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Abstract

Students with disabilities experience more than the usual number of challenges in their postsecondary ed-
ucation experiences. Students with disabilities typically receive support services from an administrative
unit assigned to assist them. But these assigned administrators and their staff often have difficulty iden-
tifying the factors that are most useful to support the academic and adjustment success of students with
disabilities. This research project aimed to identify the specific factors that are predictive of reduced school
retention and graduation rates in students with disabilities. To this end, the researchers used ten years of
data (2004-2013) from a large urban university. The data set contained 2,578 students of disabilities with
relevant individual school-linked variables which were analyzed using quantitative statistical tests. The
type of recorded observations included those from the research literature which were deemed most likely

to answer the important research questions.
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A major aim of higher education in postsecond-
ary academic institutions is for all students to suc-
ceed, including students with disabilities. Colleges
and universities have a distinct responsibility to
optimize the learning experiences of students with
disabilities. Such students experience more than the
usual number of challenges, some of which pertain
to their specific disabilities. Students with disabil-
ities typically receive support services from an ad-
ministrative unit assigned to assist them. But these
assigned administrators and their staff often have
difficulty identifying the factors that are most useful
to support the academic and adjustment success of
students with disabilities.

This research project aimed to identify the specif-
ic factors that are predictive of reduced school reten-
tion and graduation rates in students with disabilities.
To this end, the researchers used ten years of data
(2004-2013) from a large urban university. The data
set contained 2,578 students of disabilities with rel-
evant individual school-linked variables which were
analyzed using quantitative statistical tests. The type
of recorded observations included those from the re-
search literature which were deemed most likely to
answer the important research questions. It is hoped
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that such answers could then be used to develop a pos-
sible model for prediction and for future intervention.

Literature Review

To understand past research about the college ex-
perience of students with disabilities, the literature
review examined research indexed in ERIC, Psy-
cInfo, Web of Science, Academic Search Complete,
ProQuest Dissertations and Abstracts, and national
databases with information on college students with
disabilities. Research was drawn from 2009-2018
with a few older seminal studies included. Key words
were students with disabilities, disability-related
terms, postsecondary terms, retention, and graduation
rate. Most assessed studies used qualitative research
methods. Most focused on either one disability or
one cluster of factors (e.g., impaired socialization).
Furthermore, most studies had a limited sample or
did recording during a short time frame. To fill this
research gap, studies are needed that provide a lon-
gitudinal perspective, a university-wide scope, and a
quantitative research methodology.

Increasingly, more students with disabilities at-
tend postsecondary institutions. Yet their rate of
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postsecondary institutional enrollment lags behind
those students without reported disabilities (Hudson,
2013; Joshi & Bouck, 2017; Kilpatrick et al., 2017;
McGinty, 2017). A 2011 national survey reported
on their types of disabilities. These included: learn-
ing disabilities 31%, ADHD 18%, mental-related
15%, and health-related 11% (Raue & Lewis, 2011).
Among those students who received special educa-
tion services in high school, 59% enrolled in postsec-
ondary institutions, as compared to 72% of students
without reported disabilities. Of those students with
disabilities enrolled in four-year institutions, 45% of
them earned a degree or post-bachelor credentials,
compared with 37% who enrolled in two-year insti-
tutions (Hinz, Arbeit, & Bentz, 2017). For students
without disabilities the percentage of bachelor degree
completion was higher. It was 65% for four-year
public institutions 76% for four-year private institu-
tions, and 38% in two-year institutions (Shapiro et
al., 2017). However, the picture is far more complex.

In terms of external factors, students with dis-
abilities identified the following areas of challenge:
registration, academic rigor, faculty treatment, poor
support services, and finances. Factors for college
success included use of university support services
(especially during the first year) and using arranged
accommodations (e.g., notetaking aids, extended time
for testing), personalized registration process (select-
ing courses and faculty), and family support.

Challenges Facing Students with Disabilities

Students with disabilities have to deal with the
same kinds of challenges as other college students,
such as academic rigor, social connections, finances,
and unexpected situations. However, students with
disabilities often need extra help because of their
physical, mental, or developmental differences. At
the same time, they might not want to disclose their
disability because it could negatively affect those uni-
versal factors, such as social connections.

Hong (2015) analyzed the "reflective journals” of
students with disabilities to identify the writers’ daily
barriers and frustrations in higher education. Four
major themes emerged: faculty perception of students
with disabilities, advisors’ mismatch, college stress-
ors, and the quality of support services. Kilpatrick
et al.’s 2017 study also mentioned the mismatch of
needed and received services, as well as staff training
gaps, and a one-size-fits-all approach. Howe (2013)
echoed Hong’s findings that students with disabili-
ties faced academic difficulties in part because of the
poor quality of support services.

