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ABSTRACT: Thisstudy examined how Supplemental
Instruction (SI) visits help traditionally
disadvantaged students reduce the performance
gapintheir courses. A studentisdefined asholdinga
“disadvantaged” status when he or she can identify
with the following factors: underrepresented
minority status, first-generation status,
Federal Pell Grant eligible status, and English/
mathematics remedial status. This study revealed
that students including both disadvantaged and
nondisadvantaged would benefit from anincrease
of SI participation. The more disadvantaged
students gained larger performanceimprovement
than less disadvantaged students with more SI
visits, indicating the importance of regular SI
participation for disadvantaged students to close
the performance gap with nondisadvantaged
students.

Ataglance, theeducational system within the United
States seems to be making strong strides to improve
student access, retention, and persistence (Engle &
Tinto,2008). Upon closer examination, however, one
sees wide gaps in equality of degree attainment in
higher education. Many gapsin degreeattainmentare
among students considered as disadvantaged dueto
characteristics suchasbeinga first-generation college
student, requiring English and math remediation,
fromalow-incomehousehold, and identifying with
anunderrepresented minority (URM) ethnic group.
This particular student population hasencountered
numerous academic challenges resulting in a much
lower performance and achievement rate than their
counterparts.

The U.S. Department of Education (2013) has
collected graduation rates among various ethnic
groups. Data reveals 10% of African-American
students and 9% of Hispanic students earned a
bachelor’s degree, which is only slightly up from the
1999-2000 figures of 9% and 6% respectively. This
stands in sharp contrast to the 72.9% of Caucasian
studentswhohave earned afour-year degree. In other
words, Caucasian students are roughly seven times
morelikelyto graduate with abachelor’sdegree than
their URM peers. A similar situation is found with
respectto socioeconomicstatus: the gapinachieving
a four-year degree between low- and high-income
students nearly doubled in thelast 35 years (Engle &
Tinto, 2008). Generally, then, major and widening
gaps exist across ethnic and income lines.

Engle and Tinto (2008) described the path
to successful completion of a bachelor’s degree for
mostofthe4.5 millionlow-income, first-generation
students enrolled in postsecondary education as
“long, indirect, and uncertain” (p. 2). Across all
institution types, low-income, first-generation
students were nearly four times more likely to leave
higher educationafter the firstyear when compared
to students who did not have similar risk factors
(Engle & Tinto, 2008). Such statistical evidence
demonstrates the importance for postsecondary
institutions to understand the needs of their
disadvantaged student population and toimplement
successful interventions to reduce the existing
performance and achievement gaps.

Literature Review
Underrepresented Students

Disadvantaged students historically have had
lower degree attainment than majority students in
college. A focus on college completion mustinclude
strategies to assistmore URMin degreeattainment.
ST has shown potential to boost retention for many
student groups. A traditionally disadvantaged
student is known to identify with any one of four
characteristics: URM status, first-generation student
(FGS) status, Federal Pell Grant eligible status, and
English/mathematicsremedialstatus. These students
are less likely to accomplish their educational goals
duetolack of access, readiness, familial and/or peer
support, or feelings of exclusion (Beal & Noel, 1980;
Chaney, Muraskin, Cahalan, & Goodwin, 1998;
Webb, 1987).

URM s tudentsarethosedesignatedas “students
of color” or who are sometimes referred to as “non-
white.” Typically, URM students include those who
identify as Hispanic or Latino/a, African American
or Black, or Native American. Carter (2006) indicated
ethnic minority students have a lower rate of
completing their educational goals than their peers.
They are less likely to be engaged in academic and
social experiences, interact with faculty and other
students, participate in extracurricular activities,
and use social support services. Furthermore, this
student population is more likely to live and work
off-campus, work full-time, and take classes part-
time (Engle & Tinto, 2008).

Thereare three definitions of afirst-generation
college student, all related to the parents’ educational
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background: those whose parents have no college
experience (McConnell, 2000; National Center for
Educational Statistics [NCES], 1998; Riehl, 1994;
Terenzini, Springer, Yaeger, Pascarella, & Nora,
1996), those whose parents have not earned a two-
year college degree, and those whose parents have
notearnedafour-year or bachelor’s degree (Supiano,
2014). When compared to their continued-generation
peers, first-generation college students typically have
a difficult time adjusting to the demands of their
academicand personallives, havelower expectations
of themselves, and lack in family support (both
financially and emotionally) as they transition
to an institution of higher education (Darling &
Smith,2007; Engle & Tinto, 2008; McConnell, 2000;
Terenzini et al., 1996).

Students become eligible to receive funding
for college through the Pell Grant program from
the U.S. Department of Education based on their
financial need, whichis the difference between cost of
attendance and expected family contribution. Prior
to and while pursuing college, these students often
lack access to the technology used in learning and
assessment, especially within competency-based
assessment. They may also lack access to learning
experiences outside of the traditional classroom,
whichhold the potential ofincreasingand deepening
thelearningof content (Lewis, Eden, Garber, Rudnick
Santibanez, & Tsai, 2014).

