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Abstract
Using large-scale longitudinal data, this study sought to examine factors influencing two 
important student development outcomes in students with disabilities attending 4-year 
colleges and universities. Informed by Astin’s Input-Environment-Outcome model and 
the interactional model of disability, this study investigated the effect of student charac-
teristics (i.e., disability type, gender, mother’s education level) and environmental factors 
(i.e., faculty encouragement and engagement in political discussion) on the development of 
academic ability and intellectual confidence in students’ senior year of college. The com-
parison between two outcome models for students with learning disabilities and those with 
physical or sensory disabilities provided important educational implications. Results from 
the multiple regression analyses revealed that both student characteristics and environmen-
tal factors significantly affect student development, accounting for students’ academic abil-
ity and intellectual confidence upon entering college. Institutional policy implications and 
educational interventions for college students with disabilities were also discussed.

Keywords College students with disabilities · Learning, physical, or sensory disability · 
Academic ability · Intellectual self-confidence · Demographic and institutional factors and 
policies · Longitudinal data analysis

Students with disabilities represent 11% of college undergraduates (U.S. Department of 
Education 2015), although this number may underestimate their enrollment (Leake 2015). 
Despite their presence on nearly every higher education campus (Raue and Lewis 2011), 
evidence indicates that students with disabilities experience lower rates of college adjust-
ment in comparison with peers without disabilities (Adams and Proctor 2010; Murray et al. 
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2014) and that these marginalized students may experience alienation, stigma, and discrim-
ination that can undermine their developing confidence and academic success (Evans et al. 
2017). While institutions of higher education have a responsibility to support the develop-
ment of all enrolled students, they tend to address the needs of students with disabilities 
mainly from a perspective of legal compliance (Evans et al. 2017).

Grounded in the Disability Movement, both the Rehabilitation Act of 1973 and the 
Americans with Disabilities Act (ADA) of 1990 provide civil rights protections for college 
students with disabilities and set forth mandates for higher education institutions, influenc-
ing the manner in which institutions in America serve college students with disabilities 
(Raines and Rossow 1994; Thomas 2000). Section 504 of the Rehabilitation Act provides 
protection and alternatives for students with disabilities and applies to all institutions that 
receive federal dollars (Thomas 2000). While private institutions that do not receive federal 
funding are exempt from Section 504, the ADA extends civil rights protections to people 
with disabilities in “all aspects” of public life (Kimball et al. 2016). Thus, almost all insti-
tutions of higher education are required to provide students with disabilities equal access to 
all programs and services together with their classmates without disabilities.

Institutions of higher education are therefore responsible for promoting the development 
and success of students both with and without disabilities. Two characteristics that are crit-
ical to college success, self-concept and self-efficacy, have been shown to grow during stu-
dents’ time in college (Mayhew et al. 2016). Self-concept refers to a person’s belief about 
him- or herself, in comparison with his or her peers (Marsh and Seaton 2012). Academic 
self-concept refers specifically to beliefs students hold about their own academic abilities 
in comparison to their peers, and is associated with college students’ academic success, 
including semester grades and achievement testing (Choi 2005; Lent et al. 1997). Self-effi-
cacy, a related construct, refers to a person’s confidence in their own ability to be success-
ful. Academic or intellectual self-efficacy is a person’s belief in their personal academic 
or intellectual capabilities and is associated with college GPA, persistence, and degree 
completion (Bong 2012; Vuong et al. 2010). Given evidence suggesting that students with 
disabilities are at risk for experiencing interactions that undermine academic self-con-
cept (Baker et al. 2012; Hong 2015) and reporting lower levels of self-efficacy (Hen and 
Goroshit 2014), it is important for higher education institutions to understand the types of 
positive experiences, such as encouragement from and interactions with faculty or peers, 
that can foster the development of these characteristics in this minority student group.

To help institutions of higher education better understand how they can support col-
legiate success among students with disabilities, this study examines factors influencing 
two important student development outcomes—academic ability and intellectual self-
confidence—in students with disabilities attending 4-year colleges and universities, using 
large-scale longitudinal data. We assume that self-reported academic ability would capture 
academic self-concept and academic growth, and that intellectual self-confidence measures 
capture self-efficacy and intellectural growth.

Theoretical Framework

We draw on two theoretical perspectives, Astin’s (1991) model from the field of higher 
education and an interactional model of disability from the field of disability stud-
ies (Shakespeare 2014). Understanding how college affects educational outcomes is 
essential to improving institutions of higher education. Astin (1991) developed the 
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Input-Environment-Outcome (I-E-O) model for this purpose. In this model, “input” vari-
ables refer to characteristics of students as they enter college. The “environment” refers to 
the college context, which can include institutional characteristics or student experiences 
while attending college. Finally, “outcome” refers to students’ experiences upon complet-
ing college. In the field of higher education, Astin’s I-E-O model is often used for ana-
lyzing longitudinal data and tends to be the basic frame of reference for the Higher Edu-
cation Research Institute’s (HERI) freshman and senior surveys. It is hypothesized that, 
by accounting for students’ characteristics as they enter college (input), researchers can 
adequately measure the effect of the college environment on student outcomes.

Astin’s I-E-O model accounts for both individual and environmental influences on stu-
dent outcomes. Similarly, scholars within the field of disability studies have examined how 
conceptualizations of disability as influenced by individual impairments or environmental 
barriers define models of disability that drive institutional policies and social responses. 
Often, disability is viewed using a medical model, whereby disability is seen as a nega-
tive characteristic or a deficit of an individual, and the goal is to intervene or “normalize” 
the functioning of the individual (Kimball et al. 2017). On college campuses, Offices of 
Disability Resources (ODRs), which are responsible for ensuring that students with dis-
abilities receive the accommodations and services for which they are legally eligible, have 
been frequently categorized as representing a medical model of disability. To be deemed 
eligible for accommodations under the ADA or Section 504, “a person must first provide 
medical documentation of their physical or mental impairment” (Shallish 2017, p. 21). The 
social model, on the other hand, distinguishes between impairments (i.e., biological limita-
tions in a person’s functioning) and disability (i.e., limitations in access and inclusion); in 
the social model, disability is socially constructed when the environment fails to meet the 
needs of an individual. Disability, therefore, is not caused by impairments but rather by 
society’s response to those impairments. The social model requires that society break down 
barriers that prevent people with disabilities from full inclusion (Oliver 2013).