Thompson-Ebanks (2012) discovered a dynamic
interaction between individual factors (e.g., feelings

of adequacy, sense of belonging, expectations and
perceptions of college) and environmental factors
(e.g., expectations of family, college and communi-
ty systems). For example, if a student felt adequate
but college expectations were higher, students might
not seek the accommodations they needed (Weath-
erton, Mayes, & Villanueva-Perez, 2017). Thurston,
Shuman, Middendorf, and Johnson (2017) noted that
academic personnel lacked knowledge and under-
standing of students with disabilities, and sometimes
held negative stereotypes. Weatherton et al. (2017)
also found that engineering and law faculty were
less willing than other faculty to provide accommo-
dations; their negative attitudes led to a climate that
was counter to inclusivity. Another example of this
dynamic interaction was identified by Waale (2017);
students with financial challenges had to balance the
time demands of work versus studying, especially if
they had to complete remedial courses prior to earn-
ing college-bearing credits.

Students with visible disabilities had an easier
time adjusting to college than students with invis-
ible disabilities; students with emotional or behav-
ioral disorders had the most difficulty with both
adjusting to college and gaining help-seeking skills
(Bueno, 2017; Pingry O’Neill, Markward & French,
2012). Jorgensen, Budd, Fichten, Nguyen, and
Havel (2018) and King (2014) found that students
with mental health disabilities were less likely to be
retained or to graduate than students with learning
disabilities. Jorgensen et al. (2018) also noticed that
the former group tended to be older, more likely to
be female, have worse personal circumstances, and
felt more socially isolated on campus; they were
also less likely to register for support services for
students with disabilities.

Students with Autism Spectrum Disorder (ASD)
faced academic, organizational, social, emotion-
al, communication, and self-advocacy challenges
(Howe, 2013). Furthermore, they sometimes needed
support services for registration, testing, transpor-
tation, and housing (Cox et al., 2017; Cullen, 2015;
Hillier et al., 2018). At the same time, students with
ASD experienced a tension between self-disclosure
of their disorder or asking for accommodations as
they were developing their internal identity. They
were aware and were influenced by others’ percep-
tions so might not have wanted to embrace ASD as
part of their public persona (Cox et al., 2017).

Students with Attention Deficit Hyperactivity
Disorder (ADHD) and/or learning disabilities strug-
gled with poor time management, organization, study
habits, and social skills (Singley, 2018). In a study by
Gleckman (1992), students with learning disabilities
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(LD) showed more psychological distress than oth-
ers. Those most at risk had more academic, personal,
and family problems in the past, and tended to be di-
agnosed later than well-functioning LD students so
had fewer opportunities for support services.

Students with disabilities were less likely to major
in STEM because of lack of academic preparation and
counseling (Groah et al., 2017). However, military
veteran students tended to major in STEM because of
prior experience, and they were less likely than other
students with disabilities to request services either be-
cause of lack of awareness or feared the stigma of a
self-disclosure label.

Factors for College Success of Students with
Disabilities

As with challenges, predictive factors for col-
lege success included both internal and external
factors. In some cases, the student’s own behaviors
impact their success, which they can probably work
on. They might also have characteristics that they
cannot change, such as ethnicity or parents’ edu-
cation. Internal factors also apply to a higher edu-
cation institution, such as services, which could be
changed. External factors can consist of external
funding sources, legal and political regulations, or
community demographics.

As an example of an internal factor, Pingry
O’Neill et al. (2012) found that female students were
1.5 times as likely than males to graduate, controlling
for personal characteristics and disability services.
Koehler (2013) found that higher reading achieve-
ment was positively significantly correlated with col-
lege attendance. Similarly, higher math achievement
was positively significantly correlated with the num-
ber of credits successfully taken per term.

Use of university support services contributed
significantly to the academic success of students with
disabilities (Howe, 2013; McGregor et al., 2016).
National statistics about support services (Raue &
Lewis, 2011) reported the following typical offer-
ings: extra exam time 93%, notetaker 77%, facul-
ty-provided notes 72%, study skills 72%, alternative
exam formats 71%, and assistive technology 70%.
It should be noted that support services for students
with disabilities requires students to self-disclose
their disability, unlike in K-12 settings. In a study of
14,000 undergraduate students at a large research uni-
versity, Hudson (2013) discovered that students who
disclosed their disabilities within the first year of en-
rollment had higher graduation rates than students
who self-disclosed later to the extent that for every
year that a student delayed disclosing a disability, the
length of time to graduate increased by almost half a

year. Students with cognitive disabilities and males
took longer to graduate.

Impactful Interventions

In identifying factors that predict student attri-
tion, Davidson, Beck and Milligan (2009) found in-
stitutional commitment to be the best single predictor
for student retention. Several studies emphasized
the need for institutional integrated, comprehensive
services that are both inclusive as well as provide
overall disability and disability-specific support. Fur-
thermore, such support services should connect with
outside agencies (Kilpatrick et al., 2017). Studying
a similar approach, Hodge (2017) reported how stu-
dents with disabilities who received student support
services had higher GPAs, retention, and graduation
rates than students with disabilities who did not re-
ceive these services. In several studies, students cited
a number of reasons that they did not use support ser-
vices for students with disabilities: lack of awareness,
lack of knowledge as to the physical location of the
services, felt stigma of self-disclosing their disability
(Groah et al., 2017; Jorgensen et al., 2018; Thurston
etal., 2017).

