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ABSTRACT
ERICA LYNN RICHMAN: The Academic Success of Colle§aidents with Attention
Deficit Hyperactivity Disorder and Learning Disabés
(Under the direction of Dr. Sheryl Zimmerman)

The importance of graduating from college is weltamented but unfortunately,
students with ADHD, LD, or both often face consat#e challenges while pursuing their
undergraduate degrees. Both research and litenatties area are scarce. This work
helps fill this gap and increase understanding DFH® and LD students in college.
Paper one contains an extensive review of thatiiee and social policies which are
used to examine the complexities surrounding tlael@mic success of this vulnerable
and growing group. Paper one also describes mahdateoptional intervention
strategies that support these students, and eealtla evidence base for six frequently
used optional interventions.

Paper two describes the characteristics, diagnesedce use patterns, and
academic success of students approved for ADHDoahd services at one large public
university. Using regression analyses, it examihegelationships among those
variables. Paper three uses propensity score matelnd a survival analysis to compare
the academic success of students eligible to udd[ADD support services with a large
control sample.

Results of paper one indicate that the field o&lity services is moving toward

greater reliance on evidence based practice, bututrent level of evidence remains



inadequate. Overall there was a mix of results sempports were tested and validated
among students with ADHD/LD, some require more aede but showed great promise
and still some require substantially more resetyaetermine their effectiveness
Paper two yielded many important outcomes, amoegrtbst salient were that
ADHD/LD students take longer to graduate than therage student, and the difference
is significantly greater for students who only aseommodations. Also, most students
who register for services do actually take advamtaighem, but those who never return
are no worse off academically. Further, students hdd more service contacts were
more likely to have higher GPAs. Paper three cardithat ADHD and/or LD students
experience less academic success than the avevaigats They are less likely to
graduate, take longer to do so, and as comparédnitdisabled peers, they have lower

GPAs and higher rates of withdrawals, ineligib#i#j and course underloads.
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INTRODUCTION

THE ACADEMIC SUCCESS OF COLLEGE STUDENTS WITH ATTHNON
DEFICIT HYPERACTIVITY DISORDER AND LEARNING DISABIUTES

Attention deficit hyperactivity disorder (ADHD) anéarning disabilities (LD) are
neurological disorders that frequently co-occur hade many similar symptoms (APA,
2002). Students diagnosed with one or both oftea é@nsiderable academic and social
difficulties that are intensified during the trati@n to college and throughout
postsecondary studies (DuPaul, Weyandt, O’Dell,&eyao, 2009). Students with
ADHD and LD report substantial difficulties in theeas of time management,
information processing, concentration, motivatiang anxiety (Reaser, Prevatt, Petscher,
& Proctor, 2007). Despite the consistent findingttstudents diagnosed with both
disorders or only one (ADHD/LD) fare worse in cgiethan their non-disabled peers,
data on the academic success of this group areetimand very little is known about the
demographics and characteristics of this population

University-based support services offer potentitdniventions to mitigate the risk
of social and academic difficulties among studevith these disabilities. Services
provided on campuses for students with ADHD/LD hegreare not typically supported
by empirical research; rather, these supportsféee based solely on clinical wisdom
and anecdotal evidence. Given the increasing nuofimgsllege students with ADHD/LD
(Orr & Hammig, 2009), programs are in urgent neexgorous evaluation to test their

effectiveness. The lack of appropriate evaluatibthese interventions means that



colleges and universities might be spending preciegources on ineffective student
support programs. Rigorous evaluations would benpbrtance to practitioners, policy
makers, and students to understand which servieesffective for whom and whether
service use impacts academic success, socialomdaips, and life satisfaction of
students with ADHD/LD.

While the evidence base of college support serugssarce, there is also little
existing information regarding basic characterssti€ this growing population of
vulnerable students. Information related to demplgics, diagnoses patterns, variation in
the extent to which students use services, chaistats associated with the distinct
service use groups, and above all, the rates ofeaci@ success are all unknown in the
field. Evidence indicating whether service use dmasmpact on academic success among
students with ADHD/LD for example, could be valuabd service providers in planning
effective services. If data indicated a particgayup never took advantage of services,
then practitioners could conduct assessments terstaohd better student needs and
modify services to ensure efficient use of resosiared as a result, improve student
grades and graduation rates.

The importance and benefit of graduating from galare well documented.
Consistent data report that a college educatiasléa better employment (e.g. increased
mobility, security, and autonomy), financial eagsnand social status for both the
general population and people with disabilitiedif@re & Bose, 2005; U.S. Census
Bureau, 2002; Tagayuna, Stodden, Chang, Zeleznikh&lley, 2005). Given the clear
evidence of the importance of obtaining a collegecation, the success ADHD/LD

students attain in postsecondary educational gsttiarrants greater attention. Reports



that students with ADHD/LD do not seem as succéssftheir nondisabled peers on
measures of GPA, graduation rates, and time taugtaxh can be found, but they are
based on unadjusted data that do not consider diffi@rences among students, such as
gender and race. Further, controlled studies ikat¢he academic success of students
with ADHD/LD are rare; the few that exist tend tfis on students with a diagnosis of
either ADHD or LD rather than the common co-mortyidif these conditions, and are
based on small sample sizes and self-report meafidedigenstein, Guenther, Levy,
Savino, Fulwiler, 1999; Weyandt, & DuPaul, 2006).

Each paper in this dissertation addresses an ianoset of questions related to
college students with ADHD/LD that have not yetmeaswered. Paper one lays the
ground work by describing the challenges that nstnglents diagnosed with ADHD/LD
must face and overcome when pursuing postsecordaigational goals. It contains an
extensive review of the literature and an analgbiglated social policies which are used
to examine the complexities surrounding the academntcess of this vulnerable and
growing group of college students. In addition, &lniicle describes both mandated and
optional university-based intervention strategeesupport these students, and evaluates
the evidence base for six frequently used optiortatventions: assistive technology,
learning strategy instruction, coaching, tutorisgpport groups, and summer transition
programs. Overall, this information provides a fdation for research aimed at providing
effective, evidence-based services for collegeesitedwith ADHD and LD.

Paper two expands on the first manuscript by desgiin detail the
characteristics, diagnoses, service use pattemdsa@demic success of students

approved for ADHD/LD services at one large publeversity. Further, using regression



analyses, it examines the relationships among thasables while adjusting for
potentially confounding factors. To conclude, pageee attempts to fill the expansive
literature gap by closely examining the associatietween having ADHD/LD

disabilities and academic success using rigoroaesareh methods. Propensity score
matching (PSM) is employed to compare the acadenucess of students eligible to use
ADHD/LD support services in one college with a Exgpntrol sample of students from
matching cohorts. Lastly, a survival analysis wasduicted to further assess academic
achievement of ADHD/LD students in postsecondarycaton.

ADHD/LD students are a vulnerable population tleatels barriers in college and
are often stigmatized for difficulties in colledeat are actually unrelated to their
intelligence levels (Cordeiro, et al., 2011). ltnrgoortant that social work as a field, pay
attention to developing interventions so this pagah gets the support they need. The
testing of interventions related to college sucies®t frequently undertaken even
though most campuses invest a great deal of tirddiaancial investments into what are
possibly ineffective interventions. Section 504l Rehabilitation Act requires some
basic assurances are in place (Fisher & HappdQR ®ut further than that, it is up to
school policy makers to push this important agdrelgond simple access to school and

basic accommodations.
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PAPER |

COLLEGE SUCCESS OF STUDENTS WITH ATTENTION DEFICIT
HYPERACTIVITY DISORDER AND LEARNING DISABILITIES: MPLEXITIES,
POLICIES, AND SERVICE DELIVERY

Overview

The purpose of this work is to review the releV@atature, describe the related
institution-based interventions, explore the evaderelated to the voluntary
interventions, and make recommendations for maimtgiand improving the use of
evidence-based practices in college-based offitsserve students with Attention
deficit hyperactivity disorder (ADHD) and learnidgsabilities (LD). In this work,
serviceswill refer to all supports offered in ADHD and L@ADHD/LD) offices while
accommodationwiill refer only to legally mandated supports.

ADHD and LD are chronic conditions that can havie@gious effects on the
academic success of college students. Althoughdisthe two disorders often co-occur
and are diagnosed comorbidly 45% of the time (DuRaormley, & Laracy, 2013). The
diagnosis of ADHD is given when a person showsraigkent display of behavioral
patterns characterized by inattention, impulsivatyg hyperactivity; current thought
holds that ADHD is most often transmitted genelycéhmerican Psychiatric
Association [APA], 2000). Although ADHD was oncasamed to affect only children,
the characteristic behavioral patterns (e.g., @mitbn, hyperactivity) can have profound

negative effects on an individual’s quality of |&@d adaptive functioning at every life



stage (Biederman et al., 2006; Meaux, Green, & Bsard, 2009). In contrast to ADHD,
diagnoses for LD are usually sought when parentsamhers observe a significant
discrepancy between an individual’s intelligenoceeleand his or her academic
achievement (APA, 2000). However, the student’'seagment on standardized tests in
reading, mathematics, or written expression musibstantially lower than expected to
warrant a diagnosis of LD. Both disorders can beenspecifically diagnosed into
subcategories; for example a LD might be parti¢ulaiated to math or language, and
ADHD could be considered the inattentive or thedrggtive type.

ADHD and LD' share many symptoms and behaviors, including proSiwith
inattention and hyperactivity, low tolerance ofdimation, low self-esteem, low morale,
deficits in social skills, increased rates of sdttbvop out, and poor vocational
achievement (APA, 2000%tudents who suffer from one or both disorderdikedy to
experience serious challenges in academic settimigeell as in social relationships at
home and work (Reaser, Prevatt, Petscher, & Pra2®®7). Given the extent of
difficulties encountered by many of those with ADHD, it is no surprise that this
group faces serious challenges in the postsecomrdiaugational setting, which is a
pivotal stage with life-changing effects (DuPauleyendt, O’Dell, & Varejao, 2009).