Current policies and practices across higher education institutions often combine ele-
ments of a medical model and a social model of disability. While access to disability-
related services often requires a medical diagnosis, some institutions are beginning to 
include disability in their conceptualizations of diversity, through reframing of diversity 
and inclusion statements or institutional initiatives (O’Neil Green et al. 2017). Arguing that 
neither the medical nor the social model fully captures the complexity of disability, Shake-
speare (2014) developed the interactional model of disability. He stated that the experience 
of physical impairments cannot be separated from the experience of disability: “Limita-
tions are always experienced as an inter-play of impairment with particular contexts and 
environments … ‘people are disabled by society and by their bodies’” (p. 75). Specifically, 
the interactional model of disability acknowledges that the impairment associated with a 
person’s disability (e.g., slower processing speeds experienced by a student with a learning 
disability) interacts with environmental contexts (e.g., high volume of reading in a required 
English class) to impose barriers to a person’s full participation in society. Thus, in devel-
oping an understanding of how to cultivate inclusive campus environments, it is important 
to account for both disability-related and environmental experiences.

Our perspective and analysis in this study are grounded by these interdisciplinary prag-
matic models—Astin’s I-E-O model and an interactional model of disability. Although both 
models account for the influence of personal and environmental factors on students’ expe-
riences and outcomes, it is important to note that each model uses a different yet comple-
mentary lens to conceptualize the relationships among these factors. Astin’s I-E-O model 
emphasizes a linear, longitudinal understanding, by which students arrive on campus with 
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specific characteristics, the college environment promotes or negatively affects the devel-
opment of some of those characteristics, and graduates depart from campus having grown 
in knowledge, skills, and those personal characteristics. On the other hand, the interac-
tional model focuses on the influential and/or interactive relationship between a person’s 
impairment and the social or environmental context in which that impairment occurs. This 
model recognizes the importance of temporal influences as well as previous and ongoing 
experiences of stigma and discrimination. As a result, within this framework, the experi-
ence of disability is viewed as changing and iteratively influenced by external contexts. 
By accounting for different disability types within this I-E-O model, we can consider how 
students’ characteristics as incoming freshmen, including self-reported disability, interact 
with their experiences in the college environment to affect their outcomes as they complete 
college.

Student Characteristics

Both Astin’s I-E-O model and the interactional model of disability address the influence 
of a person’s disability on that individual’s experience. The I-E-O model accounts for stu-
dent characteristics upon college enrollment, including disability type, gender, and the stu-
dent’s socioeconomic status. According to the I-E-O model, students enter college with 
specific demographic characteristics, and these characteristics can affect a student’s experi-
ence on campus. Additionally, these experiences may interact to complicate students’ pur-
suit of college success. Although institutions of higher education often consider students 
with disabilities in aggregate, students with different disability types have varying needs 
and therefore experience differing barriers to postsecondary success and growth. Students 
with apparent disabilities (e.g., sensory disabilities, physical disabilities) and those with 
disabilities that are less apparent (e.g., learning disabilities) may face distinct challenges 
within a given college environment. For example, students who perceive their disability to 
be visible have reported better adjustment to college (Adams and Proctor 2010), but they 
may experience higher levels of stigma than students with disabilities that are not apparent 
(Martz 2003). Students with non-apparent disabilities, on the other hand, may prefer not to 
disclose their disability (Cole and Cawthon 2015) or may encounter faculty who question 
the student’s need for accommodations (Quinlan et al. 2012).

Learning disabilities are the most prevalent disability type on college campuses, 
accounting for 69% of students with disabilities (Newman and Madaus 2015). Eighty-four 
percent of private 4-year colleges and 97% of public universities report enrolling students 
with learning disabilities (Raue and Lewis 2011). Despite their strong presence in higher 
education, however, students with learning disabilities may encounter college environ-
ments and faculty unequipped to meet their needs. For example, some faculty find it more 
difficult to meet the needs of students with learning disabilities than those of students with 
physical disabilities (Ginsberg and Schulte 2008) and believe that students with learning 
disabilities are less likely to be successful in college than students with physical disabilities 
(Sniatecki et al. 2015).

In comparison to students with learning disabilities, students with physical disabilities 
represent only a small proportion (less than 10%) of college students with disabilities (Gel-
bar et al. 2015). While 90–93% of public universities report enrolling students with mobil-
ity or orthopedic disabilities, visual impairments, or those who are deaf or hard-of-hearing, 
only 50–68% of private 4-year colleges report enrolling students with those disability types 
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(Raue and Lewis 2011). Given the nature of their disabilities, these students require accom-
modations for physical access to facilities and materials. As a result, students with physical 
disabilities may prioritize accessibility over programmatic considerations when deciding 
which college to attend (Wessel et al. 2015).

In addition to acknowledging the varying experiences of students with different types 
of disabilities, it is important to recognize the intersecting identities of students with dis-
abilities. Within many institutions of higher education, a student registering with the insti-
tution’s ODR often becomes defined and identified by their disability (Evans et al. 2017). 
However, like their peers without disabilities, the experiences of college students with dis-
abilities are also affected by characteristics such as gender identity and identification with a 
socioeconomic class.

Studies investigating the influence of gender on college participation among stu-
dents with disabilities have resulted in mixed findings. While some research indicates 
that females with disabilities enroll in college at higher rates than males (Harvey 2002; 
Mamiseishvili and Koch 2011), other studies found that gender did not significantly predict 
college participation (Prince et al. 2018) or that females were less likely to attend 4-year 
colleges than males (Berry et  al. 2012). Once enrolled in college, female students with 
disabilities require fewer semesters to graduate (Wessel et al. 2009) and graduate at higher 
rates than men (Jorgensen et al. 2005). Little research has addressed the experience of stu-
dents with disabilities who identify with genders other than that assigned at birth (Evans 
et al. 2017).

Students’ socioeconomic status has also been shown to affect college participation 
among students with disabilities. The preponderance of evidence indicates students with 
disabilities whose families have higher incomes are more likely to attend college (Harvey 
2002; Rojewski et al. 2013). First-generation students with disabilities, who are more likely 
to come from low-income families (Chen 2005), are significantly more likely to experi-
ence financial stress than continuing-generation students with disabilities (Lombardi et al. 
2012), and financial concerns contribute to the decision of students with disabilities to dis-
continue their studies (Thompson-Ebanks 2014).

As suggested by the I-E-O and interactional models, students’ characteristics when they 
enter college—including disability type, gender, and socioeconomic status—are associated 
with their academic ability and performance. Given the influence of these characteristics 
on students’ collegiate experience, it is important that investigations account for such char-
acteristics. The current study not only investigates the effect of disability type, gender, and 
socioeconomic status on college outcomes, but also accounts for these characteristics to 
better understand college-specific influences on students’ development.

