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Abstract

This study provides insight into the effectiveness of Supplemental Instruction (SI) at a Hispanic-serving institution
(HSI), particularly with Hispanic students. The United States Department of Education (2010) defines an HSI as
having a 25% or greater full-time, Hispanic student enrollment and 50% or more of all students are eligible for
need-based financial aid. It is essential for many Hispanic-serving institutions (HSIs) that have a high percentage of
Hispanic populations to find ways where they will support and retain a growing number of minority degree-seeking
students. One of the biggest challenges for HSIs is not only increasing retention, but additionally supporting the
Science, Technology, Engineering, and Math (STEM) courses at these institutions. The study contributes to the
existing research that shows that SI is an effective student success intervention in improving academic success and
course retention among Hispanic students in STEM related courses. The results showed a significant difference in
academic success and course completion among Hispanic students at an HSI with SI participation in Chemistry and
Physics courses.

Keywords: supplemental instruction; SI; Hispanic-serving institution; STEM; Hispanic Students; academic success

1. Introduction

As the population of Hispanics grew dramatically in the United States from 35 million in 2000 to 46 million in 2008
(US Bureau of Census, 2010a) there has been a corresponding increase in Hispanic students attending college from
1.4 million to 2.1 million (US Bureau of Census, 2010b). Many students from this population are choosing to attend
higher education institutions that fall into a small consortium of colleges and universities that are called
Hispanic-serving institutions (HSIs) (Laden, 2004). The definition of Hispanic-serving institution varies among
organizations. The Hispanic Association of Colleges and Universities (HACU) defines it as a college or university
that has a total Hispanic enrollment of at least 25%, consisting of full-time and part-time students at the
undergraduate or graduate level or both, including professional schools (2010). The United States Department of
Education (2010) defines an HSI as having a 25% or greater full-time, Hispanic student enrollment and 50% or more
of all students are eligible for need-based financial aid. With Hispanic-serving institutions making up seven percent
of colleges and universities in the United States and enrolling 54% of Hispanic undergraduate students, they are
faced with many challenges in educating one of the largest and fastest growing minority groups (Santiago, 2008a;
Perrakis & Hagedorn, 2010; Haegedorn, Chi, Cepeda, & McLain, 2007).

According to the American College Testing (ACT) research report (2010), retention rates continue to decline at
public four-year institutions with a current overall retention rate of 74%. Retention among minority students,
primarily Hispanic students, is a great concern due to its decreasing rates. According to the United States Department
of Education National Center for Education Statistics (2011), approximately 51% of Hispanic students cannot
complete their bachelor’s degree over a six year period. Although 38% of all bachelor’s degrees given to Hispanics
in 2001 were awarded by HSIs (National Science Foundation, 2009), only 13% were science, technology,
engineering, and math (STEM) degrees (Anderson & Kim, 2006). With national attention on retention and
graduation rates and federal-state initiatives being placed on the STEM pipeline, there is a great need for academic
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support programs that are not only cost-effective but increase student success and retention in science at HSIs.

Historically, research has indicated that academic integration for minority students is important in order to see an
increase in retention and eventually graduation (Tinto, 1986; Terenzini, 1994). Academic support programs are one
way of integrating academics outside of the classroom for students at Hispanic-serving institutions as they not only
increase student success and degree completion rates, but also give students a sense of belonging (Gastic & Nieto,
2010; Maestas, Vaquera & Zehr, 2007). Student success is possible when HSIs tailor to student needs and connect
student support services with academic programs (Gastic & Nieto, 2010; Benitez & DeAro, 2004).

Kuh, Cruce, Shoup, Kinzie, and Gonyea (2008) suggested in their study on persistence and success of
underrepresented students to use active and collaborative learning approaches in higher education campuses in order
to foster student learning among underrepresented students. Collaborative learning, as peer learning, functions
without a staff or teacher being present to control the learning; it is dependent upon peers teaching one another (Boud,
Cohen, and Sampson, 1999). Collaborative learning can be used in various subjects and fields in higher education,
more than ever in the sciences. According to Bell, Urhahne, Schanze, and Ploetzner (2010), collaborative inquiry
learning involves nine processes that students in the sciences go through. These include: 1) orienting and asking
questions, 2) hypothesis generation, 3) planning, 4) investigation, 5) analysis and interpretation, 6) model exploration
and creation, 7) conclusion and evaluation activities, 8) communication, and 9) prediction.