Finally, students needing remediation lack the
basic reading, writing, and quantitative reasoning
skills required for success in college (Scott-Clayton,
Crosta, & Belfield, 2014). Although these students
are accepted into college, they may be conditionally
admitted until remedial courses are completed or
mustcompletebasicskills coursesin order to continue
collegiate courses. Research has shown as students’
average 2.6 courses to complete remediation, their
time to degree completion is consequently extended
(NCES, 2012).

As students enter their college education, they
bringalongavariation of characteristics, experiences
and commitments to theinstitutions (Thayer, 2000).
These pre-existing variablesinclude those mentioned
previously such as academic preparedness, parent
educational attainment, socioeconomic levels,
and personal aspirations for degree attainment.
These variables work in conjunction to impact
the level of success or difficulty witnessed by the
student. Hamrick and Stage (2004) explored college
predisposition at high-minority enrollment, low-
income schools.

Many first generation, low income students
attend inner-city schools with lowlevels of funding,
crowded classrooms, inadequate course offerings
and underprepared teachers. Asthese studentsmake
their transition to college, they take along with them
these disadvantaged factors and a lack of readiness
for the expectations of performance within an
institution of higher education.
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Achievement Gap

Theachievement gap hasbeen defined in many ways
within thescope of student performance. Depending
on how it is defined, it can serve as a vital tool for
improving our educational system. Shannon and
Bylsma (2002) defined the achievement gap as “the
difference between howagroup performs compared
to what is expected of it” (p. 11). Another study
referred to the achievement gap as the difference
in test scores between various demographic groups
(Anderson, Medrich, & Fowler, 2007). Compared
to the various definitions, this research focuses on
the gap which exists between disadvantaged and
nondisadvantaged students and their mean final
course grade in an SI-supported course.
According to Shannon and Bylsma (2002)
there are two major factors which contribute to the
achievement gap: factors outside of the educational
environment and factors within the educational
environment. In their report they state that outside

Disadvantaged students
are less likely to engage
in academic and social
experiences.

factors such as socioeconomic status, family
background, and studentaspiration and personality
impact the achievement gap experienced by
students before they enter postsecondary education.
Educational factors such as limited access to equal
education and resources as well as lower-quality
teaching are also major influences (Noguera, 2001;
Shannon & Bylsma, 2002). Shannon and Bylsma
also have reported thatlearning opportunities such
as extended learning time, rigorous curriculum,
and participation in enriched and varied programs
can help close the gap. Furthermore, learning
opportunities increase time on tasks, challenge
students” academic abilities, and promote a sense
of belonging (Shannon & Bylsma, 2002).

A Framework of Student Success & SI

Several studies have measured the impact of SI on
studentsuccessinhigher education. Ithasrepeatedly
been shown to improve students’ academic
performance, such as course grade and retention
(Bowles & Jones, 2004; Congos & Schoeps, 1993,
1998; Lewis, O’Brien, Rogan, & Shorten, 2005;
McGuire, 2006), and even graduation (Bowles,
McCoy, & Bates, 2008). The Geometric Model of
Student Persistence and Achievement (Swail, 2004)
hasbeen used to explain the success of SI by placing
the student directly in the center of a triangle while

identifying each side with a factor that is believed
to impact student success. This particular model
allows educators to explore the relationship between
cognitive, social, and institutional factors.

Asidentified by Swail (2004), cognitive factors
suchasintelligence, knowledge,and academicability
are crucial to student persistence and performance,
as they directly impact the student’s ability to
comprehendand successfully complete theacademic
demands of a college curriculum. Research has
foundlow-income, first-generation college students
are less likely to have access to or participate in a
demandinghigh school curriculum, lack studyand
time management skills, and, as a consequence, are
morelikely to take remedial courses (Engle & Tinto,
2008).

On the other hand, disadvantaged students
are less likely to engage in academic and social
experiences such as studying in groups with peers,
interacting with faculty members, participating in
extracurricularactivities,and using supportservices,
all factors which nurture success in college (Engle
& Tinto, 2008). Lehmann (2007) investigated the
role played by a detached university culture within
theincreasing dropoutratesamong first-generation
college students. Key findings suggested that first-
generation students were morelikely toleave college
before accomplishing their educational goals, often
despitehaving goodacademicstanding, duetofeeling
disconnected with the collegelife, environment,and
culture. Thislackin sense of belonging wasidentified
more than any other reason of leaving their college
career (Lehmann, 2007).

The third factor identified in Swail’s (2004)
Geometric Model, is institutional. This refers to
the intended or unintended practices, strategies,
and culture of the college or university which
impact student persistence and achievement. The
institutional portion of this model speaks to the
abilities of the institution to provide appropriate
supporttostudents through their college experience,
bothacademicallyand socially. When aninstitution
is unable to provide such support, it can interfere
with student success. Rendon (1995) has described
many educational institutions as “not setup to
educate or accommodate for diversity, creating an
invalidating environment for students who donot ‘fit
themold™ (p.9), which often speaksto the experience
of disadvantaged students within higher education.