Growth in Academic Ability

There are several reasons why college students with disabilities may be vulnerable to 
lower academic self-concept, including academic challenges and disability stigma. While 
enrolled in college, students with disabilities may have lower grade point averages (Adams 
and Proctor 2010) and take longer to graduate than their peers without disabilities (Wessel 
et al. 2009). Experiences of academic challenges may lead to weak academic integration, 
which is associated with lower intent to persist among students with disabilities (DaDeppo 
2009). Disability stigma can also undermine students’ belief in their academic abilities, as 
students compare themselves to peers without disabilities. Students with disabilities who 
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access disability-related supports and accommodations through an institution’s ODR tend 
to have higher academic achievement than those who do not make use of those resources 
(Kim and Lee 2016). However, students may choose not to access ODR services, or to 
delay access to those services, to avoid negative responses from faculty or peers (Hong 
2015; Thompson-Ebanks 2014). An exploration of identity in students with learning dis-
abilities found that those participants who had experienced the highest levels of stigmati-
zation often felt their disability was a weakness that defined their academic sense of self 
(Troiano 2003). Students with disabilities that are not apparent may choose not to disclose 
their disability to their classmates, to avoid negative social reactions (Baker et al. 2012). 
Such experiences of disability stigma may negatively influence students’ perceptions of 
their personal academic abilities, as they compare their skills with those of their peers.

Academic self-concept is a critical focus in college student development, and, in gen-
eral, students’ belief in their own academic abilities tends to grow over the course of their 
college experience (Pascarella and Terenzini 2005; Mayhew et al. 2016). The development 
of a strong academic self-concept is critical because it has been linked to college achieve-
ment (Marsh and Seaton 2012). However, students with disabilities are at risk for lower 
levels of achievement, making academic self-concept an important target for institutions 
and faculty supporting students’ success. Our review of related studies reveals a need to 
investigate factors that institutions of higher eduation can leverage to support the growth of 
college students’ academic abilities.

Growth in Intellectual Self‑Confidence

Students’ confidence in their intellectual abilities is also related to their developing beliefs 
about their academic abilities. Confidence is closely related to the construct of self-efficacy, 
which refers to a person’s belief that she or he can accomplish a given task (Bandura 2012). 
Although the experiences of confidence and self-efficacy are informed by prior experience, 
evidence suggests that students with disabilities experience lower confidence in their aca-
demic abilities, even when they experience the same level of academic success as their 
peers without disabilities (Hall and Webster 2008). According to Anctil et al. (2008), stu-
dents with disabilities describe how their accomplishments in college contribute to feelings 
of confidence and pride. However, self-doubt can also hinder their college success (Hong 
2015) and ultimately contribute to decisions to withdraw from college (Thompson-Ebanks 
2014). Given that self-efficacy has been associated with higher college graduation rates 
among students with disabilities (Fichten et  al. 2014), it is important to understand how 
institutions and faculty can foster the development of students’ confidence in their intellec-
tual capabilities. Existing studies have little information on influential factors related to the 
growth of intellectual self-confidence among students with disabilities.

College Environment and Experiences

While students enter college with a variety of backgrounds and characteristics, their col-
lege experiences influence their developing confidence and academic abilities, and students 
who have higher levels of engagement show greater benefit from their college experiences 
(Kuh 2007). Research investigating the college experiences of students with disabilities 
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often focuses on the use of disability-related services and accommodations or students’ 
academic achievement (Kimball et al. 2017).

College students with disabilities engage in enriching college activities at rates similar 
to those of their peers without disabilities (Hedrick et al. 2010; Hendrickson et al. 2015), 
indicating a need to better understand how such experiences affect the development of stu-
dents with disabilities. For example, among the general college student population, hav-
ing discussions with peers about diversity or coursework is related to the development of 
habits of mind that support college success and lifelong learning (Hurtado and DeAngelo 
2012). However, little is known about how the participation and engagement of students 
with disabilities in campus activities affects their growth and development.

Interaction with faculty is also a measure of student engagement that affects students’ 
college experiences. Evidence suggests that faculty can both facilitate and present barriers 
to the success of college students with disabilities (Scott 2019). Although quantitative stud-
ies focusing on the frequency of faculty interactions have found small to no effects on col-
lege persistence for students with disabilities (Mamiseishvili and Koch 2011), qualitative 
findings indicate that the quality of those interactions is critical (Thompson-Ebanks 2014). 
While most faculty report that they are accepting of students with disabilities and that their 
campus climate is positive (Baker et al. 2012; Murray et al. 2008; Sniatecki et al. 2015), 
students may not have the same perceptions. Students might interact with some faculty 
members who think that accommodations provided for students with disabilities constitute 
an unfair advantage (Stevens et al. 2018). Studies on college barriers reported that some 
participants had negative experiences with faculty members (Fleming et  al. 2017; Hong 
2015) and problems with faculty accommodation of their needs (Cole and Cawthon 2015).

Faculty and student affairs professionals may lack training and an understanding of how 
to effectively support students with disabilities (Kim and Williams 2012; Lombardi and 
Lalor 2017; Vaccaro and Kimball 2017). Surveys conducted at single institutions have 
indicated that 48–67% of university faculty and staff are unfamiliar with the ADA or Sec-
tion 504 (Dallas and Sprong 2015; Murray et al. 2008). Fortunately, disability training of 
any intensity or delivery method (e.g., online) has been linked with promoting positive 
changes in faculty perceptions and knowledge (Lombardi et  al. 2013). As Jenson et  al. 
(2011) stated, “Instructors set the tone for learning and consequently highly influenced stu-
dents’ confidence, motivation, anxiety, and stress—and ultimately—success” (p. 279). Yet 
despite qualitative evidence suggesting the importance of supportive faculty interactions in 
students’ college development, no large data-based quantitative study has investigated the 
effect of faculty encouragement on the growth of students with disabilities.

Together, the differing experiences of students with disabilities, the influence of the 
institutional environment, and the implications of college student outcomes suggest a need 
to better understand how these characteristics and environments contribute to the develop-
ment of students’ academic ability and intellectual confidence. Research focused on stu-
dents with disabilities is under-represented in influential journals of higher education (Peña 
2014), and research published in journals dedicated to disability services in postsecondary 
education has been predominantly descriptive, with limited attention to the contribution of 
faculty or general college experiences to the development of college students with disabili-
ties (Madaus et al. 2014). Additionally, there is a need for research that uses national data 
sets (Avellone and Scott 2017; Kimball et al. 2016), considering that many studies reflect 
experiences at a single institution. The current study addresses these identified gaps in the 
literature by using a large, national data set to investigate the effects of college engagement 
experiences on the development of academic ability and intellectual confidence among stu-
dents reporting different disability types.
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Data, Variables, and Methods

Considering our research purpose, the existing literature, and the research gaps, we sought 
to address the following research questions:

• Research question 1. How do students with different demographic characteristics (e.g., 
disability type, gender) vary in perceived academic ability or intellectual self-confidence?