In evaluating academic support programs, ACT (2010) gave a list of 94 programs, services, curricular offerings, and
interventions that impact retention to 2,500 public, four-year institutions around the country and asked university
leaders to rate the degree in which these practices impacted retention. The Supplemental Instruction (SI) program
was consistently selected as one of the top three practices that have the greatest contribution to retention on college
campuses (ACT, 2010).

Supplemental Instruction is a nationally recognized academic support program that assists in increasing student
learning as student’s master course content while developing study skills that are applied to that course and future
courses (Blanc, Debuhr & Martin, 1983). Created in 1973 by Deanna Martin at the University of Missouri-Kansas
City (UMKC), it began with a simple phone call in response to attrition issues among minority students in the health
science schools (Widmar, 1994). More than thirty years later, the Supplemental Instruction model continues to
impact minority student success as it provides regularly scheduled, peer-facilitated, voluntary sessions for all
students in difficult courses (Hurley, Jacobs, & Gilbert, 2006).

McGee (2005) found in his study on the relationship of demographic variables with engagement in SI, that Hispanic
students engage in SI at a higher level than White students. The study took place on a predominantly White student
campus, where minority students could easily feel marginalized even within academic support programs. The results
of the study pointed to SI’s efficacy in engaging minority students, particularly with engaging Hispanic students. An
earlier study examined a SI program at Cornell University where they offered the program to students who were
members of ethnic groups or from disadvantaged backgrounds (Collins, 1982).The results showed that even when
the SAT scores and high school rank were held constant in a multiple regression procedure, SI attendance made a
significant difference in the academic achievement with the individual course (Biology, Chemistry, and Mathematics)
and the student’s overall cumulative grade point average. Minority students who attend SI regularly receive higher
grades when compared with the non-SI participants. Despite these studies, there is minimal research on the impact SI
has on retention or academic success at HSIs where there is more than a 25% Hispanic student population.

The Hispanic-serving institution in this study received a federal grant awarded to HSIs that proposed to address
science, technology, engineering, and mathematics (STEM) education. The grant’s intent of was to increase the
number of Hispanic and low income students attaining degrees in STEM fields. Given that research has shown that
Supplemental Instruction has been effective in increasing success in science (Parkinson, 2009; Rath et al., 2007;
Kenney & Kallison, 1994; Shaya, Petty, & Petty, 1993), it was chosen as the academic support program to be
implemented. This study’s purpose was to determine if Supplemental Instruction affected final grades in science
courses and course completion among Hispanic students at a public, four-year south Texas HSIs.

The following research questions guided the study:

1) Does the number of SI session levels have an effect on the final course grade in physics and chemistry for
Hispanic students?

2) What are the main effects of supplemental instruction and gender on physics course completion and is there
any interaction between instruction and gender?
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3) What are the main effects of supplemental instruction and gender on chemistry course completion and is
there any interaction between instruction and gender?

2. Literature Review
2.1 The Retention Framework

Traditional retention theory has been discussed and implemented in many institutions of higher education, yet the
gap between White college students and minority, low-income students remains wide (Oseguera, Locks, & Vega,
2009). With the increase of minority and low income students on college campuses, it is imperative to bridge the gap
between White students and minorities in order to meet future challenges our country faces both globally and
economically (McGlynn, 2008, p 42). In comparison with other ethnic groups, Hispanic students are delaying their
enrollment into college, thus delaying graduation (Cerna, Perez, & Saenz, 2009).

While there has been much research done in the area of retention that has contributed to our understanding of student
drop out behavior, there has been limited success with minority students due to attempts of fitting the White student
experience into all other student experiences (Oseguera et al., 2009). One of the factors that make a difference in
minority retention rates is the attention placed in knowing and understanding these students (McGlynn, 2008). In the
past, researchers have held social context, ethnic identity, and gender as controlled variables when examining
retention instead of focusing on these significant areas that influence educational outcomes (Oseguera et al, 2009).

2.2 Retention and the Campus Climate

Ethnic identity and culture have a strong influence on student persistence and when students encounter hostile
environments that are culturally exclusive there is a major disconnect (Torres, 2006). There is a great responsibility
for institutions to offer inclusive and encouraging campus climates for Hispanic students. Institutions of higher
education must adopt a re-conceptualization of success when working with Hispanic students and increasing
retention rates.