Another popular intervention was academic
coaching (Singley, 2018). This intervention signifi-
cantly increased academic engagement, knowledge
and use of learning and study skills, self-efficacy,
and academic success of students with learning dis-
abilitiesor ADHD. Similarly, peer mentoring can im-
pact student success (Siew, Mazzucchelli, Rooney,
and Girdler 2017). Students with ASD who enrolled
in a peer mentoring program gained social support,
lessened their apprehension of communicating, and
helped them manage their academic work. The men-
toring motivated the students and provided practice
group and emotional support. Deaf students from
minority communities were paired with a mentor
who was either deaf or familiar with the deaf com-
munity. Mentoring was successful when it involved
deaf community social capital, asking for accom-
modations, and communication access. Mentors
should also get cultural competency training (Braun,
Gormally, & Clark, 2017).

In sum, many studies demonstrated the positive
significant difference that campus support services
and their resources for students with disabilities
had on those students’ academic success, especially
if started the first year (Hillier et al., 2018; Hodge,
2017; Hudson, 2013) and continued throughout the
students’ lifecycle (Kilpatrick et al., 2017). Because
so many students do not know about these services,
or their location, support services need to pro-active-
ly reach out to the entire academic community and
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feeder schools to publicize their services (Kilpatrick
et al., 2017; Thurston et al., 2017). They also need
to minimize the fear of stigmatization and focus on
students’ needs rather than their diagnosis (Cox et
al., 2017; Jorgensen et al., 2018). Furthermore, while
providing support services is a necessary condition, it
is not sufficient; those services should be comprehen-
sive, coordinated, inclusive, and of high quality (Cox
et al., 2017; Hong, 2015; Howe, 2013; Seale, 2006).
Not only should all support staff be well trained, but
disability-specific experts are also needed (Kilpatrick
et al., 2017). Furthermore, the services themselves
should be monitored regularly to insure sustained
quality and improvement. These efforts also require
university support (Morifia, Lopez-Gavira & Morga-
do, 2017) through allocation of human and material
resources, funding, and supportive policies and prac-
tices (Seale, 2006).

Methodology

This research project aimed to identify the spe-
cific factors that are predictive of reduced school
retention and graduation rates in students with dis-
abilities. To this end, the main research question
was: What variables significantly relate to the dura-
tion of enrollment in good standing and the gradua-
tion rate of students with disabilities as a group? A
secondary question was: What variables significant-
ly relate to the reduced school retention and lower
graduation rate of college students in relation to
their specific disabilities?

Data

To answer the research questions, the researchers
obtained two data sets from a large urban comprehen-
sive university, with IRB approval. The number of
students with reported disabilities rose from 467 (out
of 31,342 total student enrollment) in 2004, reflecting
1.5%, to 1,575 (out of 38,310 total student enroliment)
in 2013, reflecting 3.46%. The two data sets included
more than 200,000 observations of all undergraduate
students who entered as first-time freshmen, enrolled
between fall 2004 and fall 2013. Both data sets cap-
tured information about the same students, but one
data set had mainly demographic student information
that didn’t vary over time, and the other data set had
mainly non-demographic student information that var-
ied over time each semester of the students’ academic
career. The variables associated with each student thus
formed the basis for analysis: that is, demographics,
academic status, and parents’ education.

From the merged data set, a subset of only the
students with reported disabilities was used, which

consisted of 2,578 observations. The data set factors
included more than thirty variables. These includ-
ed demographics, parent education, majors, type(s)
of disabilities, disability services used, financial aid
(yes or no), veteran status, number of units taken,
GPA, and academic status (continuing, discontin-
ued, academic withdrawal, graduated). The data sets
were merged, cleaned, and aggregated. In most cases
where variable values were missing, the statistical
analysis did not include that case. For financial aid
and veteran status, it was assumed that if the student
did not answer the question, the status was no.

Statistical Analysis

Once the data set was ready for analysis, quan-
titative statistical tests (e.g., chi-square test of inde-
pendence and binary logistic regression) were used
to identify significant predictor variables related to
the duration of satisfactory academic enrollment and
the graduation rate of students with disabilities. Mul-
tiple two-sided proportional comparison tests of cat-
egorical variables (e.g., gender, parents’ education,
major departments, types of disability, types of ser-
vices, ethnicity) were employed and were accounted
for using a Bonferroni adjustment. Consequently, the
p values were adjusted to take this into account. In
addition, binary logistic regression analysis was done
to model the relationship between predictor variables
and the binary dependent variable.