• Research question 2. How do demographic characteristics and pretest measures predict 
and interact with perceived academic ability or intellectual self-confidence?

• Research question 3. How do faculty’s encouragement to pursue graduate or profes-
sional study and students’ engagement with peers or others concerning politics affect 
their intellectual self-confidence or academic ability development?

Data and Sample

We conducted analyses using data from the HERI 2004 and 2006 freshman and senior 
surveys. We combined two longitudinal data sets—two freshman (i.e., Freshman Survey 
[TFS] 2004 and 2006) and follow-up survey data (i.e., College Senior Survey [CSS] 2008 
and 2010). These surveys are based on students’ self-reports; this should be taken into con-
sideration in the interpretation of the statistical results. The HERI data set, however, offers 
advantages over other national data because it is one of the longitudinal national data sets 
explicitly designed to investigate how college affects students, using Astin’s I-E-O model 
(HERI 2019).

We started this study using all available student cases, including all types of disabili-
ties (N = 1533). Most participants identified as having a physical or sensory disability 
(N = 549), followed by those reporting a learning disability (N = 532), a health-related dis-
ability (N = 233), and other disability (N = 219). This study recognizes the heterogeneity of 
students with physical or sensory disabilities and those with learning disabilities, but stu-
dents reporting health-related or other disabilities encompass an even broader range of dis-
ability characteristics. Therefore, we started statistical analyses with all disability groups 
and then decided to conduct the regression analyses with two collapsed categories. Given 
the variability of disability types that could be included among individuals with health-
related or other disabilities, as well as the smaller sample sizes, we chose to focus on the 
1081 respondents in the learning, physical, or sensory disability categories, particularly 
for bivariate and multiple regression analyses. Among students with learning, physical, or 
sensory disabilities in the HERI data, many more females (632) than males (449) reported 
having a disability, in contrast with data at the high school level—where 66% of students 
with disabilities are male (National Center for Education Statistics 2018). The distributions 
across gender categories were comparable for students with (a) physical or sensory dis-
abilities and (b) learning disability (see Table 1).

Within this sample, students with disabilities generally attended smaller universities 
and colleges, with only 15% attending large universities and 85% attending smaller 4-year 
universities. However, it is important to note that the HERI data is national-scale but not 
a nationally representative sample. Therefore, it is not possible to determine whether stu-
dents with disabilities choose smaller colleges or if this finding represents the types of 
institutions electing to participate in this survey. However, it provides some insights into 
where students with disabilities can persist or graduate after 4 years.
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To examine student development among students with disabilities (particularly between 
physical/sensory and learning disability groups), we applied the logic of Astin’s I-E-O 
model to the longitudinal data from HERI, defining input characteristics as those reflected 
on pretests upon college entry; students’ activities or experiences with their professors or 
other students are considered to reflect the college environment. Self-reported outcome 
measures in students’ senior year (i.e., responses on the 4-year follow-up survey) become 
the outcomes. We chose Astin’s I-E-O model as the conceptual framework for this study 
because it allowed for an understanding of disability that encompasses the interaction of 
personal characteristics and environmental factors.

Variables

Dependent Variables

Academic ability and intellectual self-confidence served as the dependent variables in this 
analysis and were measured during participants’ freshman and senior years (repeated after 
4 years). These variables were operationally defined on the basis of participants’ responses 
to the following item: “Rate yourself on each of the following traits as compared with the 
average person your age. We want the most accurate estimate of how you see yourself.” 
Participants could rate themselves as: (1) among the lowest 10%; (2) below average; (3) 
average; (4) above average; or (5) among the highest 10%. Our univariate analysis shows 
that student responses tended to concentrate between three and four on the five-point scale. 
While the five-point, Likert-like scale is not continuous, we treated it like an interval scale 
to conduct the standard, multiple regression analysis with large data. We can see addi-
tional construct validity through strong correlation between college GPA and senior-year 
responses to academic ability on a Likert scale (r = 0.49; see the bivariate analysis section 
of results). Most studies based on HERI data were executed and presented in the same way 
(e.g., Astin 1991; Kim 2002).

Independent Variables

We included five student and environmental characteristics as independent variables. Stu-
dent characteristics included disability type, gender, and mother’s education level; envi-
ronmental characteristics included faculty interaction and student engagement variables. 
An important independent variable in the regression models was disability type (coded as 
learning = 2 vs. physical or sensory disability = 1). To ensure a sufficient sample size for 

Table 1  Disability types and 
gender distributions

Final sample for regression models included (a) students with physical 
or sensory disabilities and (b) students with learning disabilities

Disability types Female Male

Physical or sensory disability (a) 322 227
Learning disability (b) 310 222
Health 172 61
Other 112 107
Total (a) + (b) 632 449
Total (all students with disabilities) 916 617
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analyses, we combined individuals reporting orthopedic or sensory disabilities into one 
sample of students with “physical or sensory disabilities.” Participants in the physical or 
sensory disability group could self-identify as having an orthopedic disability or a sensory 
disability (including d/Deafness, hearing impairment, blindness, or visual impairment).

About 3.8% of the total sample selected multiple disabilities. Participants in the learn-
ing disability and physical or sensory disabilities samples could report a co-occurring 
health-related or other disability. However, participants reporting a learning disability as 
co-occurring together with an orthopedic or sensory disability were excluded from this 
analysis to differentiate the effects between these groups.

As measured in the HERI data set, female was a dichotomous variable (coded as being 
female = 2 vs. being male = 1). Female status at the entrance stage was used as part of the 
multiple regression models and other bivariate analyses. It served to capture the intersec-
tionality of marginalization (i.e., female and person with a disability) as well as helping 
to understand the interactions between being female and other variables. In the 2004 and 
2006 TFS survey versions, participants were not given the option of selecting a gender 
identity other than that of male or female.

We included mother’s education level (similar to father’s education level) to account for 
students’ varying backgrounds and access to resources prior to beginning college. Partici-
pants responded to the question “What is the highest level of formal education obtained by 
your parents?” on a scale of one to eight (1 = grammar school or less, 2 = some high school, 
… 6 = college degree, 7 = some graduate school, 8 = graduate degree). Race (i.e., white vs. 
non-white) was not a contributing variable in any model; therefore we removed it.

Beyond the research synthesis (e.g., Pascarella and Terenzini 2005; Scott 2019), our 
practical experience suggests that faculty’s active support is important for students’ aca-
demic and intellectual growth. We included a related faculty variable (faculty’s encourage-
ment to pursue graduate studies) in the regression models. The variable was measured on 
the 3-point scale (not at all = 1; frequently = 3).