Latino students who have positive interactions with diverse peers during college and participation in academic
support programs are found to have a stronger sense of belonging (Hurtado & Ponjuan, 2005). Participating in
academic support programs builds confidence allowing Latino students to practice developing analytical skills during
their early years of college. Support structures through academic programs can benefit students by increasing skills
and confidence, while decreasing the sense of marginalization many students experience as first year college students
(Hurtado & Ponjuan, 2005).

2.3 Community and Hispanic Student Retention

When studying the multicultural influence on group learning, Sweeney, Weaven, and Herington (2008) ultimately
found in their study on international students perception of collaborative work that most respondents showed to have
a positive perspective on their personal skill development and higher order learning from the group. Having structure
and instruction in group dynamics and collaboration dissolved any preconceived notions students had on group work.
Morgan (2004) proposed that group examinations and group grades among cooperative learning circles have a
stronger, positive effect on Hispanic undergraduate students than non-Hispanic undergraduates. The study found the
group examination and grading to build a supportive environment, increased trust and respect for peers, and a deeper
understanding of content for Hispanic undergraduate students. Consequently, this environment also created a higher
concern for responsibility with their team and a higher rate of stress with their own preparation level before an exam
(Morgan, 2004).

2.4 Academic Barriers

Minority students commonly enter into college with lower achievement entrance examination scores (Green, 2006).
Fischer (2007) suggested in her study on minority students and college transition, that in the academic realm,
minority students (Blacks, Hispanics, and Asians) who had better preparation prior to college received better college
grades. Moreover, being connected with faculty increased these students’ grades. Seeking out academic enrichment
programs had a positive impact on grade point averages, particularly for Hispanic students who were underprepared

from high school (Fischer, 2007). Receiving study skills training while in college has been found to be helpful for
Hispanic students (Longerbeam, Sedlacek, & Alatorre, 2004; Fuertes & Sedlacek, 1995).

2.5 Economic Barriers

Hispanic students are entering college with the lowest average socio-economic statuses among minorities; as a result,
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this affects their access to information, quality of education, and educational performance (O’Connor, 2009). Many
Hispanic students are employed off-campus so that they are able to meet their living and educational expenses.

First-generation college students work more hours than their counterparts and are involved in less extracurricular
activities with their peers. These activities could help engage students in the institution (Pascarella, Pierson, Wolniak,
& Terenzini, 2004). Pasceralla et al., (2004) found that although first generation students are less involved in
extracurricular activities in college, their involvement in their own social groups does positively impact their own
sense of control over their academic success.

2.6 The STEM Education Pipeline at HSIs

The United States must focus on the institutions that are recruiting and educating the fastest growing population in
the US, Hispanic-serving institutions, in order to compete globally in the areas of Science, Technology, Engineering,
and Math (STEM), its (Gates, 2010). Over the years the challenge for underrepresented students in STEM programs
has been to engage in academic support programs that increase learning and achievement without stigmatizing
students with remedial status as they enter into college for the first time (Seymour & Hewitt, 1997; Seymour, 2002).
A shift from traditional, lecture-based classes to a more collaborative, activity-based learning environment has
emerged in STEM courses and the focus has evolved from teaching to learning (Seymour, 2002). Implementing
innovative practices that increase student learning, academic success, retention, and degree attainment are critical for
strengthening the STEM pipeline at HSIs.

Crisp, Nora, and Taggert (2009) discovered in their study that Hispanic students at HSIs have a high representation
in STEM majors. Moreover, when compared to white students, Hispanic students’ financial support, parental
education, and math SAT scores do not make a difference when choosing a STEM major. Despite this study, the
financial strain of college is a reality for many Hispanic students earning STEM degrees; HSIs have the opportunity
to increase the knowledge of financial aid and decrease the dependence many students have on loans (Violino, 2011).

2.7 Academic Support Programs at HSIs

With President Obama’s 2020 college graduation initiative, HSIs are in a critical position to promote post-secondary
opportunity and create an economic recovery among Hispanic students. In their study, Gastic and Nieto (2010)
maintain that successful HSIs incorporate student support services with academic programs in order to build
effective support environments around their students. Academic enhancement programming increases student degree
completion at HSIs and contributes to student success.