Findings

The university’s data set provided a rich picture
about students with disabilities over the time period
of 2004 to 2013. Findings showed the types of dis-
abilities that students self-reported and the types of
services that they received. Data also indicated de-
mographics, parents’ education, and academic status
of students with disabilities. Details about these find-
ings and associated statistics follow.

An average of about 3% of the university’s pop-
ulation identified themselves as having one or more
disabilities (average over the ten years, rising from
1.49% in 2004 to 3.95% in 2013). Over the decade,
the leading disability reported was learning (25%),
followed by ADHD (21%), hearing (13%), psycho-
logical (13%), and mobility (10%) (Table 1).

It should be noted that the state’s data collec-
tion agency refined the categorization of disabilities
in 2010 such that the term “other” disabilities, was
dropped, replaced by the specific addition of ADHD,
ASD, brain injury, communications disabilities, and
psychological disabilities. In that respect, the decade
totals underrepresent ADHD, and psychological dis-
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orders. As Figure 1 shows, the number of students
reported having ADHD increased in numbers more
than the other reported disabilities from 2010 to 2013.
The number of students who self-reported psycho-
logical disorders also increased in number during the
same years. The number of students who reported
other disabilities remained stable over the decade. In
the final year, 2013, the number of students with re-
ported disabilities ranked in order as follows: ADHD
(highest number), learning disability, psychological
disorders, hearing impairment, mobility limitations,
other functional limitations, ASD, visual limitations,
brain injuries, and communications disabilities.

Over the 10-year span, the most frequent services
for students with disabilities consisted of counsel-
ing, testing accommodations, registration help, and
interpretative services. As Figure 2 shows, testing
increased threefold, interpretative services remained
stable, and registration help and counseling signifi-
cantly decreased.

In terms of ethnicity, the relative percentages of
students with disabilities and their types of disabili-
ties are shown in Table 2. White students are over-
represented in terms of the percentage of students
with reported disabilities, constituting 51% of that
population while representing only 23% of the total
student body. Almost a quarter of white students
reported having a learning disability (the most fre-
quently reported disability for them). Asian students
were slightly underrepresented among students with
disabilities, constituting 7% of that population while
presenting 11% of the total student body. A third of
them reported a hearing impairment (the most fre-
quently reported disability for them), followed by
about a quarter of them reporting having ADHD. His-
panics constituted about a fifth of the students with
reported disabilities, with learning disabilities leading
the type of disability reported. More than a third of
African Americans with disabilities, who constituted
7% of the total number of students with disabilities,
reported having a learning disability. Only 1% of the
total student body — and 1% of students with disabil-
ities — were Native American/Pacific Islanders; about
a third of them reported having ADHD and a quarter
of them reported having a learning disability.

Table 3 details the final grade point average
(GPA) and graduation rate of students with disabil-
ities, linked to various variables. Several variables
were tested with chi-square statistics. For instance,
the table reveals the importance of the first semester
for students with disabilities. Students who stayed be-
yond that first term were much more likely to gradu-
ate (p<.001); past that first term, the fall-off rate was
much less. Similarly, students who took 6 or fewer

units their first and last semesters were significant-
ly less likely to graduate (p<.01). More specifically,
students with hearing impairments were much more
likely to leave after one semester, 27%, than students
with other disabilities; the second highest percentage
was 10% discontinuance by students with Autism
Spectrum Disorder (ASD). While the overall per-
centage of students with disabilities who graduated
was 64%, cumulative GPA and graduation rates were
significantly lower for students with ASD (2.37 cu-
mulative GPA and 43% graduation rate) or hearing
impairments (2.31 cumulative GPA and 46% gradua-
tion rate) even after controlling for the first semester
drop outs. Multiple proportion chi-square statistical
analysis found that students with these two disabil-
ities graduated at a significantly lower rate than stu-
dents with any other specific disability (p<.01 for
hearing impairment and p<.01 for ASD).

Table 3 also shows that for the first semester,
students using interpreter services (for hearing im-
pairment) had a significantly lower GPA than other
services (p<.01), although that difference disappeared
if students did not drop out during the first semester.
Students who received registration help were more
likely to have a lower cumulative GPA and to discon-
tinue (p<.01) (which might mean they needed more
help in general). By the end of their program, students
who did not use services took more units and had a
cumulative GPA that was significantly higher (p<.01)
than students who did use services. On the other hand,
students who used two or more services were signifi-
cantly more likely to graduate (p<.05) than students
using just one service. Students who used notetaking
services (n=42) had significantly higher cumulative
GPAs and were more likely to graduate.