Finally, student activity and/or involvement are important concepts for academic and 
other aspects of student growth (Astin 1996; Kuh 2007). Following the example of prior 
studies using HERI data (Hurtado and DeAngelo 2012), we included multiple student 
activity models in our exploratory analyses of the data and retained only the significant 
variables for our final models. In the current study, only students’ experience of “discussed 
politics” was retained, because the other survey items (e.g., student–faculty interaction, 
worked part-time, peer orientation) did not meet a threshold of p ≤ 0.20 after controlling 
for background characteristics and pretest measures. “Discussed politics” was part of stu-
dent activities measures (i.e., “For the activities below, indicate which ones you engaged in 
during the past year”) in the survey and was measured on a three-point scale (1 = not at all; 
2 = occasionally; 3 = frequently).

Limitations

Quantitative studies are rare on the topic of disabilities, and using the national lon-
gitudinal data is a strength of this study. Nonetheless, that strength can be a limita-
tion of this study, particularly because HERI surveys are not tailored for students with 
various disabilities, and this study had to be designed within the available variables 
and scale of the variables. The use of longitudinal “combined” surveys (i.e., 2004 and 
2006 freshman data) is also this study’s unique strength because it doubles the number 



319Research in Higher Education (2021) 62:309–331 

1 3

of students, although some might criticize it for the differences between two enter-
ing student groups. Still, we believe that the strengths and merits exceed the student 
group differences. Additionally, in order to support our comparison of experiences, 
we included students who reported disabilities within two categories; therefore, results 
cannot be generalized to students with any disability type and may not reflect the expe-
riences of students reporting both learning and physical or sensory disabilities. Future 
research may address some of these limitations. Finally, the above variable section 
suggested potential limitations regarding the three- to five-point scales of HERI data as 
a caveat for the reader’s interpretation.

Procedures

We began our analysis by examining the results of univariate analysis and bivariate 
correlation analysis, followed by multiple regression analysis. We present regres-
sion analyses to introduce different sets of variables to lead three different blocks and 
models, applying Astin’s simple I-E-O logic. Although the pretests (freshman survey 
responses of academic ability and intellectual self-confidence) can be part of inputs, 
we separated them from the rest of the demographic characteristics at the entering 
stage, which allowed us to understand the net effects of pretests or demographic char-
acteristics such as disability types, being female, and mother’s education. For the mul-
tiple regression analyses, we included the same variables to support comparability of 
the models, although the models are capturing different constructs.

We used multiple regression analyses to answer the overarching research question:
How do student characteristics and college experiences predict the development (or 

senior-year self-evaluation) of academic ability and intellectual self-confidence among 
students with physical/sensory and learning disabilities during college?

For research questions 1 and 2 (related to demographic characteristics), we were 
particularly interested in differences between the experiences of students with “learn-
ing disabilities” and those with “physical or sensory disabilities.” We conducted analy-
ses for a sample of students with self-reported learning disabilities and those report-
ing physical or sensory disabilities, using senior-year academic ability and intellectual 
self-confidence as our dependent variables or outcomes.

For each outcome (i.e., academic ability and intellectual self-confidence), we cre-
ated three sub-models, using the same independent variables. Model 1 included three 
control variables: gender (female vs. male), mother’s education (parental SES indica-
tor), and disability type (learning vs. physical/sensory disabilities). Model 2 included 
all the variables in Model 1 plus the pretest measure of the respective outcome vari-
able in the student’s freshman year (4  years prior to the senior-year response). This 
allowed us to account for differences in academic ability or intellectual confidence 
beyond those reflected in students’ incoming status or perception. Finally, Model 3 was 
the full model, including variables reflecting both faculty support and student engage-
ment (i.e., faculty’s encouragement to pursue graduate studies; discussed politics). The 
hypothesis testing was done at the p = 0.10 level. However, this study also presents the 
significance level at p = 0.05 and p = 0.01 levels for those who prefer to use more con-
servative p-levels.
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Results

Bivariate Correlation Analysis

Some correlation coefficients reveal important information to this study. Learning dis-
ability (disability type) and being female had moderate negative correlations with both 
outcomes, while the correlation between mother’s education level and outcomes (the 
academic ability or intellectual self-confidence at the senior year) is relatively weak 
or minimal. (See Tables 2, 3 and 4) Interestingly, being female and having a learning 
disability (vs. a physical-sensory disability) had a zero correlation, a pattern consistent 
with Table 1, the numbers (ratios) of male vs. female students with learning disability 
vs. physical or sensory disability types. Virtually no gender distribution difference with 
these disability categories was observed in this HERI data set.

Not shown in the Tables, the correlation between the pretest and posttest of academic 
ability is 0.49, while the correlation between the pretest and posttest of intellectual con-
fidence is 0.41. The correlation between the academic ability measure and the intellec-
tual self-confidence measure, both at the senior year, is relatively strong (r = 0.43). The 
correlation between college GPA and the academic ability measure at the senior year is 
0.49. This relatively strong correlation coefficient between GPA and perceived academic 
ability also suggests the validity of using self-reported academic ability, which can also 
be used as a growth indicator, especially due to the nature of longitudinal data. On the 
other hand, the correlation between intellectual self-confidence at the senior year and 
college GPA is weak (r = 0.15). Therefore, we assume that intellectual self-confidence 
captures a distinct construct.

Multiple Regression Analysis

The results of the multiple regression analyses are shown in Tables  3 and 4. Findings 
related to our specific research questions follow.

Table 2  Means, Standard Deviations, and Correlations

**p ≤ 0.05; ***p ≤ 0.01. Coding: Learning disability = 2 and physical-sensory = 1; female = 2 and male = 1. 
Undergraduate GPA was not used in the regression models but was introduced to check the validity or rela-
tionships among key variables

Mean SD r with Learn-
ing_disability

r with
Female

Learning disability 1.49 0.500 0.000
Female 1.58 0.493 0.000
Mother’s education 5.75 1.833 0.165*** − 0.027
Pretest: academic ability 3.85 0.767 − 0.322*** − 0.100***
Pretest: intellectual confidence 3.61 0.885 − 0.160*** − 0.209***
Posttest: academic ability 3.89 0.730  −  0.226***  − 0.082***
Posttest: intellectual confidence 3.78 0.844  − 0.056  − 0.148***
Undergraduate GPA 4.52 0.931 − 0.259*** 0.092***
Activity: discussed politics 2.01 0.687 0.024  − 0.125***
Faculty: encouragement for graduate study 2.24 0.703 − 0.065** 0.079**
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Research Question 1

How do students with different demographic characteristics (e.g., disability type, gender) 
vary in perceived academic ability or intellectual self-confidence?