Tinto (1994) confirmed that concepts of academic and social integration play a critical role in creating a sense of
belonging for students. Maestas et al. (2007) sought to discover factors that build a connection with students and
found that students who were involved in academic support programs had an increased sense of belonging. Having a
supportive academic network in diverse environments increases the students’ connection with the university, which
in turn, impacts their retention at the institution. Additionally, Maestas et al. (2007) found that faculty and student
interactions build a greater sense of belonging.

2.8 Supplemental Instruction: An Exemplary Academic Support Program

The Supplemental Instruction (SI) program has been implemented and accepted at many institutions around the
country. With the implementation of SI in over 800 colleges and universities in the US and around the world, there is
evidence of the value and positive impact the program has had on students (Congos, 2002). Supplemental Instruction
is one academic support program that requires the program supervisors to measure its impact and outcomes semester
by semester. With this high expectation among SI programs, SI supervisors are equipped with researched
assessments that can be manipulated to result in anecdotal information, descriptive statistics, and inferential statistics
(Congos & Schoeps, 1999)

SI programs identify high-risk courses that would benefit from having a structured study session offered to students.
Courses that are identified as high-risk are courses that students label as “killer” courses and they have been
identified as general education courses where there is a 30% or higher of D, F, and withdrawals from students in the
course (Blanc, Debuhr & Martin, 1983). The group study sessions are offered with an emphasis on course content,
not because of the difficulty of the professor, but instead because of the difficulty of the subject matter. In the study
sessions there is an effort to merge content with practice and to connect learning strategies to the course material
(Blanc & Martin, 1994).

One of the key qualities that Supplemental Instruction sessions offer to students is a place where students can come
together to study and learn from each other. Students are placed in a more active role in processing information and
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they are given ownership over their own learning. Wilcox & Koehler (1996) characterize the process as student
engagement; while students engage one another with questions the process develops critical thinking skills instead of
passive learning. Research shows students who attend Supplemental Instruction progress from only being passive
listeners to being active processors of information and later develop into critical thinkers (Congos, 2002; Wolfe,
1987).

2.9 Science Success

Retaining and graduating minority students and females in the sciences is a feat that the U.S. government and higher
education institutions have taken on for many years. The support of Supplemental Instruction through small group
skill development has proven to make positive waves in learning scientific concepts and problem-solving among
underrepresented students, which include women and minority students (Lundberg, 1995; Rath et al., 2007; Shaya,
Petty, & Petty, 1993). Supplemental Instruction can be applied to a diverse scale of subjects; nonetheless, it has
shown to be effective in teaching scientific concepts and contributing to the success of students in the sciences
(Congos & Mack, 2005; Gaddis, 1994; Gattis, 2002; Lundeberg, 1990; Lundeberg & Moch, 1995; Parkinson, 2009).

3. Methodology and Research Design

The quantitative approach of this study was selected due to the experimental nature of the research which determines
if an intervention influences a certain outcome (Creswell, 2009). More specifically, the study assessed how the SI
program impacted Hispanic students who participated as determined through final grades or course completion rates
and if there was a difference between attendance and gender (Creswell, 2009). The statistical procedures that were
used were the One-Way and Two-way Analysis of Variance (ANOVA). Students in the courses selected were not
randomly assigned by the researcher defining this as a non-experimental study, but most importantly it infers a
correlation relationship (Crowl, 1986). This study analyzed: 1) three groups of SI attendance, 2) final course grade, 3)
course taken, and 4) gender.

The department of education awarded this particular HSI a cooperative grant award of $1.2 million per year for up to
two years (HACU, 2010). One of the intents of the federal grant was to increase the number of Hispanic and low
income students attaining degrees in the fields of science, technology, engineering, and mathematics. Through this
grant, the SI program was fully funded in support of science, mathematics, and engineering gateway courses for two
academic years. SI sessions were held three times a week for an hour throughout the semester for each identified
course and were facilitated by a trained SI leader. The SI sessions were designed to get students working together to
help develop strategies to master course content, review class material and prepare for exams. Study strategies were
used to teach note taking, organization, questioning techniques, vocabulary, and test preparation as students reviewed
the course material with their classmates. Attendance at SI sessions is voluntary and recorded by student
identification number on sign-in sheets that were provided by the SI leaders.