There were some differences by gender shown
using chi-squared test analysis in Table 3. Males and
females did not differ significantly in terms of having
a disability or not, but they had proportionately dif-
ferent disabilities: males were five times as likely to
have ASD; females were twice as likely to have psy-
chological disabilities, hearing and mobility disabili-
ties. Females were 50% more likely to have learning
disabilities, and males were 50% more likely to have
ADHD. On the other hand, females consistently
used more services than males (p<.01). Mother’s ed-
ucation level was significantly negatively correlated
with students’ cumulative GPA (p=.013); father’s
education level was not significantly correlated with
students’ cumulative GPA. However, gender was not
a significant factor relative to number of units per
semester or cumulative GPA, except for the first se-
mester in which females had a slighter higher cumu-
lative GPA than males. A binary logistic regression
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analysis did not reveal any statistically significance
for the variables associated with gender of the stu-
dents or their parents.

One aspect of finances is EOP (Educational Op-
portunity Program), which provides supplemental
financial assistance to students from low socio-eco-
nomic backgrounds who are educationally disadvan-
taged. These recipients tend to be first-generation,
minority college students. EOP also provides tutor-
ing, academic advising and training, and peer men-
toring. Table 3 shows that only 7% of students with
disabilities had EOP status, and their cumulative GPA
and graduation rates did not differ significantly from
students not in that program (see Table 3). Hispanics
constituted 37% and African Americans constituted
24% of the EOP students with disabilities. Hispanics
in EOP were more likely to graduate than Hispanics
who were not in EOP. However, African Americans in
EOP were less likely to graduate than African Amer-
icans who were not in the program. The differences
between the two ethnic groups’ outcomes was signif-
icant (p<.05), based on chi square statistical analysis;
this finding was not significant when all the variables
were accounted for in a logistic regression analysis.

In Table 3 several findings related to majors. Stu-
dents with disabilities were less likely to major in
hard sciences (6% science/math, 6% computer/engi-
neering) and more likely to major in social/behavioral
science, across ethnicities. The number of semes-
ters or cumulative GPAs did not differ significantly
by major. Graduation rates differed significantly by
major: 73% for arts/communication to 52% in com-
puters/engineering and 46% in science/math; only a
handful of undeclared graduated. Students with no
majors (64%) or majored in hard sciences (science/
math 29% and computer/engineering 28%) were
most likely to withdraw from the university. Testing
accommodations were provided for an average of
44% of students across majors, but significantly less
for education majors. Similar findings related to ma-
jors were discovered using binary logistic regression
analysis (Table 4).

A binary logistic regression (Table 4) revealed
several other significant factors that predicted gradu-
ation for students with reported disabilities. Students
who entered the university more recently were more
likely to graduate (4.1% more for each additional year
later), the reference year being 2004. Asians were
73.6% more likely than White students to graduate
(p< .05). Students with ADHD (the reference disabil-
ity category) were 121.2% more likely than students
with ASD to graduate (p<0.05), 89.3% more like-
ly to graduate than those with hearing impairments
(p<.01), and 49.7% more likely than other unclassi-

fied functional limitations (p<.05) to graduate. Stu-
dents who received financial aid their second to last
semester were significantly more likely than those
without financial aid, 254.9%, to graduate (p< .01).

Discussion

The demographic variables, such as ethnicity,
gender, and parents’ education, had an impact on
school outcome for the students with disabilities. For
instance, males did not perform as well, which echoes
the findings of Pingry O’Neill et al. (2012). Other
factors such as major also impacted the success of
students with disabilities. Many of the findings re-
inforce earlier research. The emphasis that follows is
on actionable factors such as improving services to
support students with disabilities.

Overall, first semester’s experience was signif-
icant: students with declared majors persisted more
than undeclared students, regardless of disability
status. Students with disabilities who used support-
ed services targeted to them were more likely to per-
severe and to perform better, especially if they used
services the first semester. For example, for students
attending at least two semesters, those with hearing
impairments graduated only slightly less than stu-
dents with other types of disabilities, unlike the first
semester outcomes which were significantly worse.
This finding reflects the conclusions of Hillier et al.
(2018), Hudson (2013), Hodge (2017), and Rause
and Lewis (2011), who all emphasized the impor-
tance of the first semester in laying out the basis for
future academic success. Students with hearing im-
pairments had lower GPAs and interpretative services
did not seem to help. Students with ASD were also
more at risk. Therefore, these students seem to need
more attention than students with other disabilities,
which reflected the conclusions of Singley (2018)
and Gleckman (1992).

Students in the hard sciences experienced more
academic difficulties and were less likely to graduate,
as found in the research of Weatherton et al. (2017)
and Groah et al. (2017). That situation should be
examined more closely to determine the underlying
reasons (e.g., remediation courses needed, academic
rigor, faculty and student perceptions, social reasons,
lack of specific services geared to the major such as
use of symbols, etc.); it should be noted, however,
that in the general population students in these majors
also experienced more academic difficulties than in
other majors, so disabilities were not likely to be the
distinguishing factor.

Other data revealed more at-risk factors rather
than success factors for student enrollment reten-
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tion and graduation rate. However, such information
is very useful for support services for students with
disabilities as it helps services to target their areas of
improvement. As noted in the literature review, many
studies had limited samplings or narrow foci. The fol-
lowing findings had not been reported in the available
literature so they add to the research picture.