Data consistently show that individuals who attaigher levels of education,
especially postsecondary education, benefit throoginoved employment prospects,
increased financial earnings, and elevated sot@als (Gilmore & Bose, 2005). For

example, evidence supports that each consecutreedéeducation results in higher

! Although distinct disorders, this article uses ADHD for ease of reference when information
applies to both.



lifetime earnings: on average, a high-school greelaarns $1.2 million, a person with an
associate’s degree earns $1.6 million, and onehwolds a bachelor’s degree earns $2.1
million over the span of his or her working car@érS. Census Bureau, 2002). In
addition, as compared to individuals with a highaa education or less, those who
complete college have more personal savings. Mereaitaining higher levels of
education promotes professional advancement, ingsrthe quality of life for offspring,
and enhances consumer decision making (Porter) 2808ilarly, for persons with
disabilities in particular, completing a postsecanyddegree (or similar accomplishment,
such as completing a technical or vocational pnmgra associated with improved life
satisfaction, employment outcomes, and likelihobdalieving financial independence
(Tagayuna, Stodden, Chang, Zeleznik, & Whelley,3200

Although the economic and social value of higharoation is well documented,
individuals with disabilities face more barriersatbaining a postsecondary degree than
do others. Compared with their peers without ADIdbllege students with ADHD
experience greater emotional and behavioral ditfeesiduring the transition to college,
have more academic problems, earn lower grade pearages, and are more likely to be
put on academic probation (DuPaul, Weyandt, O’'[#Narejao, 2009). Also, there is
consistent evidence that persons with disabildgseve less academic success in
college, (e.g. lower rates of graduation), (Mils&artley, 2005), a finding that is
confirmed specifically for students with learnindfidulties (Heiman & Precel, 2003;
Murray, Goldstein, Nourse, & Edgar, 2000). Not sigipgly, these increased difficulties
are reflected in lower graduation rates of studetis ADHD/LD. As compared with the

average graduation rate of 64% for students witd@abilities, the graduation rate of



college students with ADHD/LD ranges between 30% 2826 (Greenbaum, Graham, &
Scales, 1995; Horn, Berktold, & Bobbitt, 1999).

Fortunately, university-based support servicesrgftgential interventions to
mitigate the risk of drop out among students whiase disabilities, and thus promote the
academic success of students with ADHD/LD who amsying postsecondary education.
However, little empirical evidence exists to infoumiversity-based services for students
with ADHD/LD disabilities. Unfortunately, current@grams in this area tend to be based
on good intentions and anecdotal evidence ratlaer skientific evidence supported by
rigorous research and testing.

The American’s with Disabilities Act (ADA) of 199%nhsures that students with
ADHD/LD have access to opportunities for postseeop@ducation (Allsopp, Minskoff,
& Bolt, 2005). Since the enactment of the ADA ldgfi®n, the number of college
students with disabilities has increased, due etthenore students with disabilities
entering college or students’ increased willingrtesself-identify as having a disability.
Currently, 11% percent of all full-time college gants attending 4-year universities in
the United States self-identify as having a disghiNCES, 2008). Of these students,
those with ADHD/LD are the largest and fastest gngwgroup (Orr & Hammig, 2009),
and consequently, are also the largest group dseocsndary students served by college
and university offices for students with disabdgi(Harbour, 2004).

Despite the well-documented, positive outcomeshhae emerged regarding the
benefits of postsecondary education, and the lfattihcreasing numbers of students with
ADHD/LD are entering universities, research reldtethis population is extremely

limited. For example, postsecondary institutionsadorelease information specific to the



academic success of students with ADHD/LD sucthagytade point averages (GPA) or
graduation rates of these students, and whethse stedents have other psychological
diagnoses. Similarly, scholarly literature in tarea is remarkably scarce, and research
exploring effective practices to assist students WDHD/LD is almost nonexistent. To
date, there has been little indication that anyesities or colleges have undertaken
rigorous program evaluation of disability servioéered at the postsecondary level.

One study conducted more than a decade ago exathiaditerature surrounding
college-based services for students with only izl Bound almost no indication that any
services improved academic outcomes (Rath & R@@)2). However, the services have
changed over the last ten years such that RatfRager’s findings may be no longer
applicable. For instance, the technology they eatalliconsisted of items now widely
available and outdated, including books audio medmonto cassette tapes and word
processors with spellcheck capabilities. Intenagiincluded professional therapy and
counseling which is no longer in the purview of masiversity-based ADHD/LD
support services offices. Perhaps the most glawuadution is that services for students
diagnosed with ADHD were not considered relevanhér research. Given the
escalation in recent years of ADHD diagnoses antHBID.D comorbidity rates, Rath
and Royer’s research would likely include ADHD staticoncerns if they conducted the
same study today.

Difficulties Faced in College

The typical experiences of college students wibH®/LD differ substantially

from those of students without disabilities. Foaewle, they tend to experience severe

setbacks during the transition from high schoatatege, which is a particularly critical

10



period as evidenced by a nearly 50% attrition dateng the first year for all students
(Tinto, 1998). Often, students enter college wigudden, dramatically increased level of
responsibility and independence, making collegeddnfusing and difficult for even
those who show strong potential (Farrell, 2003)d8hts with ADHD/LD often are
unprepared for this transition (Meaux et al., 20089st college freshmen with
ADHD/LD have not begun to advocate for themselves many persist in the belief that
they should be able to accomplish their goals with@lp. Many students with these
disorders have a limited awareness of the extettiteo€onsequences that their disabilities
can impose (Farrell 2003). Poor decision makingtaechewness of college life can lead
to academic failure, risky health behaviors, ancrelesed quality of life (Farrell, 2003).

Students with ADHD/LD report substantial executivactioning difficulties,
such as self-regulatory functions that manage ¢ivgractivities, emotional responses
and behaviors (Gioia et al., 2001); they have ti®aanaging their concentration,
motivation, and anxiety, and are likely to struggi¢h information processing and
learning skills. In addition to executive functiagiproblems, people who suffer from
ADHD/LD also experience high rates of depressioxjety, substance use, impulse-
control disorders, and other psychosocial probl@askley & Brown, 2008; Blase et al.,
2009; McGillivray & Baker, 2009). Prevalence ravésomorbid depression and
ADHDI/LD vary from 40% to 86% (McGillivray & Bake2009), which contribute to the
academic difficulties these students face.

Although a great deal of conjecture exists regaydne needs and characteristics
of college students with ADHD/LD, few empirical dtas have been conducted to

support such speculation. For instance, the cueneat of accommodations and services
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provided on campuses for students with ADHD/LD ramésupported by empirical
research; rather, these supports are based solelynacal wisdom followed by
anecdotal evidence. Given the increasing numbeolt#ge students with ADHD/LD,
these programs are in urgent need of rigorous atialuto test their effectiveness.
Results of these evaluations would be of importaageactitioners, policy makers, and
students to understand who need information onhwégevices are effective for whom
and whether services impact grades, social rekstips, graduation rates, and life
satisfaction of students with ADHD/LD.

Research to identify what accommodations best gbev&earning styles of
students with ADHD/LD has important implications falicy and practices in higher
education settings. The purpose of this articte ieview the practice and policy
literature from the education and disability fieldad to describe the related institution-
based interventions. In addition, this article exg$ the evidence related to voluntary
services (i.e., beyond mandated accommodations)da® by some universities. Finally,
recommendations for maintaining and improving tee af evidence-based practices are
discussed in relation to disability services fardgnts with ADHD/LD.

Role of Evidence-Based Practicein Disability Services

Over the past 20 years, the U.S. government hgsted policies aimed at fiscal
responsibility that require government-funded paogs to be empirically evaluated for
effectiveness. For example, the Child Left Behind Act of 2001, and the Individsia
with Disabilities Education Act (IDEA) of 2004, tidunding for public schools to
requirements that instruction for students ages $ears with disabilitiease teaching

methods that have been shown effective througmsfiieally based and peer-reviewed
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researchEisenhart, & Towne, 200Zirkel & Rose, 2009)The intent of policy requiring
evidence-based programs is to decrease the likelibbimplementing programs that are
later shown to be ineffective or, perhaps, harmful.

The concept of evidence-based practice (EBP) eddirom the philosophy of
evidence-based medicine, which emphasized makitgnpaare decisions based on
careful consideration of an array of data, inclgdatient report, clinician observations,
and research outcomes (Sabah & Orthner, 2007).1dindmg evidence-based medicine
is the idea that systematically studying, recordargl then dispersing knowledge of the
effectiveness of interventions is essential todbrtinuing growth of medical knowledge.
EBP has now been embraced worldwide in the heal field and in a variety of
educational settings (Scott & McSherry, 2009).

EBP not only recognizes the ongoing developmemieaf knowledge, but also
demands that practitioners stay abreast of devedafsmn their field and use evidence-
based “best practices” that are most effectivespacific clients and specific settings.
EBP should play an important role in disability\sees provided at the postsecondary
level. To fully realize the potential of EBP in dislity services for postsecondary
students, greater collaboration between practiteoaad researchers is needed to
establish an evidence base for interventions ctiyranuse and to develop and test new
interventions. Priority should be given to applythe rigor of evidence-based
intervention research to current programmatic camepts (Fraser, Richman, Galinsky,

& Day, 2009) as practiced in university-based smEvi
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Disability Law and Higher Education

Although many funding agencies insist that proggause EBP interventions, no
legislation has yet been enacted that mandategnsities and colleges to use EBP
services for students with disabilities; howevems service guidelines have been
provided by various policies. Legislation suchtzes ADA of 1990 and Section 504 of the
Rehabilitation Act of 1973 require postsecondastitations to make “reasonable
accommodations” to meet the needs of studentsdigtibilities and to provide
nondiscriminatory procedures for students to sethose accommodations (Fisher &
Happell, 2009). Reasonable accommodations arefigaeas making facilities
accessible, developing appropriate modificationadpustments to examination
procedures, and providing interpreters or otherises to reduce the impact of a person’s
impediment on his or her ability to participateaimd benefit from offered programs
(Stodden, Jones, & Chang, 2002). In addition, bia¢hADA and the Rehabilitation Act
of 1973 (and its subsequent 1986 and 1992 amendjrspecifically prohibit disability-
related discrimination in postsecondary admissam post matriculation (Madaus &
Shaw, 2004). As civil rights legislation, these samvandate that funding for student
disability services be the responsibility of thesgs@condary institutions.

Although the above provisions are required by faldaw, these requirements
encompass only the most basic services that pastdary education institutions must
offer. Schools are not restricted to these basiwdaaes, and institutions are encouraged to
use the mandated services as a foundation fromtvtbibuild comprehensive and

individualized services (Kravets & Wax, 2007). Hweg given the lack of outside
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funding for disability services and the budgetaiiges and constraints of most schools,
efforts to go beyond required services are oftsnfficient.
University-Based Support Services

Mandated and optional support services are gdnafééred to students with
ADHD/LD through dedicated disability services offcor departments. To access these
services, a student must voluntarily declare oisteghis or her disability status with the
appropriate institutional unit (Stevenson et @03). Whereas young adults often report
admitting their disability to themselves was chadjmg, disclosing that information
through a formal process in a university settinglthpose an insurmountable barrier due
to social stigma or other personal reasons (Steverg&tevenson, & Whitmont, 2003),
but the student is required to report and justdy dr his request for accommodation with
appropriate medical documentation. Generally, sttgdare deemed ineligible for support
services if they do not have documentation of dinoed diagnosis from a qualified
medical professional; tests to diagnose ADHD ordtP not available at these offices.
Interestingly, recent information provided by Coms&u Reports (2010) indicates that
professional evaluations of ADHD can cost up td80, a figure that may be cost-
prohibitive to some individuals/families. It mayislate, therefore, that colleges who
only provide services to diagnosed students ategpsrunintentionally discriminating
against lower income students.