Supplemental Instruction targets courses that have been designated to be barrier courses and have a 30% or higher D
or F grades or withdrawal rates among students (Blanc, Debuhr & Martin, 1983). At this particular HSI, University
Physics and Inorganic Chemistry were courses that fell into the 30% criteria. The Physics course analyzed was
Physics 2325: University Physics 1. The Chemistry course analyzed was Chemistry 1311: General Inorganic
Chemistry 1. These courses were identified as at-risk courses and were supported by the SI program. The population
of the study consisted of a total of 601 undergraduate students enrolled in Inorganic Chemistry I and University
Physics I courses during the 2009-2010 year. There were a total of 415 students in Chemistry and 186 students in
Physics.

The sample for the study was a total of 357 Hispanic students, with 261 enrolled in Inorganic Chemistry I and 96
enrolled in University Physics I. The sample identified SI participants and non-SI participants within the courses
selected. In Chemistry there were 161 (61%) SI participants and 100 (38%) non-SI participants. In Physics, there
were 62 (65%) SI participants and 34 (35%) non-SI participants. Attendance records, level of SI attendance, and
final grades were requested and provided by the Supplemental Instruction office at the Title V Grant office. Gender
and ethnicity information were requested and provided by the Office of Institutional Research at the institution.

Supplemental Instruction sessions were offered to all students enrolled in the designated sections of Inorganic
Chemistry I and University Physics I courses and was a free academic support service to all students. Therefore,
there were no incentives given to students in order to attend SI sessions. There were 42 possible SI sessions per
semester for students to attend or approximately 84 sessions for the academic year. The selection process in this
study was based on students that were enrolled in the course and were identified with the institution as Hispanic
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students. The participants were not randomly assigned, but instead they were self-selected based on enrollment in the
course and level of SI attendance.

4. Results
4.1 SI Effect on Final Grades

In order to investigate whether SI attendance had an impact on final course grades and course completion rates of
Hispanic students at a HSI, a One-way ANOVA and a Two-way ANOVA procedure were used to analyze the data.
The variables that were analyzed in this study include: 1) three groups of SI attendance, 2) final course grade, 3)
course taken, and 4) gender. The independent variables were the number of SI sessions attended, which were divided
into three groups. The non-SI group =0, the low group = 1-10 SI sessions attended, and the high group = 11or more
SI sessions attended in one semester. The final grade was defined as: A=5,B=4,C=3,D=2,F=1,Q=0.1In
addition, gender (male or female) was an independent variable. The dependent variables were the following: course
completion rates and final course grades for this study.

The One-way ANOVA statistical test was used in order to answer research question one: Does the number of SI
session level have an effect on the final course grade in physics and chemistry for Hispanic students? A One-way
ANOVA was conducted to assess whether final grade means, the dependent variable, were significantly different
among the SI attendance levels (non-SI, low-SI, and high-SI), or groups. The SI attendance level variable was solely
based on total number of SI sessions attended with the mean score for the classes in chemistry or physics. The means
and standard deviations for final grades based on SI attendance levels for Inorganic Chemistry I and University
Physics I are noted in Table 1.

Table 1: Means and Standard Deviations for Final Grades

Session Attendance

Course Number Level Mean SD N

CHEM 1311 Non-SI 1.73 1.569 100
Low 2.85 1.532 120
High 3.61 1.243 41

PHYS 2325 Non-SI 1.59 1.351 34
Low 2.12 1.348 49
High 3.62 1.261 13

The means for course final grades showed an increase between non-SI to low and low to high for both courses. As SI
attendance increased so did the final grades among Hispanic students.

In Inorganic Chemistry I (CHEM 1311), the mean for final grades increased from the non-SI group (M = 1.73, SD =
1.57), to the low SI level (M = 2.85, SD = 1.53), to the high SI level (M = 3.61, SD = 1.24). The descriptive data
allowed us to assume there was one letter grade higher between the non-SI to low SI and two letter grades higher
between the non-SI to high SI levels for chemistry.

In University Physics I (PHYS 2325) courses, the mean of the final grades increased from the non-SI level (M = 1.59,
SD = 1.35), to the low SI level (M = 2.12, SD = 1.35), to the high SI level (M = 3.62, SD = 1.26). The descriptive
data revealed a final grade increase between the non-SI to low SI attendance level and the non-SI group to high SI
attendance levels for physics. Again, the increase was approximately one letter grade improvement between the
non-SI group to the low attendance level and two letter grades more between the non-SI group and the high
attendance levels in physics.

