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Abstract

Academic programs targeted for first-time students
can help their persistence in STEM majors. Our project,
ASCEND STEM, included three first-year experiences
(FYEs) designed to offer students the skills that would
help them successfully traverse potential barriers to aca-
demic success. In the FYEs, we sought to strengthen the
learning power, improve the academic achievements, and
increase the postsecondary success of first-time, full-time
freshmen majoring in a STEM discipline. Two models of
FYE were offered in three settings—two scenarios were
for engineering majors and the third for science and
mathematics majors. Both models tested whether the of-
fering of literacy skill building in the context of discipline
knowledge acquisition strengthened learning power (as
measured by the Effective Lifelong Learning Inventory)
and asked whether this could affect academic success
and persistence within the STEM major. We found that
either model one, integrating literacy skill building and
discipline-based concepts into a single course (the ap-
proach used in science and math), or model two, pairing a
literacy skill building course with either a discipline-based
course or a special group support program (the approach
used in engineering), improved learning power. Increases
in learning power were a valid predictor of improved
grades and persistence in engineering where a high-
quality control group was available.

Introduction

At California State University, Fullerton (CSUF)—a
large, four-year, Hispanic-serving institution in southemn
(alifornia—25% of first-time, full-time students enter-
ing as science, technology, engineering, and mathemat-
ics (STEM) majors left their department or college within
their first year (data from 2012). Ofthe 75% who continue
in STEM their second year (2013), 20% of these students
failed to earn 24 or more credits—the minimum needed
to establish a five-year graduation trajectory. Not surpris-
ing, fewer than half of the students who failed to earn 24
or more credits completed their degrees within five years.

These campus statistics are not uncommon. The 6-yr
degree-completion rate of undergraduate STEM majors at

Figure 1. Five essential educational processes associated with student success. Graduation is the desired
outcome and ultimate measure of academic success. The project sought to improve attainment

of and reduce impediments to skills acquisition required for passage through each process.

U.S. colleges and universities is less than 40% (President’s
Council of Advisors on Science and Technology [PCAST],
2012). Graduation and persistence rates among women,
underrepresented minorities (URM), and first-generation
college students are even more troubling. These students
leave STEM majors at significantly higher rates than their
counterparts. This outcome correlates with several factors
(discussed below) that indicate a low level of prepared-
ness. So it is not surprising that these students enter uni-
versity with less confidence and are more likely to be re-
quired to take remediation in their first year (Riehl, 1994;
Hudley, et al., 2009).

With these characteristics in mind, this study aimed to
improve the success of STEM majors at CSUF via a project
called ASCEND STEM. Qur results should provide insight
to other HSIs around the country, looking to implement
support programs to improve the postsecondary success
of their first-generation, URM students.

The academic success of students entering the uni-
versity for the first time, especially those who are first-
generation and low-income (Lopez, 2009), is often de-
railed at one of five critical points in their paths to degree
completion (Figure 1):

* academic preparation (Adelman, 1999, 2006;
Hoachlander et al., 2003; Warburton, Bugarin, & Nu-
fiez, 2001; Balemian & Feng, 2013),

* academic and social acculturation (Tinto, 1993; Was-
smer, Moore, & Shulock, 2004; Katrevich & Aruguete,
2017),

* academic and social engagement (Zhao & Kuh,

2004),

* planning & goal-setting (Choy, 2001; Terenzini et al,
1996), and
* timely progress toward the degree (Adelman, 2006;

Moore & Shulock, 2009).

Failure to achieve or remediate any of these areas can
increase attrition and withdrawal (see theoretical models
from Lee, Mackie-Lewis, & Mark, 1993; Guiffrida, 2006;
Nora et al., 2006; Tinto, 2006).

One aspect of the ASCEND STEM project was a first-
year experience (FYE) designed to offer students the skills
that would help them successfully traverse these potential
barriers. In the FYE, we sought to strengthen the learning
power, improve the academic achievements, and increase
the postsecondary success of first-time, full-time fresh-
men majoring in a STEM discipline.