University-based disability services function inenvironment that has
experienced continuous change since their developmehe early part of the 20th
century (Hodges, 2001). Early in the developmergen¥ices, students’ issues related to

disability and mental health were handled individuand privately by faculty. This
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unofficial protocol existed when college studertsded to be a highly homogeneous
group of upper-class White males. After World Wandwever, the college-bound
population grew in numbers and diversity to evelhyuaclude military veterans, older
students, married students, and substantially highebers of women and minority
populations. These changes multiplied dramaticetigr World War Il and the passage
of theServicemen's Readjustment Act of 1944 (P.L. 78-3délter known as the Gl Bill.
Faced with these changes, faculty could no longadle the number of students needing
accommodation for disabilities and mental heakliés (Hodges, 2001). Thus, the
increasing diversity of the student body and insiregnumbers of students with
disabilities intensified the need for coordinateainprehensive university-based social
and mental health services.

The type and extent of disability services avadabl students with ADHD/LD
varies widely across U.S. postsecondary institstigdravets & Wax, 2007), with the
only constant being the reasonable accommodatiamslated by federal law. Further,
the dissimilarity of disability services acrosslegks and universities is thought to be a
consequence of the lack of an evidence base feetbervices (Yost, Shaw, Cullen, &
Bigaj, 1994). Moreover, the few services with ardemnce base tend to be rooted in
programs that have shown promise with childrenrad student adults (Brown et al.,
2008), but have not been evaluated with adult stisddhe lack of appropriate
evaluation of these interventions means that cefleand universities might be spending
precious resources on ineffective student suppograms.

Consequently, the remainder of this paper infattmesEBP evolution of

disability services by determining the most commarded university-based supports for
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students with ADHD/LD, identifying the legal statothese supports (i.e., mandated or
optional), describing each support, and finally suanzing the related evidence for the
optional programs. While mandated services ar@adyreiniformly offered, uncovering
strong evidence bases supporting non-mandatectesreould result in wider use of
efficacious interventions and impact the directbriuture university-based interventions
for students with ADHD/LD.
Methods

This study sought to present a foundation foraegeaimed at providing
effective, evidence-based services for postsecgredadents with ADHD/LD and thus
explored peer-reviewed literature that was writte&nglish (using Psycinfo and ERIC
databases) and was related to university-basedranodations and services. Searches
used keywords ADHD and LD combined with about 3teotsearch terms such as
college, post-secondary, graduation, accommodatsupgport groups, GPA, learning
strategies, and success. Fifteen frequently offeoggborts were identified by a
professional who has worked in the area of ADHDAtDdents in colleges for many
years and then compared with services indicatedpopular guide book of college
services for parents whose children have ADHD/LD are applying to colleges
(Kravets & Wax, 2007). All 15 were defined and thbka six services not already
mandated by law (i.e., assistive technology, legysitrategy instruction, coaching,
tutoring, support groups, and summer transitiog@ams) were further evaluated for
efficacy based on findings published in peer-re@éyournals. Findings are discussed in
detail and suggestions for movement toward thesamed use of EBP in university

offices are specified.
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Results

The literature indicated that the six voluntarysoms range from having no

evidence of effectiveness to a substantial amolpésuasive evidence. These services

and the evidence base for each are discussedtn kdelow. Table 1 summarizes the

University-based supports provided without costtt@lents who have a documented

ADHD/LD diagnosis.

Table 1:University-based Supports for Students with ADHO BB

Accommodation or Service

Definition

Students areerdtl. ..

Legally Mandated Supports

Extended test time
Distraction-free test site

Test-taking accommodations

Priority class registration

Course substitution

Reduced course load

Audio-Recorded Class
Note assistance

Audio versions of course
readings

Voluntary Supports

Assistive technology

Learning strategy instruction

Coaching

a longer amount of time to ceteptheir exams.
an environment withoistrdctions to take their exams.

computers to type essams or to have someone read the exam
aloud.

the ability to regisearrly and at a convenient time, ensuring their
entry into courses that might close.

option to substitute a requamarse (usually math or foreign
language) with course better suited to individuakgds.

option to enroll in fewer @dagmer semester than the number
typically required to maintain full-time studenasis.

an audio recording of classoes.

copies of class notes written bthan student or supplied
electronically.

individualized audio versions of course textbookd aupplementary

use of a recording device liheis lessons to class notes and can be
repeatedly reviewed, as well as use of a devideathtamatically
generates text on a computer from speech.

specialists who palevinstruction in how to develop strategies for
time management, taking tests, organization, spesding, using
technology, note taking, studying, and other areas.

weekly one-on-one meetings with a trained coachsetam is to
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help students set and meet goals and be accountable

Tutoring weekly tutoring sessions for subjects tmich the student is having
difficulty.
Support groups weekly meetings with ADHD and LDrgee discuss difficulties,

successes, and related issues.

Summer transition programs summer school courses) and board, skills training, and other
preparatory modules during the summer before frashyear.

Voluntary Supports

Assistive technology. In recent years, scientific advancements have aliaally
increased the type, quality, and affordability opkisticated technological tools designed
to meet the needs of students with learning diffies. Many university offices of
disability services loan out assistive technolaych as speech-recognition software,
talking calculators, scanner/screen readers, dret assistive devices to qualified
students (Sharpe, Johnson, 1zzo, & Murray, 20081 eikample, a device called a note-
taking pen not only functions as an ink pen bub als an audio recorder for class
lectures; after the audio files are transferrethéostudent’'s computer, the associated
software links the audio recording to the studenhéiadwritten notes. Assistive
technologymay be expensive and therefore not always avaitaldéudents with
disabilities who might benefit from it. The bensfdf assistive devices are presumed and
largely based on anecdotal reports rather thanresapevidence (Raskind & Higgins,
1998). Although the literature has abundant re$eancassistive technology as it relates
to daily living skills (e.gBouck, Satsangi, Bartlett, & Weng, 2012; BimbraBsger, &
Mihailidis, 2012), no research evaluating the dff@mess of current technologies as

interventions for students with ADHD/LD could beufa in peer-reviewed literature.
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L earning strategy instruction. A second voluntary support for students with
ADHD/LD involves instruction in developing learnistyategies, an approach that has
been extensively studied and widely accepted ([2eghlenz, 1989; Deshler &
Schumaker, 1993). It holds that behaviorally bassdeted academic skills and strategic
interventions are effective mechanisms for ameliogahe specific deficits of college
students with LD (Holzer, Madaus, Bray, & KehlePD2). Learning strategy instruction
assumes that students with learning difficulties loa taught how to use specific
strategies to overcome their deficits and mastgnitiwe learning skills (Deshler &
Schumaker, 1993). The ultimate goal is for studemiategrate the learning strategies
into their self-instructional routine (Deshler &hz 1989). Examples include strategies
like rehearsalandcategorizationwhich strive to improve comprehension and recall o
written text. The categorization strategy involtles student learning to identify
important information by using clues in the texicls as headings, diagrams, or italics,
and then making lists of that information to usetasly notes in preparing for an exam
(Deshler & Shumaker, 1993).

Learning strategy instruction has been used irri@tyeof educational settings
and substantive areas, as well as with studerdsrefse ages and learning abilities
(Hubner, Nuckles, & Renkl, 2010; Salamonson, E¥gkaich, Wilson, & Davidson,
2009). Other strategies that have been shown toowepacademic outcomes for students
with ADHD/LD focus on teaching organizational sgi{LoSchiavo & Shatz, 2002), test-
taking strategies (Holzer et al., 2009), and teghes to improve reading comprehension
(Faggella-Luby, Schumaker, & Deshler, 2007). THeaty of organizational skills

training for younger students with ADHD was demoaigtd in a recent controlled study
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that found students who received the interventioinomly showed significant
improvements in several academic skills areas agittethGPAs, but these improvements
persisted at the 8-week follow-up (Langberg, Epsterbanowicz, Simon, & Graham,
2008). Similarly, a study using random assignmembyestigate the effect of a learning
strategy intervention on reading comprehensioroohger students with ADHD/LD
showed the treated students had statistically fsegnit improvements in reading
comprehension (Faggella-Luby et al., 2007); spedliif, the randomized study showed a
strong positive relationshil & .776) between learning strategy instruction and
subsequent reading comprehension.

Although the available evidence is limited, it aprgethat teaching test-taking
strategies may be a more effective support foresttgdwith ADHD/LD than providing
extended test time, which is the accommodation rinegtiently offered to students with
disabilities (Lewandowski, Lovett, Codding, & Gord@®008; Ofiesh, Hughes, & Scaott,
2004). Interventions that taught lower achievinglsnts to use the strategies of their
more successful peers reduced test anxiety (Hetzalr, 2009) and improved tests scores
an average of 38 (out of 100) percentage pointsdaster, Schumaker, Lancaster, &
Deshler, 2009).

Coaching. Coaching involves a partnership between a coaclaatiént focused
on attaining personal or professional goals (Korakaran, Yang, Baker, & Fernandes,
2008; Spence & Grant, 2007). Used in several ggttithe most recent is university-
based disability services for students with ADHD/(Swartz, Prevatt, & Proctor, 2005),
where it seems to hold promise by helping studadtkess deficits in executive

functioning. For college students with ADHD/LD, abéng sessions are designed to
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facilitate self-awareness and assist behavior ahafighough considered complementary
to psychotherapy, coaching is a distinct approbhaehfocuses on overcoming challenges
through developing pragmatic skills, including teiag students to become self-
advocates, develop organizational skills for clamgwand develop social skills for living
with a roommate.