4.2 SI Effect on Chemistry Final Grades

A One-way ANOVA was conducted to evaluate the effects the SI session attendance level had on final grades in
Inorganic Chemistry I. The One-way ANOVA indicated there was significance F(2, 258) = 27.37, p < .00, partial n
=.175. Since the data confirmed there was a significant difference among the SI session level means on final grades
and the overall F test was significant, follow-up tests were conducted. The post hoc tests were conducted to analyze
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the effect of SI session attendance levels by examining if a certain SI level (non-SI, low, or high) was more effective
in increasing final grades among Hispanic students.

The results of this analysis indicated that there was a significant difference in final grade means between the non-SI
level (M = 1.73, SD = 1.57) and the low SI level (M = 2.85, SD = 1.53), p < .05. There was also a significant
difference in final grade means between non-SI (M = 1.73, SD = 1.57) and high SI attendance levels (M = 3.61, SD =
1.24), p < .05. Likewise, there was a significant difference in final grades between low SI level (M = 2.85, SD = 1.53)
and high SI level (M = 3.61, SD = 1.24), p <.05. SI participation did make a difference in chemistry final grades for
Hispanic students. The results of this comparison supported the research hypothesis. There were significant
differences among non-SI, low, and high attendance at SI sessions on Chemistry final course grade for Hispanic
students (non-SI attendance < low attendance < high attendance).

4.3 SI Effect on Physics Final Grades

A One-way ANOVA was conducted to evaluate the effect the SI session attendance level had on final grades in
University Physics I. The One-way ANOVA indicated there was significance F(2, 93) = 10.79, p < .00, partial n?
= .188. Since the data confirmed there was a significant difference among the SI session level means on final grades
and the overall F test was significant, follow-up tests were conducted. The post hoc tests were conducted to analyze
the effect of SI session attendance levels by examining if a certain SI level (non-SI, low, or high) was more effective
in increasing final grades in Physics among Hispanic students. The results are found in Table 2.

Table 2: Multiple Comparisons for SI Session Levels Effect on Physics Final Grades

Session Session

Attendance Attendance Mean

Level Level Difference Sig.
Tukey HSD Low -.53 179

Non-SI High 2.03° .000

Low High -.1.49 .002

*The mean difference is significant at the .05 level.

Surprisingly, the results of this analysis indicated that there was no significant difference in final grades between the
non-SI level (M = 1.59, SD = 1.35) and the low SI level (M = 2.12, SD = 1.35), p =.18. Alternatively, there was a
significant difference in final grade means between non-SI (M = 1.59, SD = 1.35) and high SI attendance levels (M =
3.62, SD = 1.26), p < .05. Similarly, there was a significant difference in final grades between low SI level (M = 1.59,
SD = 1.35) and high SI level (M = 3.62, SD = 1.26), p < .05. SI participation made a difference in physics final
grades for Hispanic students between those who did not attend SI sessions and those who attended 11 or more SI
sessions. Additionally, there was a significant difference in mean final grades between those students who attended
1-10 sessions and those attending 11 or more sessions (non-SI attendance < high attendance; low attendance < high
attendance)).

4.4 SI Effect in Physics Course Completion

A Two-way ANOVA statistical test was conducted to answer research question two: What are the main effects of
supplemental instruction and gender on physics course completion and is there any interaction between instruction
and gender? The means and standard deviations for course completion in Physics as a function of the two factors, SI
attendance and gender, are presented in Table 3.

Table 3: Means and Standard Deviations for Physics Course Completion

Session
Gender Attendance Level Mean SD N
Male Non-SI .39 .50 28
Low .65 .49 34
High 91 .30 11
Female Non-SI 33 52 6
Low .67 .49 15
High 1.00 .00 2

The descriptive data indicated a steady increase of physics course completion means from the non-SI group to low SI
level and low SI level to high SI attendance level with both males and females. The means for male course
completion increased from the non-SI level (M = .39, SD = .50), to the low SI level (M = .65, SD = .49), to the high
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SI level (M = .91, SD = .30). Similarly, there was an increase in course completion means among female students
from the non-SI level (M = .33, SD = .52), to the low SI level (M = .67, SD = .49), to the high SI level (M = 1.00, SD
=.00).