Overall, students with learning disabilities appear to rate their academic ability and 
intellectual self-confidence as significantly different from the ratings that students with 
physical-sensory disabilities report in their senior year or after 4 years of college educa-
tion in Model 1. However, the effect of disability type on intellectual self-confidence dra-
matically changed (the effect ceased to be significant and even showed a sign change from 
negative to positive) from Model 1 to Model 3, as shown in Table 4.

As described earlier, being female, disability type (learning vs. physical or sensory), and 
mother’s education level were established in the first sub-model (before the pretest was intro-
duced). The results indicated that male students with disabilities showed higher levels of per-
ceived academic ability and intellectual self-confidence as seniors than female students. Being 
female was a strong negative predictor for all sub-models of intellectual self-confidence; the 
significant coefficient drop in Model 2 suggests that the reason for the negative effect is largely 
attributed to females’ low self-confidence at the freshman stage or to the experience of gender 
difference prior to college. (See Tables 2, 3 and 4) Female students appear to have more barri-
ers, or they are likely to have a slower growing experience during college.

Not shown in Tables, we conducted mean comparison tests (t-tests). Overall, students 
with a learning disability rated lower than those with a physical or sensory disability in 
both outcomes. The mean difference for academic ability at the senior year was significant 
(4.04 vs. 3.70, p < 0.01), and that for intellectual self-confidence was also significant (3.83 
vs. 3.71, p < 0.05). However, the small difference (0.12) in intellectual self-confidence 
might not be practically significant. Notably, at the freshman year, the gaps between learn-
ing and physical or sensory disability were somewhat wider (4.08 vs. 3.58 for academic 
ability, p < 0.01; 3.75 vs. 3.47 for intellectual self-confidence, p < 0.01); on average, the 
gaps decreased over 4 years, owing especially to the average score improvement among 
the learning disability group. Similarly, female students with disabilities also rated lower 

Table 3  Predicting the development of academic ability

*p ≤ 0.10; **p ≤ 0.05; ***p ≤ 0.01

Independent variables Model 1
(Demographics)

Model 2
(Pretest)

Model 3
(Experience)

b Beta b Beta b Beta

Female (v. male) − 0.125  − 0.085*** − 0.059 − 0.040 − 0.064 − 0.043
Mother’s education 0.047 0.117*** 0.025 0.063** 0.021 0.053**
Learning disability
(v. physical-sensory)

− 0.360  − 0.246*** − 0.128 − 0.088** − 0.134 − 0.092***

Pretest: academic ability 0.439 0.461*** 0.401 0.421***
Faculty encouragement for 

graduate study
0.191 0.184***

Activity: discussed politics 0.119 0.112***

Summary Model 1: 7% 
of variance 
explained

Model 2: 26% 
of variance 
explained

Model 3: 31% 
of variance 
explained



322 Research in Higher Education (2021) 62:309–331

1 3

than males on both outcome measures; the mean differences were statistically significant 
(3.99 vs. 3.86 for academic ability, p < 0.01; 3.93 vs. 3.69 for intellectual self-confidence, 
p < 0.01).

Research Question 2

How do demographic characteristics and pretest measures predict and interact with per-
ceived academic ability or intellectual self-confidence?

Growth in Academic Ability The regression analysis showed that student characteristics 
had an effect on academic ability development. Having a learning disability had a strong 
negative effect even when other demographic variables were held constant, but its effect 
decreased significantly when the freshman-year academic ability was held constant in Model 
2. Its negative effect persisted throughout the models. (Note changes in beta from − 0.246, 
Model 1 to − 0.088, Model 2.)

The gender effect was shown in both academic ability and intellectual confidence mod-
els. However, for academic ability, the negative effect of being female dropped to insig-
nificant when controlling for the initial academic ability rating, which suggests women stu-
dents with disabilities might encounter more difficulties from their early schooling stage 
than their male counterparts. This suggests the necessity of early intervention efforts for 
female students with disabilities.

Additionally, the higher their mother’s education level, the more likely students with 
physical and learning disabilities are to develop their academic ability during college, even 
when controlling for the initial academic ability rating and other influential demographi-
cal and college experience factors. Table 3, presenting three models of academic ability 
outcome, notes that the coefficient size of mother’s education dropped continuously as 
more variables were included in Model 2 and Model 3, which suggests that mother’s edu-
cation level might have a notable influence on students with disabilities and their learning 

Table 4  Predicting students’ intellectual self-confidence

*p ≤ 0.10; **p ≤ 0.05; ***p ≤ 0.01

Independent variables Model 1
(Demographics)

Model 2
(Pretest)

Model 3
(Experience)

b Beta b Beta b Beta

Female (v. male) − 0.261  − 0.152*** − 0.115 − 0.067** − 0.120 − 0.070**
Mother’s education 0.012  − 0.027 − 0.028 − 0.061** − 0.033 − 0.072**
Learning disability
(v. physical-sensory)

− 0.091  − 0.054* 0.030 0.018 0.036 0.021

Pretest: Intellectual 
confidence

0.392 0.416*** 0.365 0.387***

Faculty: encouragement 
for graduate study

0.172 0.144***

Activity: discussed 
politics

0.138 0.112***

Summary Model 1: 3% 
of variance 
explained

Model 2: 19% 
of variance 
explained

Model 3: 23% 
of variance 
explained
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activities and experiences. In the studies of general student populations, the father’s educa-
tion tends to have a stronger effect than the mother’s. For this sample, father’s education 
level was not a significant predictor in any outcome. This unique effect of mother’s educa-
tion implies some unexplained roles that mothers play for their children with disabilities, 
but further speculation on this result is beyond our data and research.

Growth in Intellectual Self‑Confidence Students with learning disabilities reported slower 
development of intellectual self-confidence than students with physical or sensory disabili-
ties. Given that the diagnosis of a learning disability often involves the completion of intel-
ligence tests (Weis et  al. 2012), it is possible that the diagnosis process undermines the 
confidence students with learning disabilities have in their own intellect. While the differ-
ential effect or negative direction is not necessarily surprising, future studies should further 
investigate reasons for the differences.

The regression analysis also indicated that student characteristics affected participants’ 
growing intellectual self-confidence. As with findings regarding development of academic 
ability, results showed that females reported lower growth in intellectual self-confidence 
than males. The negative effect of being female is especially notable, particularly given 
that the higher proportion of the follow-up survey respondents was female. This indicates 
that female college students with disabilities begin college with lower intellectual self-con-
fidence than their male peers, and this gap widens during the college years.