When closely examining SI, one will find that
the program incorporates the factors identified by
the Geometric Model of Student Persistence and
Achievement (Swail,2004). First, itisan institutional
service thataims to enhance contentknowledgeand
understanding. Second, SI sessions are embedded
within an environment enriched with student
engagement and participation. As structured study
sessionsarefacilitated forindividual courses, students
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are constantly surrounded by familiar faces. Through
this promotion of student-to-student interaction,
SI sessions hold the potential of providing students
with a sense of belonging and contentedness with
the university.

Contributions of Current Study on Sl
SIisahigh-impact practice originally developed by
Dr. Deanna Martin at the University of Missouri-
Kansas City (UMKC)in 1973 and proven toincrease
academic performance and retention for students
enrolled in traditionally difficult courses (Martin &
Arendale, 1994). SI is recognized as an Exemplary
Educational Program by the U.S. Department of
Educationandisuniquein thatitfocuses onhigh-risk
courses (rather than at-risk students) and is driven
byahigherlevel of critical thinking skills (McGuire,
2006). The International Center for SI at UMKC
defines SI as a collaborative learning approach
program that utilizes peer-assisted study sessionsin
whichastudentleaderfacilitates regularly scheduled
sessions to enhance course content, develop study
skills, and compare notes.

Thisstudy fillsagap in theliterature within the
existing studies on SI. First, given SI mainly focuses
ontraditionallyhigh-risk courses rather than at-risk
students, there are limited studies on how Sl affects
the performance of at-risk students. Secondly, there
are limited studies which explore how student
performance is impacted by an increasing number
of SI visits, as there is no consistent operational
definition of an SI participant. Many studies refer
to studentsas SI participants after only one visit, but
studiesthatlookat visit correlation tostudent success
could not be located.

In this study, we attempt to expand SI research
by examining the relationship between the number
of SIvisitsand course performance. Particularly, this
study will examine whether and how the number of
SIvisitsimpactstudent course performancein terms
of final course grade. The purpose of this study is to
answer the following two questions:

[J How does the number of SI visits affect students’
course performance?

[] Howdo Slvisitshelp traditionally disadvantaged
students reduce the performance gap?

Method

Institution Setting

The studywas conducted atalarge state universityin
the west designated by the federal government as a
HispanicServing Institution (HSI) aswellasan Asian
American Native American PacificIslander-Serving
Institution (A ANAPISI). In Fall 2016, the university
enrolled more than 24,000 students. Among them,
65.1% were under-represented minority students,
66.6% were first-generation students, 63.2% were
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eligible for Pell grants, and 50.2% of students who
entered as first-time freshmen are required to take
English or/and Mathematic courses. Overall, about
88.1% of these students met at least one of four
disadvantaged factors.

The university has identified the SI program
as one High Impact Program (HIP) on campus
and expanded it in recent years. In Fall 2016, SI
program offered 44 SI-supported courses including
68 classes supported by SIsessions. In total 42 faculty
members and 49 SI leaders were involved in the SI
program. During the same period, there werea total
of 2670 students who participated in SI sessions;
the participation rate was 46%. On average, these
students visited SI sessions five times in Fall 2016.
SI programs usually have offered 1-hour study
sessions three times a week for students enrolled
in historically difficult classes. During SI sessions,
students have been encouraged to work with their
peers from class and their SI Leader to develop
successful study strategies, exchange creative ideas,

SI sessions hold the potential
of providing students with

a sense of belonging and
contentedness with the
university.

gain a better understanding of the course material,
and improve their overall grade.

Demographics

This study included 16,297 undergraduate students
enrolled in 22 courses supported by SI sessions
(referred to hereafteras “SIsupported courses”) in six
semesters from Fall 2011 to Spring 2014, drawn from
alarge state university in California. Among the 22
SI-supported courses, 18 were STEM courses across
the five disciplines of biology (N =7,866), chemistry
(N=581), mathematics (N=3,713), engineering (N =
172),and physics (N =1,109);and 4 were non-STEM
coursesoffered in criminology (N =105), economics
(N=361),and political science (N=2,390). Nineteen
courses were lower division courses (N = 16,184),
and three were upper division (N = 113); 10 were GE
courses (N = 12,296), and 12 were non-GE courses
(N =4,001).

Among the 16,297 undergraduate students
enrolled in courses supported by SI, 56.6% were
female, and 66.2% were URM students including
African Americans (4.2%), American Indians
(0.3%), Pacific Islanders (0.3%), Hispanics (41.9%),
and Asians (19.5%). Asian students are considered
URM inour databecausehalfofthe Asianstudentsat
thisinstitution identified as Hmong, an educationally

underrepresented ethnic group. Most other Asian
students reported as members of other Southeast
Asian communities bearing similar characteristics
to Hmong students. About 66.8% of the students
were first-generation college students, 60.6% were
Pell Grant eligible, and 51.5% needed remediation
in math and/or English at entry. The majority of
these students were lower division students (38.7%
freshmen, 26.8% sophomores, 17.9% juniors, and
16.6% seniors), 93.7% were full-time students, and
44.0% were in STEM majors.

