggregated student groups are provided, both for students in the learning
community (LC; gray rows) and in the propensity score matched reference group (PSM; white rows)

Table 3 Students’ self-reported sense of belonging, community, academic skills and behaviors, as indicated by
responses to Skyfactor Mapworks surveys

Factor mean SD SE n mean SD SE n mean SD SE n mean SD SE n mean SD SE n
LC: Commitment to the Ins�tu�on 6.500 0.799 0.054 217 6.517 0.728 0.078 86 6.489 0.845 0.074 131 6.574 0.757 0.075 102 6.626 0.644 0.069 86
PSM: Commitment to the Ins�tu�on 6.491 0.879 0.055 253 6.508 0.845 0.077 120 6.475 0.912 0.079 133 6.542 0.780 0.064 147 6.467 0.929 0.083 125
LC: Peer Connec�ons 5.634 1.395 0.098 204 5.362 1.554 0.172 82 5.817 1.251 0.113 122 5.779 1.292 0.129 101 5.737 1.298 0.144 81
PSM: Peer Connec�ons 4.899 1.836 0.120 234 4.761 1.877 0.177 113 5.028 1.794 0.163 121 4.895 1.822 0.154 140 5.000 1.706 0.158 117
LC: Homesickness: Separa�on 3.265 1.565 0.112 196 3.077 1.574 0.176 80 3.395 1.553 0.144 116 3.151 1.591 0.162 96 3.097 1.545 0.176 77
PSM: Homesickness: Separa�on 3.064 1.795 0.121 219 2.843 1.858 0.181 105 3.268 1.717 0.161 114 2.857 1.763 0.153 132 2.955 1.709 0.163 110
LC: Homesickness: Distressed 5.336 1.636 0.117 195 5.141 1.669 0.187 80 5.472 1.607 0.150 115 5.161 1.756 0.180 95 5.262 1.734 0.199 76
PSM: Homesickness: Distressed 5.075 2.097 0.142 219 4.965 2.147 0.209 105 5.176 2.055 0.192 114 5.023 2.026 0.176 132 5.033 1.989 0.190 110
LC: Academic Integra�on 5.743 1.114 0.079 200 5.630 1.140 0.127 80 5.817 1.095 0.100 120 5.859 1.132 0.114 98 5.748 1.243 0.140 79
PSM: Academic Integra�on 5.606 1.627 0.107 232 5.540 1.651 0.156 112 5.667 1.609 0.147 120 5.656 1.607 0.136 139 5.765 1.375 0.128 116
LC: Social Integra�on 5.433 1.399 0.099 200 5.271 1.384 0.155 80 5.542 1.404 0.128 120 5.412 1.399 0.141 98 5.426 1.468 0.165 79
PSM: Social Integra�on 5.075 1.824 0.120 232 5.007 1.846 0.174 112 5.138 1.808 0.165 120 5.103 1.752 0.149 139 5.335 1.598 0.148 116
LC: Sa�sfac�on with Insitu�on 5.923 1.076 0.076 200 5.960 1.038 0.116 80 5.897 1.104 0.101 120 6.034 1.097 0.111 98 6.063 1.036 0.117 79
PSM: Sa�sfac�on with Insitu�on 5.589 1.717 0.113 232 5.551 1.779 0.168 112 5.625 1.663 0.152 120 5.631 1.625 0.138 139 5.773 1.474 0.137 116
LC: On-Campus Living: Social Aspects 5.232 1.579 0.111 204 5.181 1.590 0.174 83 5.267 1.577 0.143 121 5.254 1.629 0.165 97 5.110 1.866 0.206 82
PSM: On-Campus Living: Social Aspects 4.412 1.961 0.129 231 4.469 1.873 0.176 113 4.357 2.048 0.189 118 4.466 1.971 0.168 138 4.463 1.996 0.185 116
LC: On-Campus Living: Environment 5.532 1.457 0.102 203 5.598 1.341 0.147 83 5.486 1.536 0.140 120 5.636 1.453 0.148 97 5.565 1.656 0.183 82
PSM: On-Campus Living: Environment 5.147 1.900 0.125 231 5.206 1.794 0.169 113 5.090 2.002 0.184 118 5.179 1.892 0.161 138 5.273 1.917 0.178 116
LC: On-Campus Living: Roommate Rela�onship 5.848 1.839 0.135 185 6.155 1.367 0.159 74 5.643 2.076 0.197 111 5.793 1.921 0.201 91 5.678 2.170 0.249 76
PSM: On-Campus Living: Roommate Rela�onship 5.288 2.451 0.166 219 5.380 2.282 0.220 108 5.200 2.612 0.248 111 5.197 2.489 0.217 132 5.361 2.446 0.235 108