A Two-way ANOVA was conducted to evaluate SI attendance levels and gender main effects on physics course
completion. Physics course completion was chosen as the dependent variable and gender and SI session levels were
chosen as factors. The Two-way ANOVA indicated no significant interaction between SI attendance levels and
gender, F(2, 90) =.079, p = .924, partial n>= .002 and no significant main effect for gender, F(1, 90) =.013, p = .909,
partial 1> =.000. There was a significant main effect for SI session level, F(2, 90) = 4.71, p < .05, partial n> = .095.
The effect size for the SI session level analysis was medium to large n>= .095, meaning that 10% of the variance in
course completion was due to supplemental instruction. It was determined that there was no difference in course
completion means between Hispanic males and females. However, the results indicated there was a significant
difference in means of course completion between the SI attendance levels.

Post hoc tests were conducted on the significant main effect of SI session levels to examine if a certain SI level
(non-SI, low, or high) was more effective for course completion in physics. The results of the pairwise comparison
indicated that there were significant differences in physics course completion means between the non-SI (M = .38,
SD = .49) and the low SI levels (M = .65, SD = .48), p < .05, and between the non-SI (M = .38, SD = .49) and high SI
level (M = .92, SD = .28), p <.05. There was no significant difference in physics completion between the low SI (M
= .65, SD = .48) and high SI level (M = .92, SD = .28), p = .164. It was determined that there were significant
differences in physics course completion between Hispanic students who did not participate and those who
participated in SI sessions (non-SI attendance < low attendance; non-SI attendance < high attendance). Hispanic
students who participated in SI had higher course completion means in physics than those who did not participate in
SI. It appeared that the number of sessions did not make a difference in physics course completion.

4.5 SI Effect in Chemistry Course Completion

A Two-way ANOVA statistical test was conducted to answer research question three: What are the main effects of
supplemental instruction and gender on chemistry course completion and is there any interaction between instruction
and gender? In Table 4, the means and standard deviations for course completion in chemistry as a function of the
two factors, SI attendance and gender, are presented.

Table 4: Means and Standard Deviations for Chemistry Course Completion

Gender Session Attendance Level Mean SD N
Non-SI 46 .50 63
Male Low .79 41 68
High 93 .26 28
Non-SI 27 45 37
Female Low .81 .40 52
High 1.00 .00 13

The descriptive data indicated a steady increase of course completion means between the non-SI group to low SI
attendance levels and low to high SI attendance levels with both males and females. Male student course completion
mean increased from the non-SI group (M = .46, SD = .50), to the low SI level (M =.79, SD = .41), to the high SI
level (M = .93, SD = .26) and increased for female students from the non-SI group (M = .27, SD = .45), to the low SI
level (M = .81, SD = .40), to the high SI level (M = 1.00, SD = .00).

A Two-way ANOVA was conducted to evaluate SI session attendance levels and gender main effects and the
interaction between SI level and gender on chemistry course completion. Chemistry course completion was chosen
as the dependent variable and gender and SI session levels were chosen as factors. The Two-way ANOVA indicated
no significant interaction between SI attendance levels and gender, F(2, 255) = 2.05, p = .132, partial n°=.016 and
no significant main effect for gender, F(1, 255) = .338, p = .562, partial 1> = .001. There was a significant main
effect for SI session level, F(2, 255) = 39.78, p < .05, partial n° = .238. It was determined that there was no
difference in chemistry course completion means between Hispanic males and females. Conversely, there was a
significant difference in means of chemistry course completion between SI attendance levels.

Post hoc tests were conducted on the significant main effect of SI session levels to examine if a certain SI level
(non-SI, low, or high) was more effective for course completion in chemistry. The results are shown in Table 5.
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Table 5: Multiple Comparisons for SI Session Levels in Chemistry Course Completion

Session Session . .
Attendance Level Attendance Level Mean Difference ~ Sig.
Tukey HSD Low 417 .000
Non-SI High 56° .000
Low High 15 11

*The mean difference is significant at the .05 level.

The results of the pairwise comparison indicated that there was a significant difference in chemistry course
completion means between the non-SI (M = .39, SD = .49) and the low SI level (M = .80, SD = .40), p < .05 and
between non-SI (M = .39, SD = .49) and high SI level (M = .95, SD = .22), p < .05. There was no significant
difference in chemistry course completion means between the low SI level (M = .80, SD = .40) and high SI level (M
= .95, SD = .22), p = .111. The results indicated there were significant differences in chemistry course completion
means between Hispanic students who did not participate and those who participated in SI sessions (non-SI
attendance < low attendance; non-SI attendance < high attendance) . The Hispanic students who participated in SI
have higher course completion means in chemistry. The number of sessions did not make a significant difference in
chemistry course completion.