In sum, our sampled data well represented the
diverse student population within the university, as
well as the breadth of courses offered. The exception
was that few upper division courses provided SI; this
reflects the fact that on this campus SI is offered in
support of high-risk, lower division courses.

Variables

The dependent variable in the study was SI target
course grades. All categorical course grades were
converted to grade points (A=4,B=3,C=2,D =
1and F/WU = 0). Independent variables of interest
includedboth total number of SI visits (SI sessionsand
office hours attended) and students’ disadvantaged
status. Student disadvantaged status mayinclude one
or more of the four factors: URM (URM vs. Non-
URM), FGS (FGS vs. Non-FGS), Pell eligibility (Pell
eligible vs. Non-eligible), and Remedial status (Rem
vs. Non-Rem). In this paper, the terms remedial and
developmental are used interchangeably.

Eight additional independent variables
considered as controlling variables included five
student characteristics (prior SI course performance,
gender, studentclasslevel, full-time status,and major
of college) and three course characteristics discipline
category (STEM vs. non-STEM), course level (LD
vs. UD), and course type (GE vs. non-GE). Prior
performance was defined as the cumulative GPA at
thebeginningofthe term in whichastudent tookan
SI-supported course. For new freshmen (N=1,566)
and transfer students (N =422) without a university
cumulative GPA, high school GPA and transfer GPA
have been used instead.

Analysis
This study employed multiple research approaches
including both data visualization and statistical
modeling. First, data was displayed in scatter plots
with the best fitted trend lines used to describe
the relationship between SI visits and course
performance and how the performance gap between
disadvantaged and nondisadvantaged students is
affected by number of SI visits. Second, the General
Linear Model (GLM) was utilized to determine the
significanteffects of SIvisits on course performance
after controlling for other student and course
characteristics.

GLM isaflexiblestatistical model which allows
us to model the value of a quantitative dependent
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variable (such as course grades) based on its
relationship toasetofindependent variables (Horton,
1978; Leech, Barrett, & Morgan, 2014). It can estimate
the dependent variable with categorical independent
variables as factors (such as disadvantaged status)
or continuous independent variables as covariates
(suchasSIvisits). Additionally, itallows one to specify
factor-covariate interactions (such asthe interaction
of disadvantaged status and SI visits) to see if the
relationship between a covariate and the dependent
variable changes for different levels of factors.

Wealso conducted afollow-up survey on the 32
SILeaderswhowereemployed by the program within
the academic year 2014-15. The survey asked them
what they considered “regular,” “less than regular,
and “occasional” SI attendance. The survey design
gavethemarange of categories (stronglyagree, agree,
neutral, disagree, and strongly disagree) to select
from when categorizing student visits.

Findings

Describing Sl Visits, Disadvantaged
Status, and Performance Gap

There were significant performance gaps between
disadvantaged and nondisadvantaged students

prior to taking the target courses as well as in
SI-supported courses (see Table 1). Disadvantaged
students had entered these high-risk courses with
lower GPAsthan their counterparts, for all four dis-
advantaged factors. The pre-SI course performance
gap wasabout0.2to0 0.3 in terms of cumulative GPA
when the term began. Because these target courses
are usually high-risk courses, final course grades
manifested a wider gap of 0.3 to 0.5.

However, the performance gap decreased with
theincrease in number of SI visits. In other words,
the more often disadvantaged students attended SI
sessions, the smaller the performance gap became.
Figure 1 plots the relationship between S visitsand
student course performance by URM status: the
horizontal axis represents the number of SI sessions
that students attended during a semester and the
vertical axis represents the average course grade
ateach point of SI visits. The figure shows only the
data for 0 to 24 SIvisits since few studentshad more
than 24 visits. Two lines are the best-fitted trend
linesbased on a polynomial trend model of degree
of2. Thesolidlineis for URM studentsand the dash
lineis for Non-URM students. The trend line model
for course grade has R-Squared =0.695 and P-value
<0.0001. There are two vertical reference lines on

the graph representing numbers of SI visits at 8
and 16. Figure 1 clearly shows that for all students,
including URM and Non-URM students, the more
frequent the SI session attendance, the better the
course performance, even though the relation-
ship was not linear. The most important finding
was the dynamic change in course performance
gap corresponding with SI visits. The largest gap
occurred for students who did not attend any SI
session (SIvisit =0), but the gap decreased with the
increasing number of S visits. Ateight SI visits, the
performance gap was reduced by about 50%. When
SIvisitsapproached 16, the gap almost disappeared.
The dynamic patterns of other three disadvantaged
factors (FGS, Pell eligible and remedial status) are
similar to that of URM status.

Based on two cut-off points of 8 and 16 SI
visits identified previously, we further classified all
students into four, SI-visit groups (0 visits, 1-7 visits,
8-15visits,and 16 or more visits) to seehow the course
performance gap changed within each SI-visit group
(see Table 1).