»  White students were over-represented compared
to other ethnicities in terms of having disabili-
ties; this finding should be examined to deter-
mine the reason (e.g., awareness of services,
issues of stigma, self-advocacy skill, etc.).

» Native American, African American, and His-
panic students did not do as well as White or
Asian students. Culturally-responsive instruc-
tion could help mitigate the differences.

* EOP seemed to help Hispanics but negative-
ly impacted African Americans in terms of
graduating; EOP services and possible cul-
ture-sensitivity need investigation.

e Males used fewer services, so might need
more encouragement. Males also earned
slightly lower grades and were slightly less
likely to graduate than females.

Limitations

The data sets reflected the population of one uni-
versity, although it is a large and diverse urban institu-
tion, so the findings may or may not be generalizable
to all kinds of postsecondary institutions such as
small liberal arts colleges. The findings were based
on the provided data sets, which were only as good as
the data entered or calculated. Some of the variables
were miscoded when the two data sets were merged,
so the original data had to be reviewed and recoded.
For a couple of variables dealing with remediation
waivers, the existing explanation for coding could not
be deciphered, so those variables could not be used
for analysis. To minimize data errors, data frequen-
cies were checked before other analyses to see if they
were reasonable. For students who indicated that they
were two or more races (15% of the population), data
were not captured about the composite races.

Additional factors would have also been useful to
know, such as the number of students who did not
report that they had a disability, but in fact did have
disabilities, in order to determine predictive factors
for their retention and graduate rate in comparison to
students who identified their disability to the campus
services for students with disabilities. In addition,
other studies examined the impact of coaching, men-
toring, and socialization, which were not within the
scope of this study. These added factors are usually

not captured in institutional data but can be signifi-
cant in understanding the needs and responsive ser-
vices for students with disabilities.

Next Steps and Further Research

The next step will compare the retention and
graduation rate of students who did not report hav-
ing a disability with those students who did indicate a
disability. The current data set does have comparable
variable values for students without reported disabil-
ities. Then the two populations can be compared to
reveal possible differences in retention and graduate
rates related to demographic and academic variables.

A further step will consist of using the findings
and literature review to identify feasible interven-
tions that management practice can implement to im-
prove student success. To this end, Six Sigma steps
will be applied to identify areas for improvement in
management practice, and then implement changes
to improve such practice to facilitate student success.
Six Sigma is a set of management techniques used
to improve organizational processes by reducing and
controlling process failures or variations.

In terms of further research, other institutions in
the same higher education system or other institutions
with comparable demographics can be analyzed to
determine possible generalizability — or to determine
that findings are site-specific. Likewise, community
colleges and post-graduate institutions can also be
analyzed for possible generalizability or significant
differences. Few studies investigate the educational
trajectory of students once they leave the institution;
additional information about their next steps, such as
transferring to a different campus at the same level or
different level of education such as a junior college,
would be useful data to explore.

Additional factors such as SAT and ACT test re-
sults or the number of breaks in enrollment might be
significant factors. Follow-up surveys of students
who did not graduate might reveal other educational
pathways, which might inform staff of services for
this population in terms of academic counseling.

The study did not touch upon the social aspects of
services, which merits attention. Since several stud-
ies mentioned internal factors of self-efficacy and
self-advocacy, so continued investigation is needed,
especially in terms of the effectiveness of teaching
these attitudes and skills to increase students’ aca-
demic success. Additionally, data could be gathered
about complementary applicable services such as
writing assistance centers, crisis center counseling, or
outside services from public or private agencies.
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Conclusions

Based on the literature review and the data anal-
ysis, the researchers identified predictive factors for
academic success (GPA and graduation rate) as well
as enrollment risk factors for students with reported
disabilities. An obvious positive factor is attending
more than half time and maintaining a high GPA. Stu-
dents who continue after the first semester are more
likely to graduate. Therefore, services for students
with disabilities need to make a concerted effort to
publicize their services even before students enroll
and make those services easy to find and use the first
semester (Hillier et al., 2018; Hodge, 2017; Hudson,
2013; Thurston et al., 2017). Students who declare
their majors from the start are also more likely to suc-
ceed. Students who used two or more services also
fared better, which points to the need for comprehen-
sive and well-coordinated services (Cox et al., 2017;
Hong, 2015; Howe, 2013; Seale, 2006).

Several factors were identified as risk factors.
In most of these cases, the factor itself cannot be
changed, but identifying at-risk students can help tar-
get efforts: students with hearing impairments, stu-
dents with ASD, males, Native Americans, African
American, Hispanics. Service effectiveness varied,
but students who used registration assistance or in-
terpreter services fared less well than students using
other services, indicating that services for students
with disabilities need to be monitored to optimize
their effectiveness (Kilpatrick et al., 2017).