With the recent explosion of coaching in multiptersas, anecdotal evidence is
abundant, but empirically-based literature remaary much in its infancy, especially as
related to college students with ADHD/LD. The feubfished peer-reviewed
investigations of coaching have been marked bytaabal limitations, such as the lack
of controlled studies and generalizable sampleadtfition, the studies most frequently
cited to demonstrate that coaching improves exeetdtinctioning, self-determination,
and academic skills have primarily used case ssuy@wartz et al., 2005), qualitative
methods (Parker & Boutelle, 2009), and non-peeievesd literature (Bettinger & Baker,
2011; Reaser, 2008). In fact, a recent meta-arsatyzild find only five empirical articles
that evaluated any type of psychological/behavibesed intervention for adults with
ADHD (Weiss et al., 2008). Nonetheless, there apgpi@abe consensus within the
learning disabilities field that the promise of cbeng warrants more rigorous evaluation
to determine whether it is an effective interventior assisting college students with
ADHD and LD, and should be widely implemented (Gr&rCavanagh, 2007; Kilburg,
2004; Murphy, Ratey, Maynard, Sussman, & Wrightl@0

Tutoring. Tutoring servicefiave a long history of use among students of @tag
A landmark meta-analysis that considered more Hayears of tutoring literature

validated the effectiveness of academic tutorimg (Ramirez, & Cumming, 2010;
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Cohen, Kulik, & Kulik,1982). Indeed, the mesmalysis demonstrated that students who
received tutoring services scored an average of lei§#er on exams than peers who
were not tutored (Cohen et al., 198a)addition, evaluations of tutoring programs have
shown that tutoring improved college retention sdig as much as 19% (Reinheimer &
McKenzie, 2011). In postsecondary educationalregtiipeer-led tutoring, a popular
alternative method to instructor-led tutoring, heygortedly been shown to be an effective
method of improving the academic performance ol lblo¢ tutor and the person tutored
(Coleman, Brown & Rivkin, 1997; Comfort, 2011; Hegh Gillespie, & Kail, 2010).
Although no data were available in this regardeaesh has established that compared to
other materials, tutors better learn and absorlraterial they teach their tutees (Roscoe
& Chi, 2007). Specific to the population at hantddents diagnosed with ADHD/LD are
thought be to improve in boticademic performance and attentional behaviorasudt

of tutoring (DuPaul & Eckert, 199&/ogel et al. 200¥but again, actual empirical data
are lackingTutoring, especially peer-led tutoring, is a relaly inexpensive and simple
method of providing academic assistance, as evatkhyg its wide use; tutoring is

offered to a variety of students at most univezsiaind provided as a specific support for
students with LD at nearly 70% of all U.S. colle¢g8tdden, Whelley, Chang, &
Harding, 2001; Vogel, Fresko, & Wertheim, 2007).

Support groups. Support groups are a popular intervention becanesgrioup
format is considered effective and relatively inemgive to form and maintain. Among
other issues, support groups are frequently useedlfpparticipants address issues related
to anxiety, depression, distress, confusion, unhgabping mechanisms, and phobias,

with the overarching goal of helping them improkeit quality of life, psychological
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well-being, and social support (Spiegel, Bloom, &l&m, 1981; Wang, Chien, & Lee,
2012). However, as seen with other popular appemdhe literature search conducted
for this study yielded no peer-reviewed investigasi that evaluated the effectiveness of
support groups as an intervention for college sttgleith ADHD/LD.

Some evidence exists showing that support groufisivain-student adults with
ADHD are effective in improving participants’ seafficacy, self-esteem, and disability-
related knowledge (Bramham et al., 2009), andgbpport groups can be efficacious for
college students in general (Mattanah et al., 20A@) example, Bramham et al. (2009),
found that cognitive/behavioral group work redueediety in adults with ADHD from
13 to 10 on the Hospital Anxiety and Depression&(a= .005), and in college,
Mattanah et al., (2010) found that students wegeifscantly less lonely if they were
involved in a social support group compared tortrod group (effect sizes 35 and
.53). Despite the popularity and anecdotal evidencaippsrt groups as a useful and
effective intervention, currently no strong eviderase exists to support the use of
support groups for college students with ADHD/LD.

Summer transition programs. Colleges and universities across the country use
summer transition programs for all types of studevito might face difficulties making
the transition from high-school to college. Somsitations offer these summer
programs for incoming students who have ADHD/LD ard anticipate finding the
transition troublesome. Services offered duringgr@on programs for students with
ADHD/LD often include skills training interventionsampus familiarity exercises, and
discussions on what to expect in college. Someigeoan opportunity for students to

take one or more summer courses before the sclkaolbggins, allowing them to “test
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the waters” to provide familiarity, comfort, andassurance in their abilities to make the
transition to college. However, despite fairly wsgeead use of these programs, no
empirical evidence could be found in support of thtervention.

Discussion

The severe and damaging effects of ADHD/LD on tteddamic success of
postsecondary students with these disorders haarewell documented. Finding
effective interventions to help students with ADHD/attain academic success is
urgently needed given the growing numbers of cellggidents with these disabilities.
Such students are likely to suffer from an arraynehtal health disorders, self-image
problems, and academic difficulties in conjunctwath their ADHD/LD. Fortunately,
U.S. law dictates that postsecondary educatioséitinions support these students by
offering accommodations that ensure equal oppdstimiachieve academically.
However, university-based support programs areeatlgr at a severe disadvantage to
meet this goal because of the scarcity of empiggalence available to guide both the
implementation of existing supports as well asdéeelopment of new and perhaps more
effective supports.

In response to this lack of evidence, this artckesented a review of the peer-
reviewed literature evaluating the efficacy of support services that are optionally
offered by university-based disability servicesamnoptional basis to students with
ADHD/LD. Overall, the study results indicate theldi of disability services is moving
toward greater reliance on EBP, but the currerdeswe base is inadequate. Only two of
the six voluntary supports—learning strategy inginn and tutoring—have been tested

and validated among students with ADHD/LD. Thuss recommended that that these
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interventions, including both peer-led and instoudéd tutoring, continue to be used as
support services for college students with ADHDAdONncrease college retention rates
and improve academic outcomes.

Recommendations regarding the interventions thataddave evidence for their
efficacy are more problematic. Although the coagland support group interventions
have not been validated with college-aged studeittsADHD/LD, both interventions
show promise of becoming substantiated practicegatticular, because support groups
have proven efficacious with other populationss #pproach of supporting college
students with disabilities seems to have the pmtieiior effecting positive outcomes.
Similarly, the rapid emergence of coaching as &rvention has produced little
empirical data, but there is an abundance of artatdweidence of the intervention’s
effectiveness of enhancing the college experiendeagademic success of students with
disabilities, including ADHD/LD.

The two remaining voluntary interventions—assisteehnology and summer
transition programs—require substantially more aeg®to determine whether these are
effective interventions for students with ADHD/LDetermining the effectiveness of
these interventions is especially critical becahgese approaches are arguably the most
expensive of the voluntary support programs. Withigorous evaluation, it is
impossible to know whether assistive technology sumdmer transitions improve the
experiences of students with ADHD/LD or whetheoteses are being misdirected to
these supports.

Clearly, an urgent need exists for evaluationwfent best practices to improve

outcomes for students with ADHD/LD at the postse@og level. Intervention research
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is the only mechanism that can close the gap betkeewledge and practice, and the
empirical evidence produced should ensure thatligability field can provide
interventions that are efficacious to better seatuelents. It is incumbent upon the nation
to enact policies to support equal access and egualrtunity in education for students

with disabilities.
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PAPER 11
DIAGNOSIS, SERVICE USE, AND ACADEMIC SUCCESS OF CLEGE
STUDENTS WITH ATTENTION DEFECIT HYPERACTIVITY DISORER AND
LEARNING DISABILITIES
Overview
Attention deficit hyperactivity disorder (ADHD) aride spectrum of learning
disabilities (LD) are different and distinct newrgical disorders that frequently co-occur
and have similar symptoms. Students diagnosedAHD, LD, or comorbid ADHD
and LD often face considerable academic and sddfalulties that are intensified during
the transition to college and throughout postseapnstudies (DuPaul, Weyandt, O’Dell,
& Varejao, 2009). However, beyond research estaiblisthis population as the largest
and fastest growing group of students with disaédiin postsecondary educational
settings (Orr & Hammig, 2009), little is known albdhis population’s demographics, the
accommodations and assistive services they needsanith college, and academic issues,
such as graduation rate and grade point averagg®)(@®nsequently, service providers
have scarce evidence to inform their developmemnhptementation of programs
intended to serve the needs of students with bietirakrs.
ADHD and LD are separate disorders that are diagghascording to distinctly

different criteria as set forth in tliagnostic and Statistical Manual of Mental
Disorders-Text RevisioDSM-IV-TR American Psychiatric Association, 2000). Persons

diagnosed with ADHD typically present with persmtpatterns of inattention,



impulsivity, and hyperactivity. A diagnosis of LB typically based on a significant
discrepancy between a person’s intelligence lendlras or her academic achievement
(American Psychiatric Association, 2000). The dilsos are frequently diagnosed as
comorbid conditions (Biederman, Faraone, Spencétil&ns, 1993; McGillivray &
Baker, 2009), and sometimes treat these two disoaea single group when
investigating related issues.

ADHD and LD share many symptoms, including problewts inattention and
hyperactivity, low tolerance for frustration, pasw®if-esteem, low morale, deficits in
social skills, increased rates of school drop antl poor vocational achievement
(American Psychiatric Association, 2000). Studevite suffer from one or both
disabilities are likely to experience serious aradles at home, at work, at school, and in
their social relationships (Reaser, Prevatt, Petsé& Proctor, 2007)Despite frequent
comorbidity and some parallel characteristics,¢hes diagnoses present distinct
symptoms which may require distinct interventidagtther, it is not clear what effect a
diagnosis of the comorbid condition has on the ewad success of college students and
whether the effect of the comorbid condition digférom single diagnoses of either
disorder. Given that currently children are beinggdosed with both disorders over 45%
of the time (DuPaul, Gormley, & Laracy, 2013),gtarucial that researchers and
practitioners attend to the specific needs of dhially diagnosed group.

Many studies have supported the conclusion thak&dlagnosis of ADHD and
LD puts youth at greater risk for academic failanel negative psychosocial outcomes
that endure into adulthood (Sexton, Gelhorn, BelClassi, 2002). Compared with youth

who received a single diagnosis for either ADHOLBy, youth who received a dual
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diagnosis for these disorders had worse acadentomes (e.g. lower grades), (Faraone,
Biederman, Monuteaux, Doyle, & Seidman, 2001). étjalthough scant, available
evidence supports the finding that receiving a diiednosis is predictive of negative
academic outcomes (Faraone et al., 2001) and dectdéavels of cognitive and
neuropsychological functioning (Seidman et al.,@0Iakobson & Kikas, 2007). This
claim of predictive outcomes appears to be basdohuted data related to standardized
tests of cognitions and intelligence, such as tleehSler Intelligence Scale for Children,
and the Woodcock-Johnson Test of Cognitive Ab8iti®ne study examined student
success in passing college-level requirementsi@idn language classes, and found no
difference in academic success between studergaaiad with both disorders and those
with a single diagnosis of either disabil{§parks, Javorsky, & Philips, 2005). Apart

from that one study of college students, no othsearch was found that has replicated or
refuted the pattern of negative academic outcomesd in children, in college-age
students with comorbid ADHD and LD.