The right panel of Table 1 shows the course
performance gaps within each offour SI-visit groups.
There were no statistically significant differences
between disadvantaged and nondisadvantaged

Table 1

Performance Gap Between Disadvantaged and Nondisadvantaged Students

All students SI-Visit Group
Pcr‘i::lrrts::I coI:;Ies Enrolled HC Avg. Sl Course grade
Enrolled Avg.
HC Cumulative Avg.
GPAinthe Course 0 17 815 16+ 0 1-7 8-15 16+
beginning of grade
term

Grand Total 16,297 294 214 10438 4,500 903 456 1.98 2.31 2.66 293
URM status
Non-URM 5,505 312 2.36 3,547 1,540 289 129 2.22 2.55 2.81 3.00
URM 10,792 2.85 2.02 6,891 2960 614 327 1.85 2.19 2.59 291
Gap (URM - Non-URM) -0.26%** -0.34%** -0.37*¥¥*  -0.36**  -0.22%* -0.09
FGS status
Non-FGS 5414 3.08 233 3,405 1,572 298 139 217 2.52 2.87 296
FGS 10,883 2.87 204 7,033 2928 605 317 1.88 2.21 2.55 292
Gap (FGS - Non-FGS) -0.20%** -0.29%** -0.29%¥*  -Q.31%**  -0.32%%* -0.03
Pell eligibility status
Not eligible 6,423 3.08 2.33 4,060 1874 329 160 218 2.51 2.80 3.00
Eligible 9,874 2.85 201 6,378 2626 574 296 1.85 217 2.58 290
Gap (Eligible - Not eligible) -0.23*** -0.32%** -0.33*¥*¥*  -0.34%**  -0.22%* -0.10
Eng/Math remedial status
Non-Remedial 7,896 3.10 237 5089 2182 407 218 2.24 2.56 274 299
Remedial 8,401 279 191 5349 2318 496 238 173 2.08 2.59 2.88
Gap (Remedial - Non-Remedial) -0.31%** -046%** -0.51%¥%  -Q47%** -0.15% -0m

*P<0.05;**P<0.01; **P < 0.001 One-way ANOVA for cumulative GPA and course grade.
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Figure 1. Number of Sl Visits and Course Performance

studentsacross all four disadvantaged factorsin the
SI-visitgroup of 16 or more. In the other three SI-visit
groups (0, 1-7,and 8-15), disadvantaged studentsstill
had significantly lower average course grade than
their counterpartsacross four disadvantaged factors.

Measuring the Degree of Disadvantage

Uptothispointin theanalyses, all findingshavebeen
bivariate, without consideringinteractions between
the factors. To more accurately measure the degree
of disadvantage of students and to avoid high inter-
correlationsamongfour disadvantaged factorswhen
modeling the effects of SI visits, we combined the
four factors and developed a composite scale called
the disadvantage index. The four disadvantaged
factorsin Table 1 were coded 1 or 0, with 1 indicating
disadvantaged status (loweracademic performance),
so thatthe disadvantage index is the sum of the four
disadvantage factors, with a range of 0 to 4 with 5
unitsatequalintervalsof 1. The higher the values on
theindex, thehigher the disadvantage; 0 means that
students did not have any disadvantage factors, and
4 means studentshave all four disadvantage factors.

Table2 displays thestatisticsby the disadvantage
index. Only 10.6% of students had no disadvantage
factors, 17.0% had one, and 18.6% had two. The
majority, 53.9%, had at least three factors. Table 2
also shows that the higher the disadvantage index,
the lower the academic performance in both
circumstances, prior to attempting the SI target
course and within the target course itself. Also,
the gap increases proportionally with the extent of
disadvantage. For example, students with all four
disadvantage factors had a lower cumulative GPA
at the beginning of term by 0.54 and lower SI target
course grade by 0.82.

Modeling Course Grade

The results of the tests of between-subjects effects
from the GLM model with course grade as the
dependent variable are shown in Table 3 (page 25).
The modelaccounts for of25.4% of the total variance
in course grade. The disadvantage index, SI visits,
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2 2« course discipline.

Based on the
estimated parameters from
themodel, the disadvantage
index had a significantly

negative effect on course

grade, whereas SI visits had a significantly positive
effectonit. All othersignificant factorshad expected
effects on course grades. The following students
had significantly higher course grades than their
counterparts: those who had higher cumulative
GPA in the beginning of term, were female, were in
a higher class level, were full-time, were enrolled in
non-STEM courses,and wereenrolled in GE courses.

Evaluating the Effects of Sl Visits on
Course Performance Gap

There was a significant interaction effect of
disadvantageindexand SIvisits on course grade. To
clearlydisplayhow SIvisitsimpacted the performance
gap between disadvantaged and nondisadvantaged
students, we plotted the means of predicted course
grades by disadvantage index and SI-visit groups
(see Figure 2, page 25).