To achieve these objectives, we focused on helping
first-time, first-year STEM majors, particularly non-tradi-
tional students, to take charge of their academic success
by equipping them to engage in curricular and co-curric-
ular campus activities using strategies proven to improve
academic performance. Kuh et al. (2008) reported that
student engagement in educationally meaningful activi-
ties—so-called high-impact practices (HIPs)—is posi-
tively related to academic outcomes like first-year grades
and persistence to the second year of college. That study
also concluded that while exposure to effective educa-
tional practices benefited all students, the effects were
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even greater for less-prepared students and students of
color, compared to white students. In addition, Tiemey
(2004) noted the importance of cultural and social capital
for student retention. Whereas, Jensen (2011) observed
that factors influencing retention operate on the;

* individual level (academic performance, including
GPA; course load; academic self-discipline; and at-
titudes and satisfaction, including positive attitude
about academics, commitment to college and sense
of belonging and social connectedness);

* institutional level (academic engagement, includ-
ing undergraduate research, university size and op-
portunities to join clubs); and

* social and external level (social and family support,
including faculty and staff support, a familiar and
authentic cultural environment, a sense of belong-
ing and community and a sense of importance).

Because low-income, first-generation students tran-
sitioning from high school to higher education experi-
ence profound doubts and fears about their identity and
capacity as college students (Yeager & Dweck, 2012),
this project employed interventions shown to be effective
for aiding non-STEM students; these interventions were
modified to address academic and social issues as they
present in STEM majors. Additionally, the findings that
mathematics intervention programs—even at pre-colle-
giate levels—nhave improved student success and persis-
tence, influenced the intervention planned for science and
mathematics majors (Wake, 2011; Dika & D'Amico, 2016).
In response, the project developed first-year experiences
designed to address impediments to graduation for three
groups of STEM students: undeclared engineering majors
(EGGN 100, Introduction to Engineering), female students
in engineering or computer science majors (Women in
Computing and Engineering Program, WICE), and science
or math majors (CNSM 100, Introduction to Learning and
Thinking in Science and Math). The goals for these first-
year experiences (FYE) were to:

* prepare students for the academic rigors of STEM
majors so that the high-performance expectations of
their majors were not a surprise (Tinto, 2012);

* strengthen students'learning power and build readi-
ness and competence as required to provide them
with the academic momentum to traverse critical
transition points in STEM majors (Buckingham Shum
& Deakin Crick, 2012);

* expose students to curricular and co-curricular re-
sources, activities, and opportunities that would
build awareness of campus culture (Stephens et al.,
2014; Katrevich & Aruguete, 2017);

* offer students peer mentoring and participation in
learning communities—activities known to help all
students improve success at the university (Moon, et
al., 2013; Stephens et al., 2014);

* Use the peer mentoring program to augment tradi-

tional faculty advising to provide a student-oriented
perspective on the importance of planning and goal
setting for fostering timely academic progress;

* involve students in collaborative, team-based ap-
plied projects to set the stage for future engagement
in formal undergraduate research (Kuh, 2008; Moon
et al,, 2013) or service/community-based learning
(Zhao and Kuh, 2004) experiences; and

* evaluate first-time freshmen's learning power and
one-year persistence (Sujitparapitaya, 2006) as
gauges of their preparation to succeed in the remain-
der of their academic career.

Learning power can be described as the personal
power to learn. Deakin Crick et al. (2004) conducted a
substantial literature review to identify dispositions, atti-
tudes, and values found to impact an individual’s capacity
and motivation to learn (e.q., self-determination theory,
goal orientation, leaming dispositions, locus of control,
self-esteem, etc.). Once consolidated, the researchers
explored the dimensionality of these constructs; the re-
sult: seven conglomerates or dimensions of variables that
they define as learning power. The study also resulted in
a psychometrically sound assessment to measure learn-
ing power and dimensions, and to provide a dimensional
learning profile to aid self-awareness and self-instruction:
the Effective Lifelong Learning Inventory (ELLI).