University offices for students with either singlagnoses or both disorders
provide accommodations and supports for studentshalve documented diagnoses of
these disabilities from a qualified health professi. Accommodationare legally
mandated services that seek to assist student@AWittD and/or LD (ADHD/LD) by
modifying certain academic environments (Ramsag020~or example,
accommodations include, extended test time, awiorded class lessons, and note
taking services. Beyond accommodations, univessitigght offer these students other

supports, such as coaching or support groups,lpositedents identify and work toward
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personal goals, learn new academic skills, devislaming strategies, share their
experiences, and normalize their disability.

To receive accommodations and often other suppsittdents must disclose their
disability and register with the office of disabylservices. From here forward, this work
will refer to servicesas both accommodations and mandated support&/asia.
However, not all students who register, returrh®dffice to receive services.
Differential use of disability services often cresmthree distinct groups of students
eligible to receive services: students who neversgsvices, students who use a single
visit to take advantage of basic accommodationsofacodations students); and
students who use services for at least two sesst@ssions are often used to accomplish
tasks such as a coaching meeting, learning stratsgyction, or a simple mechanism
used to touch base.

Unfortunately, no information is currently availabkgarding the characteristics
of students associated with these patterns of@ense. Evidence showing whether
service use has an effect on academic success ashatents with ADHD/LD could be
valuable to administrators and service providenglamning efficient and effective
services. For example, if an office of disabilignaces could identify which students
were most likely to register for but not use diibservices—despite struggling
academically—then the staff could not only remihdse students of the help available
but also investigate barriers to service use. &myil no information currently explains
the variation in the extent to which students ws®&ises and what characteristics are
associated with the distinct service-use groupdaté indicated a particular group was

consistently eschewing services, then practitionetdd conduct assessments to

39



understand better the needs of those students adifiyrservice as needed to ensure
efficient use of resources and meeting those stadeeeds. However, this potentially
valuable information is not available. Unfortungiet remains unknown if the different
patterns of service use are associated with vaigatigge success outcomes among
students with ADHD/LD. Further, even basic datawarkenown for this growing
population of vulnerable students. These missing oelude student characteristics such
as gender, diagnosis, GPA, and descriptive dataasioaumbers of science, technology,
engineering, and math (STEM) majors; enrolimerggaif low income/full scholarship (a
particular group of students who come from low meofamilies and are given a
complete full scholarship based on merit) studemispbers of athletes; and how many
are transfer students.

The latter categories of descriptive charactesdiie., transfer students, STEM
majors, low income/full scholarship students, atidledies) in and of themselves are often
associated with poor academic outcomes, but ditgedeto these groups are relatively
scarce and sometimes unclear. Although data areachctory, some evidence exists
showing the graduation rate of transfer student®% to 24% lower than that of other
students (Lorentz & Benedict, 1996; University airih Carolina General
Administration, 2012). Graduation rates are evevelofor STEM majors in general, who
are about 60% less likely to graduate as compargdnen-STEM majors, with rates
even lower for minority groups (Tan, 2002; Whalers&elley, 2010). In fact, low-
income students from disadvantaged families wheivecfull scholarships are a high risk
group in and of themselves; they are less likelgrealuate and more likely to have a

lower GPA than the rest of the student body (Ursitgrof North Carolina, 2012).
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Finally, some evidence supports the conclusiondtidetes graduate at lower rates than
students who are not formal university athleteshwne national university reporting
graduation rates of 73% for athletes as compar#du 8% for the entire student body
(Office of Institutional Research and Assessmedii1?. In contrast, the National
Collegiate Athletic Association (2012) has assetted athletes graduate at a rate that is
two percentage points higher than the nationalage(65% vs. 63%). It remains unclear
whether athletes are at a higher risk of not gradgahan non-athletes. If transfer
students, STEM majors, low income/full scholarsétipdents, and athletes may be
experiencing less academic success than their @qants, it follows that having
ADHD/LD in addition would impose compounding difities.

By examining characteristics of all ADHD/LD studgntesearchers can begin to
fill the existing knowledge gap and provide praetiers with data to inform their design
of support services. In addition, such examinasioould help clarify whether students
diagnosed with ADHD, LD, or both are best servedegsarate groups or whether the
same supports can be used effectively in offerimg toeatment approach for all three
groups. Using a case study approach of all stuagggsoved for ADHD/LD support
services at a major university, this study expldtezse unanswered questions. The
primary objectives of this study were to (a) ddseithe characteristics, diagnoses,
service-use patterns, and academic success ohssumjgproved for ADHD/LD services,
(b) examine the relationships among these variables$ (c) compare students who
received a dual diagnosis of comorbid ADHD/LD wstiandents who received a single

diagnosis of either ADHD or LD.
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Method

Sample

The sample was comprised of 1,560 undergraduadersts (both first-time
freshmen and transfer) who entered the univergtwéen the fall semesters of 1980 and
2006; selecting these years allowed the data ttagoanly students who had at least 4
years of potential enroliment. Primary source dekated to diagnosis and service use
were located in a Microsoft Access database atitineersity’s office for students with
ADHD/LD. Service-use data were merged with datardigg student academic
information and demographic characteristics prayib the university’s Office for
Institutional Research and Assessment. When nagessd possible, missing
information related to diagnoses and service useretasieved from hard copies of
records in the university files.
Variables

Demographidata included gender, race/ethnicity, diagnosisfi®DLD, or
both) and status at entry (transfer or first-timeshman). Data also were abstracted
whether students were STEM majors, low income#atiolarship, and/or athletes.
Declaring oneself as a STEM major did not consitart official classification of being a
STEM major; a student had to graduate with thabmi@ be considered a STEM major.
High school variablesncluded SAT scores (verbal and math), high sci@fh, and
high school rank (percentild)iagnosisrequired medical documentation that an
individual has ADHD, LD, or bothService uséncludedtype of us€none, one

accommodations approval visit, or two or more sgsswith a learning specialist) and

42



for those who had at least one visit, #mount of service useeasured by number of
sessions held with an ADHD/LD learning specialist.

Academic successcluded cumulative GPA, graduation, time-to-gratthon, and
three special academic circumstances: academidnaitfals, academic ineligibilities,
and course underloads. An academic withdrawal sogben a student formally leaves
the university and drops all classes. If studentaa maintain a satisfactory GPA
(>1.99) and subsequently do not complete the redunterventions, they become
academically ineligible and are barred from registefor classes. A course underload
occurs when an undergraduate student enrolls ih @ddit hours rather than a minimum
of 12, and may be granted to students who showecaus
Data Analysis

All descriptive and comparative analyses weregyeréd using StatalC 12
(StataCorp, 2011). Descriptive statistics were usesbmpare means and characterize
the sample with respect to student characteristiagnosis, service use, and academic
success variables. To build the multivariate moalélariables must have had bivariate
associations with the dependent variable@wvalue of< 0.20. Bivariate analyses were
chi-squarest-tests, ANOVAs, or linear regression models depemon the structure of
the variable. Five models were evaluated usingtimegression, logistic regression, and
multi-nomial logistic regression to examine thatgnships among the variables listed
above that showed the appropriate significancd lefve 0.20, and to investigate how
having a diagnosis of comorbid ADHD/LD differs fraarsingle diagnosis of ADHD or
LD. The STEM major and time-to-graduate variablesld not be included in the models

given their perfect correlations with graduationisdng data ranged from zero in
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Race/Ethnicity variables to 30% in type of servise. Multiple imputation was used in

all multivariate analyses to account for missintadend model fit statistics were

evaluatedDiagnosiswas defined as ADHD-only or LD-only except in tnedel

comparing students with dual diagnoses to thode sitgle disorder diagnoses.
Results

Descriptive Analyses

The majority of the sample was White (8386; 1,299), and male (59%;=
914). Nearly three quarters (73%5 1,134) of students were first-time freshmen (&ab
1). Across all students registered for servicest, gwer 9% 1G = 147) graduated with a
STEM major; 2% 1§ = 34) were full scholarship/low income; and 984=(133) were
athletes. The sample high-school GPAs averagedrB&4-point scaléSD = .7) and the
mean high school rank was 57th percenie = 71;SD = 36); a student with a rank in
the 57th percentile has a higher GPA than 57%bhher class. Average SAT scores
were 564 out of a possible 808¥= 110) in verbal and a slightly better 592 poif8®E
105) out of 800 in math.

Diagnosis. University records contained a diagnosis for 9696 (,484) of the
sample; the paperwork recording the diagnosisHerémaining 5% was lost in the
transition from hard copy to electronic records. &g the 1,484 students for whom a
diagnosis was available, 39% £ 575) were diagnosed with ADHD, 36% =% 535) were
diagnosed with LD, and 25% € 374) were diagnosed with both (See Figurédjong
the separate diagnostic groups, females constitessdthan half of students with ADHD
(46%;n = 266), LD (38%n = 203), and both (40% = 150), (percentages not shown in

table). Bivariate analyses revealed that comparédDt students with ADHD had higher
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verbal p <.001) and mathp(< .001) SAT scores, high school GPAs (3.7 vs. 85,
.001), and high school rank (59 vs. p4 .04) but then in college they had more
withdrawals p < .001), ineligibilities p < .001), and underloadp € .001). Low
income/full scholarship students and athletes wesee likely to be diagnosed with both
ADHD and LD than only one disordgs € .001, for both).

Service use. Although nearly 30%n = 282) of students approved for disability
services registered for but never returned forisesvand 4%r(= 43) returned only once
to sign up for accommodations, the majority of stud chose to return for services at
least twice (67%n = 661). Of the three groups based on disabiliggdosis, the students
with a dual diagnosis of ADHD and LD were the granpst likely to return for repeated
service visits (74%mn = 227) followed by the ADHD-only group (67%,= 256), and
then the LD-only group (59%,= 170; See Table 2 and Figure 1). Among the mgjorit
of students who returned for repeated sessionsreice use, the number varied
drastically, ranging from 1 to 94 visits, with aresage of 11 visits3D = 10). Most
students returned for services eight or fewer tiamesabout 10% returned more than 22
times. Accommodations students took significandlyger to graduate than students who
never used and those who used services continfgallys. 4.6 & 4.5, p<.01).