LC: Self-Assessment: Communica�on Skills 5.335 1.063 0.074 209 5.353 0.996 0.108 85 5.323 1.110 0.100 124 5.369 1.105 0.109 103 5.351 1.046 0.114 84
PSM: Self-Assessment: Communica�on Skills 5.304 1.337 0.085 245 5.127 1.319 0.121 118 5.469 1.337 0.119 127 5.190 1.296 0.108 145 5.244 1.245 0.112 123
LC: Self-Assessment: Analy�cal Skills 5.184 0.950 0.066 209 5.082 0.948 0.103 85 5.254 0.949 0.085 124 5.218 0.946 0.093 103 5.167 0.936 0.102 84
PSM: Self-Assessment: Analy�cal Skills 5.102 1.225 0.078 245 4.979 1.131 0.104 118 5.217 1.301 0.115 127 5.066 1.134 0.094 145 5.081 1.104 0.100 123
LC: Self-Assessment: Self-Discipline 5.774 0.877 0.061 209 5.694 0.896 0.097 85 5.828 0.863 0.078 124 5.822 0.859 0.085 103 5.806 0.865 0.094 84
PSM: Self-Assessment: Self-Discipline 5.790 1.203 0.077 244 5.808 0.998 0.092 118 5.772 1.371 0.122 126 5.894 1.046 0.087 144 5.808 0.966 0.087 123
LC: Self-Assessment: �me Management 5.014 1.249 0.086 209 4.863 1.234 0.134 85 5.118 1.254 0.113 124 5.042 1.211 0.119 103 5.107 1.180 0.129 84
PSM: Self-Assessment: �me Management 5.237 1.423 0.091 244 5.206 1.259 0.116 118 5.266 1.565 0.139 126 5.344 1.308 0.109 144 5.267 1.292 0.117 123
LC: Basic Academic Behaviors 6.342 0.519 0.036 211 6.306 0.517 0.056 85 6.366 0.521 0.046 126 6.368 0.519 0.051 102 6.398 0.438 0.048 85
PSM: Basic Academic Behaviors 6.366 0.808 0.051 248 6.328 0.615 0.056 119 6.401 0.952 0.084 129 6.406 0.582 0.048 147 6.392 0.574 0.051 125
LC: Advanced Academic Behaviors 4.782 1.054 0.073 208 4.498 0.994 0.108 85 4.979 1.052 0.095 123 4.730 1.086 0.107 103 4.671 1.091 0.119 84
PSM: Advanced Academic Behaviors 4.797 1.441 0.093 239 4.639 1.411 0.131 116 4.946 1.459 0.132 123 4.765 1.437 0.120 143 4.787 1.215 0.110 122
LC: Academic Self-Efficacy 5.112 0.994 0.069 209 4.992 1.022 0.111 85 5.194 0.969 0.087 124 5.178 0.980 0.097 103 5.190 0.970 0.106 84
PSM: Academic Self-Efficacy 5.212 1.303 0.084 240 5.077 1.248 0.115 117 5.341 1.346 0.121 123 5.192 1.251 0.104 144 5.201 1.066 0.096 123
LC: Academic Resiliency 5.893 0.804 0.056 208 5.809 0.878 0.095 85 5.952 0.747 0.067 123 5.957 0.800 0.079 103 5.978 0.792 0.086 84
PSM: Academic Resiliency 5.878 1.403 0.091 239 5.808 1.452 0.135 116 5.944 1.358 0.122 123 5.969 1.257 0.105 143 5.961 1.078 0.098 122
LC: Test Anxiety 4.130 1.611 0.112 207 4.055 1.572 0.170 85 4.183 1.641 0.149 122 4.023 1.543 0.152 103 3.885 1.570 0.171 84
PSM: Test Anxiety 4.085 1.808 0.118 236 3.926 1.769 0.165 115 4.237 1.839 0.167 121 4.011 1.759 0.148 142 4.242 1.693 0.155 119
LC: Advanced Study Skills 4.903 1.168 0.081 207 4.884 1.078 0.117 85 4.915 1.231 0.111 122 4.974 1.220 0.120 103 4.980 1.228 0.134 84
PSM: Advanced Study Skills 4.886 1.519 0.098 239 4.807 1.580 0.147 116 4.961 1.461 0.132 123 4.883 1.528 0.128 143 4.930 1.347 0.122 122
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Results are provided for 20 factors each of which is comprised of 2–4 questions on an ordinal likert-scale of 1 to
7. Larger value indicator more favorable responses (i.e., high scores indicate strong sense of belonging, low
feelings of homesickness, etc.). Means ±1 S.D. for all students and disaggregated student groups are provided,
both for students in the learning community (LC; gray rows) and in the propensity score matched reference group
(PSM; white rows)
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Results for all students and disaggregated student groups are provided, both for students in the learning
community (LC; gray rows) and in the propensity score matched reference group (PSM; white rows). The
Following Tables have grades of I and W removed from calculations
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