The seven dimensions of learning power include (Figure 2):

* changing and learning — a sense of oneself as some-
one who leams and changes as a result;

* (itical curiosity — an orientation to want to probe a
concept beyond the superficial;

* meaning making — making connections and under-
standing that learning matters personally;

* (reqtivity — propensity to be imaginative and intuitive
and to be playful and take risks while learning;

* learning relationships — being comfortable of learning
independently as well as from or with others;

* strategic awareness — being aware of how and why
one learns and actively managing one’s own learning;

* resilience — the orientation to persevere when facing
a challenge to the progress in one’s learning processes
(Deakin Crick, R., Broadfoot, P & Claxton, G. 2004).

The conception of leaming power and its assessment
tool have been found valuable for education, business, and
corporate organizations to support individual and collab-
orative learning. Studies have found the ELLI instrument
and profile to improve sel-directed learning and teacher-
facilitated pedagogical change but only with coaching
conversation and/or skilled pedagogical interventions (e.g,
inquiry-based learning and authentic pedagogy). From a
aritical review of these studies, Deakin Crick, Huang, Shafi
and Goldspink (2015, p. 124) concluded:

The coaching conversation created ‘space’ for indi-
viduals to identify their unique sense of identity as a
learner and to begin to‘own’and formulate a particular

purpose or desired outcome. With skilled pedagogical
interventions, these conversations formed a starting
point for the individual to determine what they want-
ed to achieve in a learning context (why) and how
they would go about achieving that purpose (how).
The responsibility for the processes of learning shifted
from the teacher to the learner.

An excellent summary of how the ELLI operates in the
context of a STEM discipline can be found in Godfrey,
Deakin Crick, & Huang (2014). In that pilot study, the re-
searchers focused on engineering students who needed to
apply knowledge already mastered to demonstrate com-
petence in systems thinking and design. Students began
with a specific engineering problem and were challenged
to construct a framework that defined the boundaries of
and connections within the space of engineering prac-
tices that would foster a functional solution to the prob-
lem. Thus, no specific knowledge or rote learning could
be used to reach a solution. Instead, resolving the issue
required considering the problem as a part of a whole
system and reaching an outcome within the boundaries
of that system. The process depended “. . .on the ability
to learn, and to progress through an open-ended, forma-
tive, dynamic learning process.” This required a cumula-
tive application of a unique assembly of knowledge from
multiple sources to reach a novel conclusion—a process
that is driven by and challenges the limits of a student’s
learning power. Students who undertook this approach
showed a trend of growth (rise in median scores) in all
dimensions of learning power and a significant increase in
strategic awareness—a key dimension of learning power.
Creativity and resilience showed the smallest growth. In
general, these factors prove to be among the most difficult
learning power dimensions to positively impact, even in
courses in science and technology where both are seri-
ously challenged.

Building upon the existing research, we explored if
FYE courses with high-impact practices would improve
the learning power and academic achievement of low-
income, first-generation students who are majoring in a
STEM discipline.

Method

We evaluated the impact and outcomes of three dif-
ferent FYEs implementing high impact practices and lit-
eracy skill building, and compared student outcomes to a
control course that did not offer any coaching in learning
literacy skills. We collected data across all groups through
student surveys, the ELLI, and performance/enrollment
records. We then employed inferential and regression
analytic techniques to determine key findings.
First-Year Experience (FYE)

Three different FYEs were offered to incoming first-
time, full-time STEM-majoring students in Fall 2015 and
2016—these three FYEs utilized one of two different
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models for adding new learning strategies to discipline-
based curricula. Model one integrated literacy building
concepts and discipline-based content in a single course,
whereas model two paired a literacy building course with
a discipline-based course or program.