In contrast to the academic ability outcome, mother’s education did not predict intel-
lectual self-confidence in Model 1. However, the b (or beta) coefficient of mother’s educa-
tion changed from the insignificant level to the significant level upon the inclusion of pre-
test (Beta, from − 0.027 to − 0.061, p < 0.05 in Model 2), which suggests the relationships 
between mother’s education and the participants’ activities and experiences prior to and 
during college. There might be a suppressor effect needing further investigation in future 
studies.

Pretest Effects and Contributions The pretest is the most powerful predictor for each out-
come; the standardized b (beta) for intellectual self-confidence is 0.416 (p < 0.01) in Model 
2, controlling for background characteristics, and that for academic ability is 0.461 (p < 0.01) 
in Model 2. For intellectual self-confidence, Model 2 (the addition of pretest) demonstrates 
16% of change in the total variance. As for academic ability, Model 2 demonstrates 19% of 
change in variance. Both coefficients slightly dropped in Model 3 (academic ability, 0.387; 
intellectual confidence, 0.421), suggesting pretests’ shared predictability with two faculty 
and college experience variables.

Research Question 3

How do faculty’s encouragement to pursue graduate or professional study and student 
engagement with peers or others concerning politics affect their intellectual self-confidence 
or academic ability development?

Faculty and student activity variables are strong and notable. Both students’ engagement 
in discussions of politics and faculty’s encouragement to pursue graduate studies were 
positively related to academic ability and intellectual self-confidence variables. These two 
variables in Model 3 increased 4% of variance for intellectual self-confidence and 5% of 
variance for academic ability, controlling all other variables in each outcome model.
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Growth in Academic Ability The faculty factor, encouragement to pursue graduate study, 
is positive and significant (beta = 0.184, p ≤ 0.01 in Model 3) in students’ self-ratings on 
the development and status of academic ability. The same pattern is shown with students’ 
involvement in discussion of politics (discussed politics: beta = 0.112, p ≤ 0.01). Such dis-
cussions require substantial reading and reflection on politics, the world, and social orders 
and norms; this mental engagement might lead students with disabilities to be more intel-
lectually competent and confident.

Growth in Intellectual Self‑Confidence Faculty’s encouragement (to pursue graduate or 
professional study) also mattered for students’ intellectual self-confidence (beta = 0.144). 
Discussion of political issues might have the effect of boosting intellectual development, 
subsequently developing more self-confidence (beta = 0.112, p ≤ 0.01).

Overall, no multicollinearity was found in any of the models, based on VIF and Toler-
ance tests, and all models fit relatively well. With only six independent or predictor vari-
ables in each outcome, the model explanations or fits are considered parsimonious, with 
23% and 31% of total variance explained for intellectual self-confidence and academic abil-
ity, respectively.

Discussion

This study investigated the effect of student and environmental characteristics on the devel-
opment of academic ability and intellectual confidence. Findings with regard to student 
characteristics revealed meaningful differences in the outcomes of students with differ-
ences in disability type, gender, or mother’s education level. At the same time, consistent 
with the logic of Astin’s I-E-O model and the interactional model of disability, the results 
of the regression analyses indicate that college environment factors, including encourage-
ment from faculty and engagement in political discussions, can significantly affect stu-
dents’ development of academic ability and intellectual self-confidence.

We sought to examine the differences between students with learning vs. physical and 
sensory disabilities in the growth of academic ability and intellectual self-confidence. Stu-
dents reporting physical disabilities and those reporting sensory disabilities were similar 
in number to those reporting a learning disability. Consistent with previous findings (New-
man and Madaus 2015), students with a learning disability constituted the largest propor-
tion of college students with disabilities, as shown in Table 1.

The comparison between two outcome models for students with learning disabilities 
and those with physical or sensory disabilities provides important educational and practical 
implications. As shown in Table 3, learning disability seems to be a significant and nega-
tive predictor for the development of academic ability across all three sub-models, which 
might not be surprising, because the diagnostic measure of learning disability is directly 
related to prior school or academic performance before college. On the other hand, stu-
dents with a learning disability tended to start with low self-confidence, but it was not a 
barrier to growth in intellectual confidence once their pretest confidence level was held 
constant, and the insignificant positive effect was maintained in both Models 2 and 3.

Model 1 in both outcomes shows that female students with disabilities may be at risk 
for arriving at campus with lower levels of belief in their academic ability and lower intel-
lectual confidence. Being female was a negative predictor throughout the models in both 
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outcomes, and its negative effect dropped significantly once the pretests were held con-
stant. The negative effect of being female was statistically significant in their intellectual 
confidence after 4  years of college, although its negative effect ceased to be significant 
in academic ability. Being a female student with a disability might be a greater barrier on 
US campuses due to their multiple or cross-sectional minority status in terms of social 
stratification, barriers, and power, compared with males or students without diabilities. Per-
haps interventions should begin at the high school level, and educators and administra-
tors should consider various programs and support that can help these students build their 
confidence. In addition, it is unclear whether women’s lack of self-confidence results from 
disabilities or their limited opportunities. Because the higher proportion of respondents are 
female, it can be speculated that female students with disabilities might be more likely 
to persist in their education than male counterparts, and/or they might be more likely to 
respond to surveys. Prior research suggests that female students with disabilities are more 
likely than males to attend and persist in postsecondary studies (Jorgensen et  al. 2005; 
Wessel et al. 2009). However, findings of this study indicate that female students may still 
be vulnerable to lower intellectual self-confidence. Therefore, future studies should further 
investigate gender differences, as well as the experiences of female students with different 
disabilities.

Findings about faculty’s encouraging pursuit of graduate school suggest that commu-
nicating high academic expectations for students with disabilities could not only enhance 
their confidence level, but could also promote their academic ability regardless of the types 
of disability. This faculty support variable has more unique and positive contributions to 
Model 3 for both outcomes than other variables, except for the pretest measures. This fac-
ulty encouragement variable has a negative correlation with students with learning disabili-
ties (r =  − 0.065, p ≤ 0.05, Table 2). Future studies should explore faculty support factors 
more thoroughly and encourage faculty’s direct involvement with students with learning 
disabilities outside of the classroom. Still, faculty’s encouraging pursuit of graduate school 
captures a very limited dimension of faculty support for college students, and future studies 
should look for more extensive faculty support data.