Table 2

Enrollment, Performance, and Sl Participation by Disadvantage Index

Disadvantage index Grand
0 1 2 3 4 Total
Enrollment
Enrolled Headcount 1,724 2,763 3,031 3,991 4,788 16,297
Enrolled % 10.6% 17.0% 18.6% 24.5% 29.4% 100.0%
Course performance
Avg. Cumulative GPA in 327 311 3,01 2.89 273 294
the beginning of term
Avg. Course grade 2.68 235 218 2.06 1.86 214
Performance Gap (compared to students whose disadvantage index =0)
Avg. Cumulative GPAInthe ) 016 02 037 -0.54
beginning of term
Avg. Course grade 0.00 -0.33 -0.50 -0.62 -0.82
Sl Participation
0 1,073 1,790 1912 2,615 3,048 10,438
1-7 521 759 871 1,065 1,284 4,500
Enrolled 815 84 154 157 211 297 903
Headcount
16+ 46 60 91 100 159 456
Total 1,724 2,763 3,031 3,991 4,788 16,297
0 62.2% 64.8% 63.1% 65.5% 63.7% 64.0%
17 30.2% 27.5% 28.7% 26.7% 26.8% 276%
% of Column 8-15 49% 5.6% 5.2% 5.3% 6.2% 5.5%
16+ 2.7% 2.2% 3.0% 2.5% 3.3% 2.8%
Total 100.0% 100.0% 100.0% 100.0% 100.0%  100.0%
3 Enrolled ) 973 1,119 1,376 1740 5859
S| visits Headcount
(Participated  Mean 53 53 53 54 59 5.5
students .
only) Median 30 30 30 30 30 30
SE 6.8 6.2 6.1 6.5 6.7 6.5
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Table 3

Modeling Course Grade: Tests of Between-Subjects Effects

Source ofsauares ¥ squar 59 cquared
Corrected Model 7638.416a 26 293.785 208.764  0.000 0.254
Intercept 138.305 1 138.305 98.280 0.000 0.006
Disadvantage index 203.605 4 50.901 36.170 0.000 0.009
S| Visits 362.164 1 362.164 257.354 0.000 0.016
gi\sl?g;’sa”tage index/ 19366 4 4841 3440 0008 0.001
Gender 13.783 1 13.783 9.795 0.002 0.001
Student level 113.832 3 37944 26.963 0.000 0.005
Major of college 283.181 8 35.398 25.154 0.000 0.012
Full-Time status 20417 1 20417 14.508 0.000 0.001
Course disciplines 309.253 1 309.253 219.756 0.000 0.014
Course level 1.086 1 1.086 772 0.380 0.000
Course type 329.029 1 329.029 233.808  0.000 0.014
E:;:E:‘g’eoffe Arr': the 4738619 1 4738619 3367272 0.000 0174
Error 22480.940 15975 1407

Total 103076.000 16002

Corrected Total 30119.356 16001

Note."a" R Squared = .254 (Adjusted R Squared = .252)

Figure 2 shows that an increase in SI visits
reduced the performance gap in SIsupported courses.
The course grades converged; the gap disappeared for
the SIvisit group of 16+ because more disadvantaged
students gained larger improvement with increased
SI visits than less disadvantaged students, which is
particularly true for students who have three or four
disadvantage factors. For example, when comparing
students with 16+ visits to students with no SI visits,
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Figure 2. Mean predicted course grade by disadvantage indexand Sl visit group

VOLUME 41, ISSUE 2+ WINTER 2018

those who didn’t have any disadvantage factors
improved by 0.63 (= 3.21 in 16+ group — 2.58 in 0
group). Ontheotherhand, studentswhohad one, two,
three, and four disadvantage factors improved their
average gradeby0.96 (=3.20-2.24),0.83 (=2.91-2.08),
1.08 (=3.04-1.96),and 1.37 (= 3.07-1.70), respectively.
Students whohad three or four factorsand attended
SI16 or more times gained the largest improvement
(more than one point). The performance gap thus

narrowed and even closed
for the SI visit group of
16+. In the SI visit group
of 0, the performance gaps
were: -0.34 (= 2.24-2.58),
0.50 (= 2.08-2.58), -0.62
(= 1.96-2.58), and -0.88 (=
1.70-2.58) for students who
have one, two, three, and
four factors, compared to
students who didn’t have
any of the four factors. Also,
in the SI visit group of 16+,
the corresponding gaps were
-0.01 (= 3.20-3.21), -0.29 (=
2.91-3.21),-0.17 (=3.04-3.21),
and -0.13 (= 3.07-3.21).

Even after controlling for the influences of the
cumulative GPA in the beginning of term and other
studentand course characteristics in the model, the
more often students attended SI sessions, the higher
their gradesin high-risk courses were. Furthermore,
thegreatestbeneficiaries were those entering with the
greatest disadvantage who completed more SIvisits.
Their performance gap narrowed with the increase
of ST visits and finally closed when SI visits reached
16.

Although we have found that the performance
gap between disadvantaged and non-disadvantaged
students narrowed and even closed at the point of 16
SIvisits, we do not believe that there are substantial
differences among SI visits of 15, 16 or 17. Instead,
we believe that this finding may relate to a certain
regularity of Sattendance duringa semester. At the
university under study, SI sessions are offered two
to three times per week in a semester, usually over 4
months or 16 weeks.