In the integrated model, one FYE, (NSM 100: /ntro-
duction to Learning and Thinking in Science and Math,
aimed to integrate literacy building concepts with a
curriculum focused on enhancing quantitative reason-
ing skills. Elements of CNSM 100 were also based on a
course proven to have high-impact on student success
and to promote timely graduation by participants, the
(al State Fullerton Freshman Programs course (UNIV
100) (Moon et al., 2013). Thus, we incorporated strate-
gies to acclimate students to university life, opportunities
to engage in campus activities, and tools for goal setting;
e.., students gained an understanding of career oppor-
tunities, developed a thorough awareness of the leamning
resources available to them, and connected with faculty,
staff, and peers who could support them through gradu-
ation (Padget et al., 2013). Also, CNSM 100 offered the
unique learning goal to strengthen quantitative reasoning
and improve literacy skills in the context of a hands-on,
problems-based, team-oriented curriculum. This course
was available to any science or mathematics student re-
qardless of specific disciplinary major and was co-taught
by instructors from the Department of Mathematics and
the Department of Literacy and Reading.

The other two FYEs shared a common strategy; i.e.,
the pairing of a literacy skill building course, READ 201A:
New  Literacies for Academic Success, with discipline-
oriented curricula. The first example of a paired-model
FYE included a course, EGGN 100: Introduction to £n-
gineering, which was offered to undeclared engineer-
ing majors. EGGN 100 focused on introducing essential
concepts in civil, computer, electrical, and mechanical
engineering and was paired with READ 201A. EGGN 100
was co-taught by four engineering instructors and READ
201A was taught by an instructor from the Department of
Literacy and Reading. In the second example of a paired-
model FYE, READ 201A was paired with a student sup-
port program targeting first-year female engineering and
computer science majors—the Women in Computing
and Engineering (WICE) program. WICE included accul-
turation, engagement, and goal setting components as
well as special lectures that focused on how to succeed
in engineering and computer science as a female profes-
sional.

There was one additional variation between the FYE
for science and math majors compared to those for engi-
neering majors—science and math majors experienced
peer mentoring. Each section of CNSM 100 had four peer
mentors who worked with ten students each. Students
had at least one-hour sessions with their peer mentor
three times per semester. The goal for the peer mentors
was to make and maintain a personal contact with their

mentees, offer them informal coaching on cultural and
academic aspects of college life as a science or math ma-
jor, and provide feedback on how to interpret and respond
to their ELLI data.

In summary, we offered three groups of STEM stu-
dents FYEs that combined discipline content with literacy
skill building, critical reading, analytical thinking, and
other strategic leamning skills such as setting short-term
obtainable academic expectations and long-term aca-
demic and career goals. The FYEs also incorporated the
high impact practices (HIPs) of learning communities,
community service, peer mentoring, and undergraduate
research components.

We were also interested in comparing the two mod-
els (integration vs. pairing) to determine whether the way
that literacy skill building components were coupled with
discipline knowledge-based curricula made a difference.
In CNSM 100, because it was developed as a new course,
the concepts were integrated with the discipline-based
curriculum and were practiced by the students in the con-
text of quantitative reasoning and the problem-oriented,
team-based projects. Whereas for engineering students,
the concepts were taught in a separate but paired course
that ran in parallel to either EGGN 100 or the WICE pro-
gram. This supplemental course (READ 201A) brought
skills in reading and learning processes, reading inter-
pretation and critical thinking strategies as they applied
to various readings and presentations in engineering.
Although the material was not embedded in the course,
the instructor made a pointed effort to create direct rel-
evance by shaping content around experiences offered in
the EGGN 100 course or WICE program.

Participants

(SUF offered hoth models of FYEs in the fall semes-
ters of 2015 and 2016 to incoming STEM students. The
number of participants increased in the second semester
cohorts (Table 1).

The CNSM 100 takers were more likely to include
underprepared students than anticipated—we had ex-

pected that the participants, although taking the course
voluntarily, would represent a cross-section of entering
science and math majors. However, due to unanticipated
difficulties concerning the offering of general education
credit, compared to science and math first-time freshman
in general (NSM FTF), CNSM 100 participants exhibited
very different characteristics (Table 2).