All students, including students with disabili-
ties, who are admitted into a postsecondary institu-
tion constitute an investment by that institution in
those individuals’ trajectory of success. Therefore,
such institutions need to provide a comprehensive
and cohesive system of services based on students’
needs. To that end, that system of services needs to
collect, analyze and act upon a rich collection of a
wide range of data points. This system requires uni-
versity-side support of human, material and fiscal
resources (Seale, 2006). The human return on the
investment is worth it.
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Table 1

Leading Disabilities and Associated Services

Disability Service Used

More than One

Registrg)t/l())n Help Testi(rl%)Help Inter[()g/iz;ation Disability
Type of Disability Services Used (%)
Learning (n=649, 25%) 49 33 0 17
ADHD (n=541, 21%) 34 61 0 1
Hearing (n=342, 13%) 0 0 99 0
Psychological (n=331, 13%) 21 72 0 <1
Mobility (n=252, 10%) 41 37 0 15

Note. Boldfaced numbers indicate the type of service most often used.
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Table 2

Students with Disabilities by Ethnicity

Disability Type

Autism .
ADHD  Spectrum I[Sieszrt?ill?tg Hearing  Visual F;gy?ggl' Mobility

(%) Disorder ") Yo () (%) (% ) (%)
Ethnicity (%) 0 0
White (n=1,326, 51% of 7 3 23 13 3 12 9
students with disabilities,
23% of total student body)
Hispanic (n=507, 20%, 14 2 30 14 4 18 9
46%)
Mixed race ethnicity 23 2 28 7 4 14 13
(n=378, 14%, 17%)
Asian (n=170, 7%, 11%) 26 4 9 32 4 17 9
African American (n=172, 12 2 36 3 3 15 12
7%, 5%)
Native American or Pa- 32 0 28 4 8 16 8

cific Islander (n=25, 1%,
1%)
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Table 3

Final GPA and Graduation Rate of Students with Disabilities According to Various Variables

% within this

Group that
Sample % of Students ~ Cumulative Graduated
Size (total with Final GPA (std. (62.8% overall X2 (p: see note)

n=2,578) Disabilities deviation) students with
disabilities who

graduated)
Gender 1.48 (NS)
Female 1,337 56.1 2.84 (0.94) 63.8
Male 1,131 43.9 2.67 (0.92) 61.5
Father's Education 18.87 (p<0.05)
< High School 763 29.6 2.76 (0.92) 63.8
Diploma
Some College 542 21.0 2.82 (0.82) 64.4
2-Year Degree 495 19.2 2.75 (0.96) 65.5
Bachelor's Degree 410 15.9 2.74 (0.97) 64.4
Post-Graduate 368 14.3 2.71(1.00) 52.7
Mother's Education 26.65 (p=0.05)
< High School 759 29.4 2.81(0.87) 63.8
Diploma
Some College 629 24.4 2.86 (0.80) 68.5
2-Year Degree 505 19.6 2.65 (1.03) 63.8
Bachelor's Degree 366 14.2 2.69 (1.04) 58.2
Post-Graduate 319 12.4 2.75 (0.99) 52.7
Department 222.46 (p<0.05)
Arts, Media, 371 14.4 2.85 (0.79) 73.0
Communication
Business 311 12.1 2.75 (0.75) 63.7
Computers, 151 5.9 2.61 (0.94) 52.3
Engineering
Education 237 9.2 3.06 (0.91) 65.0
Health & Human 350 13.6 2.76 (1.01) 67.1
Services
Liberal Studies 291 11.3 2.81 (0.74) 67.0
Science, Math 156 6.1 2.58 (1.07) 47.4
Social Sciences 598 23.2 2.92 (0.79) 68.2
Undeclared 113 4.4 1.44 (1.30) 35
EOP Status 0.01 (NS)
No 2,408 93.4 2.77 (0.94) 62.7

Yes 170 6.6 2.71 (0.79) 62.9
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% within this

Group that
Sample % of Students ~ Cumulative Graduated
Size (total with Final GPA (std. (62.8% overall X2 (p: see note)