Academic Success. In all, 1,229 (79%) of the 1,560 students in thelgtsample
graduated from the university, with 4 years congddhe minimum time-to-graduation.
Sampled students took an average of 4.5 y&dds=(1.8) to graduate; however, some
students included in the study dataset had onlgtiear minimum in which to graduate.
Among the students who graduated, 594 {719) did so within 4 years and 92%<

1,113) did so within 6 years. Overall, 16804 255) of students withdrew from school at
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least one time, 20% (= 307) had academic ineligibility status at leaste, and 11%n(

=170) received permission to carry a course unddrsometime during their college

tenure. The average cumulative GPA was 30 .6), which was a 1-point drop from

the sample’s high-school GPA of 3.7.

Table 1

Descriptive Statistics of Students Approved for SIHD Services, by Diagnosis (N=1560)

Characteristics

Total

Gender
Male
Female

Race/Ethnicity
White
Black
Hispanic
Asian/Pac
Other

Student Type
First-time freshman
Transfer

Other Student Characteristics

STEM majorl
Low Income/
Full Scholarship
Athlete
High School
SATV
SATM
GPA
Rank (percentile)
Type of Service Use
None
<.001
Accommodations
Continued Use
Amount of Service Use
Graduation
Graduated
Did not graduate
Years to Graduation
Grade Point Average
Cumulative GPA

Special Academic Circumstances

Withdrawals
Ineligibilities
Underloads

Total Sample ADHD LD
N (%) orM (SD p value
1,560 (100) 575(52) 535 (48)
914 (59) 309 (48) 332 (52p.01
646 (41) 266 (57) 203 (43)
1,299 (83) 497 (52) 452 (48D.36
168 (11) 36 (36) 64 (64) <.001
31(2) 14 (67) 7(33) 0.17
21 (2) 13 (76) 4 (24) 0.04
41 (3) 7 (64) 4(36) .4®
1,134 (73) 431 (54) 368 (46) 0.42
220 (27) 76 (50) 75 (50)
47 (9) 57 (52) 55 (48) 0.95
34 (2) 11 (69) )3 0.17
133 (9) 17 (31) 38 (69) <.001
564 (110) 598 (100) 536 (1133.001
592 (105) 621(92) 574 (1133.001
3.6 (0.7) 3.7(0.6) 3.5(0.7)<.001
57 (36) 59 (37) (38) 0.04
282 (29) 109 (51) 105 (490.04
43 (4) 14 (52) 13)(48 0.60
661 (67) 256 (60) (@ 0.02
10.8 (10.4) 11.1 (10.1) 8%9.9) 0.78
1,229 (79) 452 (52) 425 (48.73
331 (21) 123 (53) 10147) 79 (24)
4.5 (1.8) 4.6(1.8)4.5(1.8) 0.13
2.7 (0.6) 2.7(0.6) 7®.6) 0.70
255 (16) 139 (74)  49)(26 <.001
307 (20) 124 (62) [38) <.001
170 (11) 84 (68) 39 (34x.001

Both Ong D
N (%) orM (SD p value
374)(25,110 (75)
224 (25) 641 (75) 0.52
50 24) 469 (76)
283(22) 949 (78) <.001
60 (36) 100 (64) <.001
10 (32) 21 (68) 0.30
4 (19) 17 (81) 0.57
8 (42) 11 (58) 0.07
290 (26) 799 (74) 0.92
5(86) 151 (74)
34(23) 110(77) 0.79
18 (53) 16 (47) <.001
78 (59) 55 (41) <.001
570 (99) 564 (112) 0.39
586 (97) 595 (107) 0.16
35(0.7) 3.6(0.7) 0.05
56 (35) 57 (37) 0.88
63 (22) 219 (78)
15(35) 28 (65) 0.58

227 (35) 431(65)  <.001
10.1 (9.8) 11.2 (10.7) 0.22

295 (24) 877 (76) 0.94
233 (76)

45(1.7) 4.6(1.8) .78
2.7(0.6) 27(0.6) 0.08
63 (25) 191(75) 0.86
103 (34) 203 (66) <.001
45(26) 125(74) 050

®Data are from students with entry years that rdraya 1980-2006
Missing data ranged from zero in race/ethnicityialales to 30% in type of service use variables
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Table 2

Descriptive Statistics of Students Approved for BIHD Services, by Service Use and Graduation (N€)56

Type of Service Use Amount of Use Graduation
Characteristics None Accommodations ontued  p-value Riof Sessions_p-value Yes No p-value
N (%) or Mean (SD) N (%) or Mean (SD) N (%) or Mean (SD)
Total 82 (29) 43 (4) 661 (67) 11 (10) 1,729) 331 (21)
Gender
Male 169 (30) 31 (5) 368 (65) 0.07 10 (10) 0.10 700 (77) 214 (23) 0.00
Female 137 (24) 12 (3) 293 (70) 1) (1 529 (82) 117 (18)
Race/Ethnicity
White 245 (31) 33 (4) 521 (65) 0.01 11 (10) 0.42 1,058 (81) 241 (19) 0.00
Black 27 (24) 5(4) 82 (72) 0.46 (9 0.03 104 (62) 64 (38) 0.00
Hispanic 2(7) 1(4) 25 (89) 0.03 15) 0.07 20 (65) 11 (35) 0.55
Asian/Pac Islander 1(8) 1(8) 11(85) 0.59 11 (9) 0.95 17 (81) 4 (19) 0.0
Other 3(18) 1(6) 13 (76) 0.59 (18) 0.20 14 (74) 5 (26) 0.16
Diagnosis
ADHD Only 109 (28) 14 (4) 256 (68) 08. 11 (10) 0.78 452 (79) 123 (21) 20.9
LD Only 105 (36) 13 (5) 170 (59) 1D)1 425 (79) 110 (21) 0.68
Both ADHD & LD 63 (21) 15 (5) 227 (74) <.001 10 (10) 0.22 295 (79) 79 (21) 0.94
Either ADHD or LD 219 (32) 28 (4) 431416 11 (11) 877 (79) 233 (21)
Student Type
First-time freshmen 225 (29) 31 (4) %60) 0.33 11 (10) 0.48 918 (81) 216 (19) 0.56
Transfer 30 (24) 4(3) 93 (73) 12 (13) 192 (87) 28 (13)
Other Student Characteristics
STEM major 30 (28) 7(7) 70 (65) 0.25 12 (12) 0.27
Low Income 1(3) 3(9) 30 (88) <.001 9 (6) 0.32 21 (62) 13 (38) 0.01
Full Scholarship
Athlete 23 (17) 6 (5) 104 (78) 0.01 8 (6) <.001 99 (74) 34 (26) 0.00
High School
SATV 574 (100) 575 (113) 599 (99) Ok. 11 (11) <.01 565 (108) 557 (117) 0.00
SATM 597 (98) 591 (109) 619 (96) k.0 9 (6) 0.01 595 (101) 577 (117) 0.00
GPA 3.6 (0.7) 3.6 (0.8) 3.7(0.6) 04. 10 (7) 0.47 3.7 (0.6) 3.4 (0.8) 0.
Rank (percentile) 63 (33) 51 (40) 53)(39  <.001 9 (10) <.001 58 (36) 52 (36) 0.00
Type of Service Use
None 217 (77) 65 (23) 29.
Accommodations only 30 (70) 38)( 0.12
Continued use 533 (81) 128 (19) 0.09
Amount of Service Use 10.7 (10.2) aBY 0.37
Graduation
Graduated 217 (28) 30 (4) 533 (68) 140. 11 (10) 0.37
Did not graduate 65 (32) 13 (6) 128 (62) 10 (11)
Years to Graduation 4.6 (1.5) 5.6 (3.9) 4.5 (1.8) <.01 5.5 (5) <.001
Grade Point Average
Cumulative GPA 2.7(0.6) 2.6 (0.8) %) 0.19 11 (9) 0.12 2.9 (0.5) 2.1Y0.7  0.00
Special Academic Circumstances
Withdrawals 50 (25) 11 (6) 138 (69) .3® 10 (9) 0.14 140 (55) 115 (45)  0.00
Ineligibilities 65 (31) 13 (6) 135(63) 0.25 9 (9) 0.04 187 (61) 120 (39) 0.00
Underloads 27 (21) 10 (8) 93 (72) 20.0 9 (10) 0.02 86 (51) 84 (49) 0.00

*Data are from students with entry years rangingfi®80 to-2006



Relationship of Student Demographics and Characteristicsto Diagnosis, Service Use and
Academic Success

Multivariate modeling indicated that neither diagisonor service use variables were
significantly related to graduation. However, ifat®n to the other dependent variables, several
significant findings emerged. As shown in TablevBen compared with students with an LD-
only diagnosis, students with ADHD-only diagnosisrev30% more likely to have been
ineligible (expf)=1.30,p < .012) and were 66% more likely to withdraw freahool

(exp()=1.66,p < .001).

Table 3
Significant Adjusted Covariates of Diagnoses anaémh of Use

ADHD vs. LD Amount bse Both vs. Either
Coef (OR) p-value 95% ClI Coef p-value 95% ClI Coef (OR) pvalue 95% ClI
GPA a 1.76 0.027* 0.20 - 3.32 -0.09 (0.91) 0.70 -0.54-0.36
Withdrawals 0.51(1.66) <.001*** 0.20.81 0.05 0.93 -1-0615 a
Ineligibilities 0.26 (1.30) 0.012* 0.06-0.47 -0.13 0.78 1.06-0.79 0.19 (1.21) 0.46 -0.32-0.70
Continued vs no use -0.29 (0.75) 0.13 -.66—0.08 a -0.66 (0.52) 0.002* -1.07-28.

GPA: Grade point average
*Not included in the model based on bivariate refethip significance level (higher than 0.2)
* p<0.05, *p<0.01, * p< 0.001

The analysis of students’ amount of service usealed that those with higher GPAs
were likely to have had more service contacts W#nning specialists. For example, every one
unit increase in GPA was associated with an alvastunit increase in the average number of
service/support sessions a student attended (B67{dl< .027). Finally, one significant finding
emerged from the analysis examining differencewéen students dually diagnosed with
ADHD and LD and those with a single diagnosis thei disorder. Compared with those who
registered and never returned for services, stsdend used services two or more times were

twice as likely to be dually diagnosed with ADHD/L(Bxp3)=.52,p < .002).
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Analyses of type of service use (Table 4) showatlds compared with females, males
were more 3 times as likely to be a one-time ussenvices (i.e., to arrange accommodations)
than to use services continually (0.73 vs. 0p/6,.02). However, Black students displayed a
pattern of service use that was opposite thatuofestts who were White or other race/ethnicities.
Black students were much less likely to be a ometiiser of services (i.e., to arrange
accommodations) than continued-use students (&00.02p < .013). Across all student
categories, athletes were most likely to engag®mtinued use of services and the least likely to

register for and never return for services (0.80v83,p < .005).