This unanticipated situation made the nonparticipat-
ing NSM FTF cohort a less precise control group for the
(NSM 100 treatment group than the unpaired EGGN 100-
02 was for the paired EGGN 100-01 + READ 201A treat-
ment group.

Data Collection

Surveys: With assistance from faculty and pro-
gram staff, participating students completed surveys
throughout the program, including a pre-course survey
and an end-of-course survey. The pre-course survey
collected additional background data from respondents,
such as number of hours working and work location for
the upcoming school year, residency plans, and degree
of concern for affording college. Post-surveys measured
students’ perception/satisfaction with participating course
activities, degree of student engagement, and major
plans.

Learning Power: Immediately following the on-
line student pre- and post-surveys, respondents were
redirected to take the ELLI. The ELLI is a 75-item vali-
dated tool by which a learner can assess his or her own
learning disposition in seven dimensions that reveals
the student’s depth of intellectual engagement in leamn-
ing (Deakin Crick & Yu, 2008). The assessment has been
validated with both child and adult learners alike (Deakin
(rick et al.,, 2013). Students are provided their scores on
each dimension at the end of the assessment, as well as a
learning diagram or profile, indicating their strengths and
weaknesses along each dimension (Figure 2). The ELLI
and its resulting learning profile can serve several purpos-
es: provide students a critical reflection of their leamning
strengths and weaknesses (or power); inform faculty of

Table 1. Number of students in each FYE during pilot semesters.
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Table 2.

Comparative demographics of all NSM first-time, full-time freshman (NSM FTF) and CNSM 100
participants for Fall 2015.

Critical Curiosity: ... having

the energy and desire to find mnasinsthe balame -
things out. being sociable and being private in

Learning Relationships: ...

Figure 2. Seven dimensions of the Effective Lifelong Learning Inventory (ELLI). The seven axes show the
relative level of assurance each student reports based on responses to questions that relate to
learning in each dimension.

the student learning characteristics of the class, and thus
help design or tailor effective instruction; and facilitate
program evaluation or research.

Data Analysis

To explore learning power and academic gain dif-
ferences between the FYE treatment group (EGGN 100-
01) and control group (EGGN 100-02), we explored and
controlled for baseline equivalence and then used mean
difference tests to compare student outcome variables of
interest. We also explored the impact of CNSM 100 on
academic outcomes compared to a group of non-partic-
ipating first-year students who were as similar as possible
to CNSM 100 participants using propensity score match-
ing (see caveat under Participants).

For both CNSM 100 and EGGN 100-01 FYE courses,
we conducted within-group regression analyses to ex-
plore the effects of supplemental literacy skills instruction,
as well as the effects of the FYE on students with different
degrees of learning power. The course analysis examined
the impact of a student participating in supplemental in-
struction, and whether that supplemental instruction was
integrated into the FYE course or delivered as a paired,

stand-alone course (e.g., integrated READ 201A [CNSM
100] vs. paired READ 201A [EGGN 100-01 and WICE] vs.
no READ 201A [EGGN 100-02]) (Schaffer, 2014). We also
explored baseline equivalence to indicate whether a com-
parison of CNSM to EGGN students could be made.

Results

Impact on Learning Power

FYE courses for first-year STEM students significantly
increased student learning power. This was true for both
the Fall 2015 and Fall 2016 semesters.

In Fall 2015, treatment group students (EGGN 100-01

and CNSM 100) increased learning power while control
group students (EGGN 100-02) did not (Table 3). For
example, students in CNSM 100 experienced about a
10-point increase, and students in EGGN 100-01 expe-
rienced about a 7-point increase from pre-to-post ad-
ministration (or from beginning to end of the semester).
EGGN 100-01 students grew about 14 percentage points
in Creativity and about 10 percentage points in Strategic
Awareness dimensions. CNSM 100 students grew >10
percentage points across all dimensions except Resilience.