5. Discussion

With current college graduation initiatives, HSIs are in a critical position to promote post-secondary opportunity and
create an economic recovery among Hispanics. Gastic and Nieto (2010) maintain that successful HSIs incorporate
academic support services to build effective support environments around their students. Research has pointed to the
effectiveness of the academic support program, Supplemental Instruction, whether it be by assessing variables such
as academic preparedness, student motivation, (McCarthy A., & Smuts B, 1997) student disciplines, mandatory or
voluntary SI sessions, by differing ethnic groups, or disadvantaged or high-achieving groups; SI participants clearly
outperform their peers (Blanc, Debuhr & Martin, 1983; Congos & Schoeps, 1993; Hodges & White, 2001; McCarthy
& Smuts, 1997; Ogden, Thompson, Russell & Simons, 2003; Ramirez, 1997). However, there is little SI research on
its effectiveness with Hispanic student success. The results to this study not only supported the existing research on
SI’s effectiveness in increasing academic success, but most importantly it contributed to SI’s effectiveness among
Hispanic populations. This is an essential addition to the SI research as institutions of higher education seek to
implement innovative practices that increase student learning, academic success, persistence, and degree attainment
among Hispanic students.

The first section of the study evaluated SI’s impact on final grades in Inorganic Chemistry I and University Physics I
among Hispanic students. A One-Way ANOVA was conducted to assess whether final grades were significantly
different among SI attendance levels. The results showed a significant effect between SI levels and final grades in
both chemistry and physics. However, when follow-up tests were conducted to evaluate pairwise differences among
the SI attendance level means there were significant differences among non-SI, low, and high attendance at SI
sessions in Chemistry, but surprisingly there was no significant difference in Physics final grades between the non-SI
level and the low SI level. There was a significant difference in Physics final grade means between non-SI and high
SI attendance levels and between low SI level and high SI level.

Student success in college physics has been a topic of concern for physics educators for decades. Research has found
a relationship between high school physics courses and college physics grades (Sadler & Tai, 2001). While Sadler
and Tai found that students appear to do better in college physics if they have taken rigorous high school physics
courses, many high school students are not taking even a full year of physics in high school (College freshman,
2009). Further, many students’ personal conceptual models of physics contain many misconceptions and
misunderstandings based on their observations of the natural world (Halloun & Hestenes, 1985). These
misconceptions can be highly resistant to change and can impact college performance without intervention from SI
programs. Finally, while no data was kept on when students accessed SI in this study, accessing SI early in the
course may be of greater benefit than later in the course. As with many sciences, knowledge in physics is cumulative
and additive (Courtney, Althausen, & Courtney, 2007); if students in the 1-10 level of SI accessed the SI later in the
course, it may have been too little, too late.

Additionally, the study evaluated SI’s impact on course completion in Inorganic Chemistry I and University Physics
I among Hispanic students. A Two-way ANOVA was run to determine course completion in both courses based on
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SI attendance levels and gender. The results indicated no significant main effect for gender and no significant
interaction effect between SI attendance levels and gender. There was a significant main effect for SI attendance
level in chemistry and physics course completion. After conducting follow-up tests, the results showed a significant
difference in course completion between Hispanic students who attended SI sessions and those Hispanic students
who did not attend SI sessions. As long as Hispanic students participated in SI, regardless of the number of times
they attended, their course completion rate increased. The results support when Hispanic students participate in SI
sessions they are more likely to complete Inorganic Chemistry and University Physics I. However, in the area of
completion, the results may also suggest that students who attend no sessions of SI may have a lack of prior
knowledge in these areas and/or a lack of motivation. This would lead to completing future research controlling for
prior knowledge in the areas of chemistry and physics and in student motivation.

6. Conclusions

With national attention on retention and graduation rates and federal-state initiatives being placed on the science,
technology, engineering, and math (STEM) pipeline, there is a great need for academic support programs that are not
only cost-effective but increase student success and persistence in the sciences at Hispanic-serving institutions
(HSIs). It is imperative that HSIs, having a high percentage of Hispanic populations, find ways where they will
support and retain this growing number of degree-seeking students. It is essential that academic support programs
such as Supplemental Instruction are available to help such students succeed academically.
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