Table 4

Significant Adjusted Predicted Probabilities of €yqf Service Use: Student Characteristics

None Accommodations Continued Use
Only

Gender

Male 0.24 0.03 0.73

Female 0.23 0.61 0.76
Race

Black 0.28 0.00 0.72

Non-Black 0.23 0.62 0.7%
Athletic Involvement

Athlete 0.09 0.02 0.89

Non-athlete 0.25 0.03 0.7%3

Significantly different predicted probability ofetdifference by gender between none and continsedps.016)
bSignificantly different predicated probability dfet difference by race between continued use and (En013)
‘Significantly different predicted probability ofdtdifference by athlete between continued use ané (p<.01)
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Discussion

A large and growing group of students diagnoseti wWiDHD and LD face academic a
social difficulties that are exacerbated with ttansitior from the relatively protected hi-
school setting to the more independent,-structured environment of the college or univer
campus. Despite the increasing college enrolimestualents with ADHD/LD, littleis known
about this population related to demographics,bags, service use, and academic suc
This study begins to fill this expansive knowledggp by describing students approved
services at one university office for disabilitydguwrt servies and by examining tt
relationships among these variables. Descriptiatyars uncovered three particule
noteworthy outcomes. First, the average cumulaivdent GPAs declined substantially fr
high school to college, with an almos-point drop h GPA. Second, although the majority
students who registered for services were likelsetarn for repeated visits, 30% of stude

never returned. Moreover, a small group of studeatstact with disability services was limit
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to a one-time visit to arrange accommodations.dlhirtakes students diagnosed with both
ADHD and LD an average of nine semesters to gradeampared with students with a single
diagnosis of either ADHD or LD and accommodatiotugients require an average of one year
longer than other ADHD/LD students.

These data showed that among students apprové&didD/LD services, high school
GPAs averaged 3.66, a value that was likely constlabove average; students with this GPA
would have received almost all As and would noabkigh risk for failing classes or dropping
out. However, the average cumulative college GPthefsampled students was 2.71, a value
that indicated C and B grades. A 2.71 GPA is carsidl average, and as compared with students
whose GPA is above average, a student with an ge&s® A would be at increased risk for
academic probation, for becoming ineligible, anchpps more likely to drop out of school
because a poor grade in one class could pull dbe/GPA and trigger special academic
circumstances.

In this sample, the change in average GPA from bdjfool to college was a decrease of
about one point, whereas the typical change in &fPMost college students reflects a decrease
closer to one half of a percentage point from thagh-school GPA (Belfield & Crosta, 2011;
Kobrin & Patterson, 2011). The notable drop in GBAADHD/LD students from high school
to college likely reflects the difficulties thesidents might have encountered transitioning from
the more structured, protected high-school enviremnto the college environment that has
greater freedom but also demands greater exedutiegioning, which is a particular challenge
among students with ADHD/LD. Many young people wklHD/LD depend upon their parents

and school personnel to be their advocates, tagealaily structure, and keep them on track;
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the independence and responsibilities suddenlyedamcollege can be overwhelming, leading
to academic, social and emotional difficulties (®iar & Lindstrom, 2003).

Although the lower college GPA could simply meae tlollege-level work is harder as
reflected in lower grades, it could indicate thegelents have experienced difficulty in making
the transition to the college learning environmenia combination of both. Determining the true
indication of the lower GPA is important becaus#fficult college transition and lower grades
could mean these students are also suffering @éscimself-image as a result. This outcome
confirms the importance of transition programs thieo college-based interventions and
individualized planning while the student is stilhigh school. Further research in this area
could elucidate reasons behind the achievemeningeahd lead to interventions that could
mitigate the problem.

Service-use patterns found in this sample are ;abeast students who seek out services
by disclosing their disability status followed thgh and attended at least two sessions with a
learning specialist. Surprisingly, only a smallqertage of students were one-time users who
came in solely to arrange accommodations. Howg@erhaps the most mystifying pattern was
that of 468 students (30%) who self-disclosed tsiability status, completed the support
services registration process, were approved forces, chose never to return for those services.
This finding raises questions regarding the stugl@mcumstances once they have matriculated
and begun to settle in the college setting. Studehb never return for services either do well
without assistance or struggle academically ansldorally, with some perhaps eventually
withdrawing from school.

In this sample, it appears that students who netarn for services fared almost as well

as the rest of the sample. Comparisons indicatdtiagroup of students who did not use
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support services had an average GPA identicaltodimainder of the sample (2.7 for both
groups), a similar number of withdrawals (18% &%), graduated at similar rates (77% vs.
79%), and took about the same time to graduatey@afs vs. 4.5 years). Given that the non-
users do not seem to be at increased risk for awad#fficulties, it may be that these students
obtained approval for support services as a tygeadéty net,” whereas the students who self-
select to use services had a higher level of neexlalso possible that there was no difference
between students who did not use services and thoselid because the services themselves do
not improve college success. While additional resed is required to test these hypotheses,
there is some evidence that many services offeredltege students with ADHD/LD are indeed
effective (Richman, 2013, in preparation).

Unfortunately, the data did not indicate what typésupport services the sampled
students had received during their high-schoolsidawould be interesting to know if the group
of non-users had received coaching and learniagesty instruction in high school that they
could apply without further help in their collegaalning environment. Further, having
knowledge regarding the severity of disabilitiesl ah what age the student was diagnosed could
offer further insight into driving forces behindgee use. Future research exploring these areas
and using qualitative methods to obtain a moregptid and detailed understanding as to why
students choose whether or not to take advantagerates would help explain these results.

Observing time-to-graduate patterns also yieldést@sting results. Among first-time
freshmenvho graduated55% did so within 4 years and another 32% grastligiven one
additional year, an increase of 32%. In all, 94%taflents who graduated achieved this goal
within 6 years of enrollment. Based on this samplany students approved for ADHD/LD

services will take more than eight semesters tdugaee, in fact, ADHD/LD students generally
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take at least one and often two semesters longgattuate than non-disabled peers (Jorgensen
et al., 2003; Vogel & Adelman, 199Further, an unexpected outcome revealed that
accommodations students took significantly longergverage of one year) to graduate than all
other ADHD/LD students. It is not understood whydsints who did not use services and those
who use at least twice graduate faster, it coulayrthat students who use only accommodations
would benefit from more comprehensive assistarkeedetting help from learning specialist.
These findings related to time-to-graduation hawesaerable implications for
individuals with these disabilities, their familjed schools. Knowing ahead of time that a
student with ADHD/LD is at risk of taking longerath four years to complete the requirements
for an undergraduate degree, these students camae diligently to ensure they finish on
time, or be prepared to stay a little longer. Avnass of the risk of delayed graduation might be
the incentive some students need to pursue theosuggrvices that could help them stay on
track. Either way, understanding that students WIEHHD/LD have a high likelihood of needing
more than eight semesters to complete a collegedegn better help students prepare
cognitively, emotionally, and financially for themmitment ahead. Note that if the dataset had
included additional subsequent years, graduatitmimathis sample would likely increase since

SO0 many students take extra time to graduate.

Compar ative Analyses. Relationships Among Student Char acteristics, Diagnosis, Service
Use and Academic Success

The regression analyses resulted in four primangyifigs. First, students with ADHD are
likely to require more withdrawals, ineligibilitieand underloads during their college tenure than
those with LD. Second, patterns of service useedagiccording to race/ethnicity, gender, and

status as a student athlete. Third, students wilite ipetter grades tended to have a higher
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number of service contacts than lower achievindestts. Fourth, compared with those who
registered for but never used services, studentsusbd services two or more times were twice
as likely to be dually diagnosed with ADHD and LD.

Although students with ADHD-only or LD-only diagresand those dually diagnosed
are typically served in the same college-basededfand offered the same array of support
services, it is unknown how these students midferdirom one another apart from their formal
diagnoses. The expectation was to find that moagacteristics, service use patterns, and
academic success would vary according to diagnbgtghe only significant findings were that
ADHD students were more likely to withdraw from sechand become ineligible than their LD
counterparts. Such findings might suggest thatesttsdwith ADHD experience more academic
and socio-emotional difficulties overall than thagéh LD. In a separate post hoc analysis and
in the interest of discovering if withdrawals anéligibilities were linked to graduation rates, it
was discovered that the likelihood of graduating wignificantly lower for students with one or
more withdrawal eventg(< 0.0001) and one or more periods of academiagibdlty (p <
0.0001). Itis in the best interest of learningcpksts, academic advisors, and other school
personnel to recognize that students with ADHDraoee likely to experience these special
academic circumstances, which could put studentsegased risk for not graduating.
Therefore, these professionals should meet wiithestis diagnosed with ADHD to discuss their
risks and academic trajectory.

In an effort to address the substantial gap inrmédion related to how and to what
extent students use ADHD/LD support services iteg@, this study examined service use
patterns. Although type and amount of service usewot significantly related to academic

success variables, some interesting outcomes weealed. Males tended to be one-time service
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users that arranged for accommodations but didis@bther support services. In contrast, Black
students, similar to student athletes, were mkshfito use services consistently.

The reasons remain unknown for the variation iniseruse patterns according to race
gender and athlete status. As one might expedetathwere less likely to use services overall,
which may be related to the supplementary acadsugports to which student athletes are
entitled because of their demanding team schedlbexse supplementary supports could have
been acting as a substitute for ADHD/LD serviceswiver, because athletes were likely to use
services continually rather than become “accommaodsitonly” students, perhaps they found
the assistance and relationship established awerwith a learning specialist trained to address
challenge of ADHD/LD to be more beneficial thaneatkupports that were not specific to these
disorders.

This study also found a significant relationshipwEen a students’ increased number of
service contacts with learning specialists andgadr cumulative GPA. The cross-sectional
nature of these data did not allow for causal mrfiee; thus, either students with better grades
were more likely to persist in pursuing support/srss or students who had more contact with a
learning specialist were more likely to receivet®egrades. Either way, higher achieving
students are more likely to persist in their hedpiag behaviors.