In Fall 2016, students in all intervention courses
(EGGN 100-01, WICE, AND CNSM 100) significantly
improved in leaming power over the semester (Table
4). Average student ELLI scores increased pre-to-post
from 61+10% (M=SD) to 71+12% (p<0.001) for FYE
students. Two groups showed similar changes: (NSM
100 improved from 61+11% to 71+12% (p<.001)
and EGGN 100-01 improved from 6147% to 71+12%
(p<0.001) from beginning to end of the fall semester.
The latter was a two-fold greater improvement over the
EGGN 100-02 control group (5812 to 62+13; p=0.04).
The WICE group significantly improved as well from pre
(59 £9%) to post (71£14%; p<0.001).

A majority of students who participated in FYEs that
included leaming literacy strategies in Fall 2015 or 2016
showed improvement in each dimension of learning
power (Figure 3). WICE + READ 201A data were com-
bined with the EGGN 100-01 + READ 201A data and,
thus, together represent outcomes for the course pairing
model; whereas CNSM 100 represents outcomes for the
knowledge integration model. Compared to controls
(EGGN 100-02), more engineering students in the paired
literacy skill building course (EGGN 100-01 + READ 201A
and WICE + READ 201A) improved in creativity than in
any other dimension (32%); but, the percentage who
improved in changing and learning, meaning making,
and strategic awareness was >20%. A higher percentage
of science and math students (CNSM 100) reported im-
provements higher than or equal to engineering students
in each category—unfortunately no comparison data are
available because non-participating students (the control
for this group) only took the pre-course survey.

When other influential variables were controlled, FYE
participation predicted learning power growth. We ran a
multiple regression model to determine if participation in
a FYE course predicted ELLI growth while controlling for

Table 3. Overall ELLI Scores by FYE Program Participation, Fall 2015
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them from a moderate to great extent. For example, 72%
reported the class moderately to greatly helped them
to connect with other students in their major. Meeting
new people, having a peer mentor, and leaming “learn-
ing strategies” were the most valuable aspects openly
reported from CNSM 100 students. For EGGN 100-07
specifically, these students openly reported that leaming
“learning strategies” was the most valued component of
the course.

Impact on Academic Outcomes
Table 4. Overall ELLI Scores by FYE Program Participation, Fall 2016 We explored the academic impact of participating in
CNSM 100 in Fall 2015 compared to all Fall 2015 CNSM
first-time, full-time freshman, while controlling for influ-
ential variables like high school GPA, socioeconomic sta-
90% tus, race/ethnicity, and first-generation attending college
= CNSM 100 variables. The results indicate that, unlike for the growth

HEGGN 100:01+ READ 2014 of learning power as tested by the ELLI, participation in

70% “EesnaooR CNSM 100 was not a significant predictor of improved
il student performance as measured by first-year STEM
GPA. Subsequent cross-tab analyses indicated that CNSM

50% | 100 participation will likely not predict other student out-
i | comes as well (first-year overall GPA, number of degree
applicable units eamed in the first year, or second-year

30% university retention). We therefore did not continue to
x| conduct our planned quasi-experimental design using a
statistical matching procedure, such as propensity scores

0% o with CNSM students. The unexpected demographics of
gl the CNSM 100 takers may have been responsible for this

Changing&  Critical Curiosity Meaning Making  Creativity Learning Strategic Resilience outcome, so any future analyses will have to incorporate a
better control group for that population.

Although student participation in EGGN 100-01 +

Figure 3. Percentage of students whose score improved in each learning power dimension. Data from Fall READ 201A (treatment group) during Fall 2016 predicted
2015 and 2016 participants were pooled and the number of surveys showing a positive change
in pre-to-post-course ELLI scores in a given dimension compared to total number of survey

Learning p

learning power growth, it did not result in first-semester
takers was determined. WICE -+ READ 201A data were combined with EGGN 100-01+READ 201A GPAs higher than those of students in EGGN 100-02
as these groups used the same paired-course model. (control group that did not take READ 201A) in Fall 2016.
Whereas without controlling for influential variables like

prior achievement, gender, race, and number of semester high school GPA (HSGPA), the average Fall 2016 GPA for
units enrolled (Table 5). The ELLI model results indicate

that participation in the CNSM 100, EGGN 100-01 and
WICE FYE (coded as 1 = participation or 0 = nonpartici-
pation) led to a statistically significant 12-point (FYEb =
11.98 + 5.55; p<0.05) increase in the average ELLI score,
compared to EGGN 100-02 students.