n=2,578) Disabilities deviation) students with
disabilities who

graduated)
Veteran 0.51 (NS)
No 2,540 98.6 2.77 (0.95) 62.3
Yes 36 1.4 2.80 (0.85) 66.7
Disability Types 76.53 (p<0.05)
ADHD 541 21.0 2.68 (0.86) 66.2
ASD 65 2.5 2.37 (1.15) 43.1
Deaf 336 13.0 2.31(1.32) 45.8
Learning Disability 638 24.7 2.77 (0.82) 62.5
Mobility Limitation 246 9.5 3.02 (0.79) 72.8
Other Functional 253 9.8 2.93 (0.86) 61.7
Limitations
Psychological 327 12.7 2.99 (0.69) 61.7
Visual Limitation 78 3.0 2.90 (0.94) 65.4
2 or More 92 3.6 3.01 (0.75) 76.6
Disabilities
Disability Services Used 80.43 (p<0.05)
Disability Related 59 2.3 2.90 (0.82) 66.1
Counseling
Interpreter 334 13.0 2.31 (1.32) 45.8
Registration 747 29.0 2.71 (0.96) 45.8
Assistance
Test Taking 1,145 44.4 2.86 (0.76) 68.3
Accommodations
2 or More Services 249 9.7 2.99 (0.67) 72.3
None 44 1.7 3.02 (0.67) 79.5
Number of Services 16.91 (p=.05)
0 44 1.7 3.02 (0.67) 79.5
1 2,285 88.6 2.73 (0.95) 61.4
2 236 9.2 2.99 (0.77) 72.0
3 13 0.5 2.96 (0.63) 76.9
Number of Semesters in School 337.864 (p<.05)
1 Semester Only 186 7.2 1.18 (1.51) --
2 or More Semesters 2,392 92.8 2.89 (0.74) 67.6
Number of Units Enrolled Last Term 680.927 (p<.05)
<7 1,228 47.6 2.41 (1.18) 36.7
7-11 333 12.9 3.11 (0.45) 85.9
12-15 817 31.7 3.07 (0.42) 87.3

>15 200 7.8 3.08 (0.43) 84.0
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% within this

Group that
Sample % of Students ~ Cumulative Graduated
Size (total with Final GPA (std. (62.8% overall X2 (p: see note)
n=2,578) Disabilities deviation) students with
disabilities who
graduated)
Ethnicity 12.72 (p=0.025)
Native American 25 1.0 2.42 (1.29) 40.0
Asian 170 6.6 2.60 (0.96) 66.5
African American 172 6.7 2.55 (0.78) 58.7
Hispanic 507 19.7 2.71 (0.90) 60.6
White 1,326 514 2.82 (0.94) 62.7
2 or More 378 14.7 2.83(0.94) 67.7

Note. p is an adjusted p-value controlling for multiple comparisons; NS = not significant; ASD = autistic
spectrum disorder; ADHD = attention deficit hyperactivity disorder; EOP = educational opportunity program.
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Table 4

Variables in the Binary Logistic Regression Equation

Significance Odds Ratio 95% C.I. for
Odds (Lowver,
Upper)
Admit Term .048* 1.041 (1.000, 1.083)
Number of Semesters .000** 1.188 (1.150, 1.227)
Number of Units Enrolled Last Term (ref is <7)
7-11 .00** 6.304 (4.384, 9.063)
12-15 .000** 8.168 (6.187, 10.781)
More than 15 .000** 6.629 (4.281, 10.265)
Father’s Education (ref is some college)
High School or less .689 1.067 (.778,1.461)
College degree 128 1.286 (.930, 1.780)
Postgrad degree .364 1.179 (.827, 1.680)
Unknown .354 0.731 (.377,1.418)
Mother’s Education (ref is some college)
High School or less 424 0.883 (.651, 1.198)
College degree 953 0.991 (.721, 1.361)
Postgrad degree 135 0.762 (.533, 1.088)
Unknown 318 0.703 (.353, 1.403)
Gender male compared to female 439 1.087 (.879, 1.345)
Cumulative GPA last term .000** 2.186 (1.892, 2.525)
EOP Status (has EOP) 635 1.114 (.712,1.744)
Department (ref is Arts/Media/Communication)
Business 051 0.683 (.466, 1.001)
Computer Science/Engineering .00** 0.416 (.260, .666)
Education .013* 0.584 (.381, .893)
Health/Human Services 178 0.768 (.523,1.127)
Liberal Arts 193 0.773 (.524,1.139)
Science/Math .000** 0.282 (.175, .453)
Social Studies 142 0.777 (.554, 1.089)
Undeclared .000** 0.023 (.007, .079)
Disability Type (ref is ADHD)
ASD .015* 0.452 (.239, .855)
Deaf .001** 0.528 (.364, .768)
Learning Disability .612 0.924 (.682, 1.252)
Mobility Limitation 459 1.163 (.780. 1.734)
Other Functional Limitation .039* 0.668 (.455, .980)

Psychological 252 0.815 (.574, 1.157)
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Visual Limitation 384
Two or more disabilities 282
Total services 787
Financial Aid 2nd to last .000*
Ethnic Group (ref is white)
Native American Only .052
Asian Only .013*
African American Only .559
Hispanic Only 427
Mixed Races 120
Constant .044*

0.768
1.406
0.957
3.549

0.398
1.736
1.135
0.893
1.272
0.000

(423, 1.392)
(.756, 2.612)
(.694, 1.318)
(2.619, 4.807)

(.157, 1.009)
(1.125, 2.680)
(.742, 1.735)
(.677, 1.180)
(.939, 1.721)

Note. * p<.05; ** p<.01; C.l. = Confidence Interval.
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Figure 1

Number of Students with Disabilities by Type of Disability, From 2004 to 2013

Figure 2

Disabilities Services Used by Proportion of Students between 2004-2013