Thus, students in the SI-visit group of 16 or
more are more likely to have attended SI sessions
regularly, perhapsatleast once per week. Even though
we do not have exact dates of attendance to verify
thisargument, the results from the follow-up survey
supportthisreasoning. Ofthe 32 surveyed SI Leaders,
91.9% agreed or strongly agreed that a student who
attends 16 or more Sl sessions throughout the course
of the semester is considered a “regular” attendee.
Whenaskedifastudentwhoattends 8-15 SIsessions
isconsidereda “less thanregular” attendee, 51.3% of
SI Leaders agreed or strongly agreed. Lastly, when
asked what defines an “occasional” SI attendee,
86.5% of SI leaders agreed or strongly agreed that
attending 1-7 SIsessions would placeastudent within
this attendance bracket.

Discussion

When exploring the importance of regular student
attendance to a support service such as SI, it is
crucial to understand the needs of a disadvantaged
student population and examine how SI as a
program is structured to address these specific
needs. Disadvantaged students encounter severe
challenges due to two major factors:lack of necessary
academic skills required for college success and
lack of engagement with the campus community
which often leads to a decreased sense of belonging.
SI addresses these very needs as it utilizes peers to
foster a collaborative learning environment which
integrates content based on study skills with social
interactions. Through strategies such as student-to-
studentinteraction, think-pair-share,and redirecting
ofqquestions, social interaction and college-level study
skillsare promoted inall sessions. Furthermore, this
study has found that students have the opportunity
to develop or reshape their learning habits through

CONTINUED ON PAGE 24
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regular SI attendance and constant exposure to
designed SI features.

This study added two new perspectives to the
current research base when examining the effects
of SI participation on students’ learning outcomes:
the total number of SI sessions attended and the
disadvantage index. Most SI studies compared SI
participants with nonparticipants based on a single
cut-off pointof ST sessionsattended (suchas1,3,5,0r
even 12 sessions). There was no consistent operational
definition ofan Sl participant. Furthermore, assessing
SIprogramsbased on the dichotomous participation
status may overlook the more complicated effects of
SIparticipation because students may participatein
SIto various degrees (a student may attend between
1 and 24 sessions or even more). This study defined
SI participation by number of SI visits (the total
number of SI sessions a student attended during a
semester), which accurately reflects the degree of SI
participation a student had. By looking at the total
number of SI sessions, this study has provided a
broader picture about how SI participation affects
students’ course performance. Findings reflected
the positive but nonlinear relationship between SI
participationand course performance forallstudents
as well as the differential effects of SI participation
on course performance for different student groups.

The study also expanded the research base
by examining student performance based on their
disadvantageindex. Consideringthe possible overlap
amongfour disadvantagefactors, thisstudycombined
the four disadvantage factors and developed the
disadvantage index, which is a comprehensive and
moreaccurate measure of the extent of disadvantage
astudent has. This not only made the estimation of
the effects of SI participation more reliable but also
provided newinsightsonhow I participation affects
studentsdifferently, dependingon their disadvantage
index (see Figure 2).

From both new perspectives—the degree of
SI participation (the total number of SI sessions
attended) and the extent of disadvantage status
of students (the disadvantage index)—this study
discovered differential effects of SI participation on
students’ learning outcomes, depending on both
factors, which further made a unique contribution
to the current research. That is, with an increased
number of ST visits the more disadvantaged students
realized larger performance improvement than less
disadvantaged students. Asaresult, the performance
gap in SI-supported courses narrowed and finally
closed for students who attended 16 or more SI
sessions. This studyalso examined the total number
of SI sessions attended to the underlying regular
pattern of SI participation during a semester and
proposed that students in the SI-visit group of 16 or
more are more likely to have regularly attended SI
sessions or participate in SI sessions on the weekly
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basis, which is supported by the responses from a
follow-up survey of SI leaders. Thus, the findings
fromthisstudyindicatehow SI participation can help
disadvantaged students to close their performance
gap with nondisadvantaged students: Attending SI
sessions on a regular or weekly basis is critical.

Limitations

As this study was conducted at one large public
university in which the majority of students are in
some degree of disadvantaged status, the results
may not be transferable to other institutions. Also,
this study did not consider the amount of time
attending SI rather, the number of total visits. There
were only a few upper division courses supported
by SI sessions in this study. Therefore, the findings
cannot be generalized to upper division courses.
Furthermore, this study did not control for self-
selection; SI participation was voluntary. When
modeling course grade and evaluating the effects
of Slvisitson course performance, thisstudyincluded

Institutions might
also develop their own
disadvantage index.

the cumulative GPA at the beginning of the term
and seven other student and course characteristics
as controlling variables in an attempt to reduce the
self-selection bias. However, none of them can be
assumed to be a definitive proxy for self-selection
or motivation. Thus, without accounting for this
factor, an estimate of the effects of SI participation
on course grade would be biased. Finally, this study
proposed that students in the SI-visit group of 16 or
more are more likely to have regularly attended SI
sessions or participate in SI sessions on the weekly
basis, which needs to be further verified based on
the exact timing of SI attendance.