Survey findings from FYE students indicated that the
ELLI and learning profile were a helpful self-awareness
and diagnostic tool. For example, 75% of FYE students
agreed or strongly agreed that the ELLI profile (the dia-
gram showing their strengths and weaknesses) identified
learning areas in which they needed to improve. And
68% agreed or strongly agreed that the ELLI helped them
engage in reflection and become more self-aware about
their learning. As one student reported, “It has helped me
learn what improvements | need to make in different areas

of my current thinking and learning skills” At least two
out of three CNSM 100 students reported the class helped Table 5. Regression Summary: Program Participation Effects on ELLI Growth
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Table 6. Difference between High School and Fall 2016 CSUF GPA for EGGN 100 Students

students in EGGN 100-01 was 2.80, compared to 2.37
for the control group, once we controlled for HSGPA there
were no statistical differences between groups in Fall 2016
GPA, STEM GPA, or Math GPA (Table 6).

Besides GPA, a slightly higher percentage of full-time
students participating in EGGN 100-01 FYE Fall 2015
course earned 24 or more credits by the end of Spring
2016 compared to control group students. The percent-
age of full-time, first-time STEM FYE students who earned
24 ormore credits by Spring was 67.9% (EGGN-01), com-
pared t0 65.2% of control students (EGGN-02). However,
the difference was not statistically significant.

Persistence outcomes for students taking EGGN 100-
01 and EGGN 100-02 courses in the Fall 2015 semester
were also monitored from Fall 2015 to the beginning of
Spring 2017. Students in EGGN 100-01 had higher rates
of persistence in both the university and their STEM-major
compared to their EGGN 100-02 counterparts (Figures 4
and 5, respectively).

Discussion

Targeted academic programs for first-time under-
represented students can help their STEM retention and
college persistence. Matsui and colleagues (2003) found
such programs can help URM science majors attain simi-
lar retention and graduation rates compared to non-URM
peers. Maton and colleagues (2009) even found such
programs to increase graduate education rates for URM
students. We found similar benefits in the FYE programs
for the ASCEND STEM project: participating engineering
students had higher retention and persistence rates than
their non-participating peers. As shown in Figures 4 and
5, students in the FYE EGGN 100-01 course had substan-
tially higher university persistence (97% from Fall 2015
to Fall 2016) and STEM major persistence (77.1%) than
its control cohort group (EGGN 100-02) of 80% and 63%,
respectively.

We also found that the FYE can significantly increase
student learning power (as measured by the ELLI) for
participating students in comparison to control students
across two different cohorts. Compared to controls, leam-
ing power increased for students enrolled in a FYE course
during either the Fall 2015 or Fall 2016 semester (Table 4

and 5; Figure 3) . These findings indicate that either the
integration of literacy skill building concepts with disci-
pline-based course material or the pairing of a literacy skill
building course with a separate discipline-based course
improves learning power. Additionally, for undeclared
engineering students, improved learning power is a pre-
dictor of bath university and STEM major persistence.
Although peer mentoring was found to be valued by
the CNSM 100 takers, it seems not to have had the an-
ticipated effect of helping those students to feel informed
and connected to their major and, although coupled with

learning power and persistence in both STEM major
course and university enrollment during their first two-
years at C(SUF, project continuation and longitudinal study
are needed to more fully understand the impact of the proj-
ect on graduation rates and other indicators of long-term
academic success. In addition, longitudinal monitoring of
students who exhibited increased leaming power would
provide evidence of the impact of improved learning power
on post-university outcomes like entry into STEM careers
or related graduate programs for URM and first-generation
students.
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(CSU STEM Collaborative Project #X0085114-
FLAUX) from the California State University Chan-
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