Related to findings on “discussed politics,” most college students begin exercising their 
voting right as adult citizens, and some students discover themselves or form their iden-
tity in the context of society and political discourse during college. Such discussions can 
evolve into intellectual dialogues and reflection—which can also be related to students’ 
engagement with their peers or with anyone regarding their views of the world and ideas, 
or debates on society and politics. Professors and administrators should be mindful of 
students’ identity formation as well as critical-thinking-skill development through stu-
dents’ political debates and activities. They should also ensure opportunities for students 
with diverse disabilities to be actively involved in politics (e.g., voter registration, politi-
cal speakers) and make sure student governance on campus is accessible to students with 
disabilities.

The overall patterns of predictors seem to be consistent with or similar to college impact 
studies in general (e.g., Pascarella and Terenzini 2005; Mayhew et al. 2016). Such findings 
have implications for the structure of higher education. As discussed previously, institutions 
of higher education often address the needs of students with disabilities from a perspec-
tive of legal compliance (Evans et al. 2017). DROs, tasked with upholding students’ rights 
to reasonable accommodations, operate in a silo and have limited interaction with other 
student engagement offices (Shallish 2017). The findings of the current study indicate that 
students with disabilities benefit significantly from the same types of experiences as their 
peers without disabilities, suggesting a need to challenge institutional structures that view 
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students’ developmental needs primarily from the perspective of their disability. Faculty’s 
encouragement or student engagement in political discourse can help any student’s develop-
ment of academic ability and intellectual confidence. Universities must take steps to ensure 
that such opportunities for engagement are accessible to students with disabilities, as well 
as to those without disabilities. For example, institutions should provide faculty training to 
combat disability-related stigmas and to support faculty professional development in effec-
tively meeting the needs of their students (Lombardi et al. 2013). Further, when planning 
student engagement events, such as opportunities for political debate, institutions should 
consider the physical accessibility of the spaces where such events are held, ensuring that 
students with physical or sensory disabilities do not experience barriers to participation.

Despite the fact that these findings are consistent with college student development 
in general, this study involving students with disabilities makes several unique contri-
butions. First, findings regarding female students’ lower confidence levels upon enter-
ing college highlight the complexity of students’ intersecting identities and potential 
multiple marginalizations. Furthermore, female and male students experienced different 
types of growth in confidence during their college years, and the gap did not close, indi-
cating that more targeted developmental support is necessary for female students with 
disabilities.

Second, more generally, this study focusing on students with disabilities offers 
insights into how college environmental characteristics can support students’ experience 
and engagement to promote positive outcomes. In contrast with other student groups, 
students with disabilities can experience social and physical barriers to participation 
due to inaccessible spaces or the realities of living with a disability. Therefore, under-
standing the experiences that promote positive outcomes for this group of students, who 
may find themselves unable to participate in college experiences in the same ways as 
their peers, may inform our understanding of possible support for other marginalized 
student groups.

Some interesting patterns from our results warrant additional investigation. Given the 
design of this study, it was not possible to determine why the discussion of political topics 
was related with participants’ outcomes. The strong positive effect of engagement in the 
discussion of political topics might be linked to their academic disciplines or potentially 
limited social activities, compared with those of the general population of students or stu-
dents without disabilities. Future studies should investigate these engagement or activity 
variables, considering academic majors and disability types.

It might not be surprising to see parental education level as a significant predictor for 
student academic outcomes. Nonetheless, during our modeling process, mother’s education 
level was a significant predictor for the growth in academic ability, but father’s education 
was not, adjusting for other factors in Model 1. It is possible that mothers spend more time 
and effort to aid their children’s learning than fathers, particularly among students with dis-
abilities; this may be due to the critical role mothers play in advocating for their children 
with disabilities (Ryan and Runswick-Cole 2008). The b coefficient changes of mother’s 
education in both outcomes suggest that highly educated mothers are more likely to influ-
ence these students’ lives prior to and during college. While this change pattern might be 
intuitive to mothers who raise children with disabilities, it alerts the disability service pro-
fessionals and faculty to further investigate mothers’ (parental) involvement, particularly 
for the academic growth and success of students with a disability. The effect of mother’s 
education indirectly suggests how parental socioeconomic status (SES) factors continue to 
play an important role in academic success of college students with disabilities.
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According to Wessel et  al. (2015), given the lack of universally available support for 
college students with disabilities, prospective students tend to choose an institution on the 
basis of the accessibility offered by large public universities rather than programmatic con-
siderations. Eighty-five percent of participants in this study, however, attended relatively 
smaller institutions. Because of the nature of the longitudinal data, this pattern raises the 
question of whether students with learning, physical, and sensory disabilities might be 
more likely to persist and succeed in smaller institutions. It is possible that small colleges 
and universities are more receptive to providing students with disabilities with support 
and experiences to enhance their development, even though large institutions may be bet-
ter equipped with physical and human resources. Future research should expand the study 
of academic and intellectual development (including other educational outcomes) among 
students with disabilities by investigating the institutional contextual factors such as size, 
location, various types and degrees of accommodation provision, and campus culture.

Conclusion

This study, using the longitudinal data from HERI, aimed to investigate student character-
istics and environmental factors influencing the development of (a) academic ability and 
(b) intellectual self-confidence among college students with learning, physical, and sensory 
disabilities. Findings revealed both consistent and different patterns among the same set 
of independent variables between two outcome models, and discussed the different effects 
between learning disability and the combined category of physical and sensory disability, 
as well as the negative effect of being a female student with a disability.

Some of the findings are encouraging for educators and administrators in colleges and uni-
versities. In particular, the strong, positive effect of experiences with political discourse or 
faculty encouragement suggests that institutions of higher education and their faculty should 
make every effort to accommodate the needs of students with disabilities and encourage them 
to pursue their goals, including political debates, leadership opportunities, or graduate schools.

This study has raised questions that should be addressed in future research to inform 
theories and practices regarding students with disabilities in higher education. The “E” of 
Astin’s I-E-O model focuses attention on the college environment and experiences. In this 
study, however, the significant effect of mothers’ education level on students’ academic 
ability is notable even after accounting for incoming academic ability. This could suggest 
the necessity of paying special attention to first-generation students with disabilities or 
parental involvement in terms of broad policy perspective. This finding warrants additional 
discourse and investigation to better understand how variables outside of the college setting 
can also influence students’ experiences to yield positive or negative educational outcomes.

Finally, our regression analysis reveals that there is no difference in growth in self-con-
fidence between learning disability and physical and sensory disability groups, once their 
difference at the entering stage is adjusted or removed. Building students’ confidence could 
mean that we are engaging in building the foundation of lifelong education. Although stu-
dents with disabilities may enter college at risk for lower outcomes, colleges can cultivate 
environments in which students with disabilities develop their intellectual confidence and 
academic ability on an equal footing with their peers, allowing them to maximize their life 
skills, self-actualization, and personal quality of life.
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