Implications for Practice and
Research

The implications of this study are not only relevant
within therealm of S, butalso beyond thisacademic
support service, as various programs implemented
on any given college or university campus can
re-examine their service outcomes based on the
two new perspectives employed by this study. As
found by previous research, this study confirms
positive student course performance as a result
of SI participation. In addition to this, the study
demonstrates theimportanceofattending SI sessions
onaweeklybasisfor disadvantaged studentsto close
the performance gap with non-disadvantaged peers.

An implication of this finding is to encourage
morestudents, disadvantaged studentsin particular,
to utilize the provided supportservices. Institutions

might consider improving existing programs
or developing new interventions which allow or
motivate students to participate on a regular basis,
evenrequire them to participate in such intervention
programs. Institutions can implement the following
techniques to encourage weeklyattendancein order
to witness the greatest benefits: provide extra credit
points for weekly participation; offer servicesbeyond
regularbusinesshours such as weekend and evening;
diversify the methodsin which servicesaredelivered,
suchas online, to reach various student groups; and
consider the possibility of using the Co-Requisite
approach and Service Learning models with the
support services.

Supportservices might consider re-examining
program participation through frequency (the
number of visits made) and regularity (the
underlyingregular pattern) beyond the dichotomous
participationstatus. Program participation frequency
and regularity or regular pattern may play an
importantrole in reducing the performance gap for
some special student groups, such as disadvantaged
students as the case in SI. Support services might
consider using applications such as GradesFirstand
TutorTrac to accurately track the number of visits
and scheduling of visits for helpful insights beyond
dichotomous status. Such information can be used
as a marketing tool with campus community.

Institutions might also develop their own
disadvantage index, similar to the one employed
by this study, to target students who are in need of
institutional support. By combining all relevant
factorsand evaluating these factors simultaneously,
the developed index would moreaccurately measure
the status of need for students and allow institutions
tointentionally embed resources to supportstudents
in the most need. Such an index can be utilized in a
proactive manner, rather thanareactiveapproach, in
supportingstudentswhoidentifywith characteristics
most often associated with academic struggle. Early
alertprogramsand advising services can usesuchan
index to guide their services as they aim to connect
with students prior to experiencing personal or
academic stress. Through the usage of such an
index, cross-functional campus-wide relationships
canbeformed to promoteadialoguebetween various
programs on supporting the students who are most
likely to encounter challenges within theiracademic
journey.

In reviewing the literature regarding practices
with high impact on student learning outcomes to
determine whether there wasa differential outcome
for participants in underserved student groups,
Brownell and Swaner (2009) found that “there is
little research that looks at learning outcomes for
specific populations of students, and particularly
underrepresented minority, low-income, and
first-generation students” (p. 27-28). By combining
two new perspectives of program participation
frequency/regularity and the disadvantage index

JOURNAL of DEVELOPMENTAL EDUCATION



to assess the programs, this study provided a new
direction for researchers to identify the differential
program effects on learning outcomes for specific
student populations.

Conclusion

Very little to no information is present within
literature which examines the relationship
between the volume of SI visits with student course
performance. For this reason, the study reported
hereinaimed toanswer the following questions: Does
SIparticipationaffectstudents’ course performance,
and particularly, would SI visits help traditionally
disadvantaged students to narrow the performance
gap in SI-supported courses? This study not only
confirmed previous findings in literature which
demonstrate SI participation as a positive impact
on students’ learning outcomes but also further
identified the differential effects of S participation on
disadvantaged students, depending on both factors
of the degree of SI participation and the extent of
students’ disadvantage status.

All students, disadvantaged and nondis-
advantaged, were found to gain a higher average
course grade as the number of attended SI sessions
increased. More SI attendance was found to be
more important for disadvantaged students. That
is, to increase gains in closing the performance gap,
disadvantaged students should attend SI sessions
regularly or on the weekly basis. This is a valuable
implication for SI programs to help all student
populations witness larger academic performance
improvements.

Findings from this study can also be applied
beyond SI programs. As diversity within the U.S.
higher education student population increase,
the large achievement gap in bachelor degree
attainmentinhighereducation between traditionally
disadvantaged and nondisadvantaged students has
been receiving more and more attention. Given that
the process of moving towards degree completion
is not continuous but partitioned in academic
terms (Bahr, 2009), the achievement gap is the
cumulative result from the course performance
gaps over terms. Thus, seeking an effective
intervention to help disadvantaged students close
the gaps in courses is a challenging task faced by
higher educationalinstitutions. This study provided
enriched implications for institutions to effectively
fulfil such a task. There are various student support
programs implemented on campuses. Institutions
should review these programs by identifying the
differential effects of these programs on student
learning outcomes from the new perspective of
the participation frequency and regularity (or the
underlying regular patterns) for disadvantaged
students. Finding such patterns can help to increase
the success of their student population.
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