Because so little is known about college studen#dlyldiagnosed with ADHD/LD, this
research sought to clarify differences betweendhosip and students with single diagnoses of
ADHD or LD. Although it was anticipated that a dmagis of both would be related to academic
success, the only significant difference that emergetween diagnostic types was related to
type of service use: compared with students whemnesed disability services, students who

returned two or more times were twice as likelyéwe a dual diagnosis of ADHD/LD. This
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finding implies that individuals with compoundindfatulties are choosing to seek elevated
levels of assistance.

Despite high school rank and SAT scores being sogmitly related to some of the
dependent variables, in each case, the differeasetoo small to be meaningful and was perhaps
found significant only due to the large sample size

Limitations and Future Resear ch

The present study had some limitations that musbbsidered to adequately understand
the findings presented. First, although these dgieesented a single university, and therefore,
the findings are not generalizable, the samplesizble and drawn from a large public
university. Second, ideally this study would haee conducted using a control group design;
however, that design was not feasible. Findingrarobgroup is not easy given that college
students are not required to disclose any disglditheir schools, and therefore, all service use
is determined by self-selection. Given that natilgnanly 24% of college students who are
identified as having a disability in high school@oto receive any disability-related services in
their postsecondary schools (Newman, et al., 2Qhéje are certainly students not included in
this sample who were either undiagnosed or chostrazcess services.

Third, this study was limited because it could @etermine the extent to which
accommodations (or other outside services) were bhgehe sampled students, which would tell
a more complete story. Fourth, Students who ent&edniversity before and after the
American’s with Disabilities Act (ADA) of 1990 wasassed were included in this sample. The
landmark legislation ensured that students with AIHD had access to postsecondary
education (Allsopp, Minskoff, & Bolt, 2005), but phications related to the ADA were not

examined. Last, some of the electronic recordstiadents in this dataset were incomplete.
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When possible, missing data were retrieved fromhtire copies of documents that the
university had retained; nevertheless, a few véggabad a larger proportion of missing data. For
example, the variabl@mount of service useas missing 30% of possible cases and, despite the
use of multiple imputation to account for missiregad models with fewer missing cases would
have been more ideal. However, even taken togetiese limitations do not lessen the
importance of the outcomes found in this work.

Given the little available knowledge about collesfiedents with ADHD/LD, this study
has established an important foundation for futesearch on the success of college students
with these disabilities as well as best practiceservice delivery. For the first time in peer-
reviewed literature, this study has reported thaatgaphics, diagnoses, type and amount of
service use, graduation rates, and other varidbteslarge sample of college students with
ADHD/LD. Further, this work indicates that futuresearch should address issues surrounding
ADHDI/LD students requiring increased number of s&ters to graduate, how to help students
cope with and potentially raise their college GR&&vels comparable to the rest of the student
body, possible barriers to service use, varyingmstof service use, and the relationship of
increased service use to higher grades.

Determining which services are most efficaciousvimous students and discovering
why some students choose to seek help while otteer®t are areas of inquiry that have the
potential to improve service delivery greatly. Tgreblems in understanding the college
experience of students with ADHD/LD are made moficdlt by the scarcity of data available
regarding this growing and vulnerable populatiostofdents. Therefore, it is imperative for all

college-based support services offices providingises to students with single or dual
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diagnoses of ADHD and LD to document and reporséhstudents’ amount of service use, their

characteristics, and their academic success.
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THE SUCCESS OF STUDENTS WITH ATTENTION DEFICIT HYRACTIVITY
DISORDER AND LEARNING DISABILITIES IN COLLEGE

Overview
College students diagnosed with attention defiggéractivity disorder (ADHD),

learning disabilities (LD), or both ADHD and LD ,ealikely to struggle with academic and social
issues while pursuing their postsecondary educaltigmals (Gregg, 2007; Heiman, & Precel,
2003; Weyandt & DuPual, 2008). Despite this comesisfinding, data on the academic success
of this group of students are surprisingly limitedpecially given that the percentage of college
students reporting ADHD and/or LD (ADHD/LD) has gno considerably in the recent past (Orr
& Hammig, 2009). The scarcity of data on the grayyoopulation of students with ADHD/LD
disabilities is underscored by the absence of adigation that postsecondary institutions are
monitoring the academic success of these studertsgh measures such as grade point average
(GPA), graduation rates, or time-to-graduate; flaad, if institutions are monitoring these
measures, it does not appear that they are reteti@raggregate data. In addition, information
related to special academic circumstances sucleatadvithdrawals (i.e., formally defined as
withdrawing from school and dropping all classespdemic ineligibilities (i.e., being prohibited
from registering for classes based on performamcejourse underloads (i.e., allowing students
to take fewer classes than is regularly permisgidenonexistent in the peer-reviewed literature.
Although ADHD and LD are distinct disorders, thegvle many similar symptoms.

Students who present with either disability arelljito experience problems associated with



inattention, hyperactivity, low self-esteem, soaikill deficits, and increased school dropout
rates (American Psychiatric Association, 2000).rBgpes of students report substantial
difficulties in the areas of time management, infation processing, concentration, motivation,
and anxiety control (Reaser, Prevatt, Petschema&tBr, 2007). Moreover, ADHD and LD
frequently co-occur and are diagnosed as comodnditions. Although specific data for the
college population is unavailable, a recent metayeis of 17 studies conducted since 2001
revealed that among students who have one disat8%,have both disorders (DuPaul,
Gormley, & Laracy, 2013). Living with ADHD/LD is fther complicated by other co-occurring
conditions; of note, rates of depression and depegelated symptoms are especially high with
reported prevalence rates ranging from 40% to 8@e€5(llivray & Baker, 2009). Further,
adults with ADHD are shown to have increased lewélsppositional, conduct, and substance
abuse and anxiety disorders (Murphy & Barkley, I®flerman, Faraone, Spencer, & Wilens,
1993).

The transition from high school to college is didiflt time for many students, but
students with ADHD/LD in particular tend to experie severe setbacks during this vulnerable
period (Meaux, Green, & Broussard, 2009). Movirgrirhigh school to college successfully is
important because the majority of college attrittmeurs during the first year (Carruthers, Fox,
Murray, & Thacker, 2012; Tinto, 1998). After matriating, college students are flooded with
increased responsibility and independence, anestadvith ADHD/LD are often unprepared
for the rapid adjustments required during thisditaon (Meaux, Green, & Broussard, 2009). The
sudden loss of structure previously imposed byngarer provided by high-school personnel
allows new freedoms that students with ADHD/LD éad difficult to navigate (Farrell, 2003).

For students with ADHD/LD, making poor decisionsihearning to advocate for themselves
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and encountering myriad unfamiliar or unexpectéabsions can often lead to academic failure,
risky health behaviors, and decreased qualityfef(karrell, 2003). In addition, stigma related to
these disabilities remains prevalent, contributmthe academic hurdles and emotional harm
experienced by these students (Canu, Newman, Mo&d®ope, 2008; Yu, Zhang & Yan,
2005).

As a result of the enactment of the American’s vidtkabilities Act of 1990 (ADA),
which ensured that students with ADHD/LD had ac¢esspportunities for postsecondary
education, colleges and universities reported #imxiof enrollment (Allsopp, Minskoff, & Bolt,
2005). The actual proportion of students with ADHD/enrolled in college is unknown,
primarily because students are not required tdaischeir disability or diagnosis to their
institution (DuPaul, Weyandt, O'Dell, & Varejao,d). In fact, nationally, only 24% of students
who are identified as having a disability in higthaol are likely to receive disability-related
services in college (Newman, et al., 2011), Howgethex available information confirms that
between 9% and 11% of U.S. college students ideasifhaving a disability, and of these, the
largest and fastest growing group are students AtHD/LD (Orr & Hammig, 2009).

Similarly, students with LD followed by those wiDHD constitute the two largest groups of
postsecondary students served by offices for stadeith disabilities (Harbour, 2004).

Students with LD are about half as likely to enmltollege than peers without LD
(Wagner, Newman, Cameto, Garza, & Levine, 2005@rination related to ADHD college
prevalence rates however, is not clear. Scholars Aiempted to compensate for the paucity of
information by estimating ADHD college prevalenages based on reports of clinically

significant levels of symptoms that students presg&meta-analysis examining studies of this
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nature reported that students with ADHD represenwben 2% and 8% of all college students
(DuPaul et al., 2009).

Students with disabilities experience less academicess than those without disabilities
(Heiman & Precel, 2003; Milsom & Hartley, 2005; May, Goldstein, Nourse, & Edgar, 2000).
Those with ADHD/LD are more likely to have lower &fthan their nondisabled peers, with an
estimated average GPA of 2.5 as compared withrBdhg nondisabled peers (Blasé et al.,
2009; Frazier, Youngstrom, Glutting, & Watkins 20%bgel & Adelman, 1990). The lower
GPA among students with ADHD/LD might explain, @st in part, the increased rates of
academic probation among this group (Heiligen§&eignther, Levy, Savino, & Fulwiler, 1999).

The National Center for Education Statistics (NCE®)9) confirms that students with
ADHDI/LD are less likely to finish postsecondary edtion than their counterparts without
disability challenges (Frazier et al., 2007). Whidta pertaining to graduation rates of this group
are limited, estimates indicate that 53% of stuslenth disabilities graduate from college
compared with 64% of all students (Horn, Berkt@d3obbitt, 1999). More recently, the
National Longitudinal Transition Study-2 (NTLS-2)aved that persons with disabilities were
13% less likely to graduate than their non-disalpleers (Newman, et al., 2011). Specific to LD,
these students graduate at rates that are 149%4d@®@er than their peers (Greenbaum, Graham,
& Scales, 1995; Murray et al., 2000), indeed thd. 8P indicates that students with LD
graduate at a rate of 38%. No comparable data fearal related to graduation rates of students
with ADHD. Other information related to special deanic circumstances and academic
performance of students with ADHD/LD (e.g. timegraduation, academic withdrawals,

academic ineligibilities, course underloads) is anilable in the literature.
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In addition to graduation itself, average time tadyation varies among college
undergraduates. In a large national sample, 768tudients graduated within 6 years of
enrolling; 44% graduated within 4 years, 23% graeldiavithin 5 years, and 9% graduated in
their sixth year (NCES, 2011a). Scant data ardablairelated to length of time to graduate
for students with ADHD/LD, other than suggestingttthey require at least one and often
two semesters longer to graduate than others ([@segeet al., 2003; Vogel & Adelman,

1992). The relevance of this difference is thas le®e to graduation relates to higher wage
earnings (Flores-Lagunes & Light, 2010) and havegay tuition for more semesters. Those
who earned bachelor’s degrees within 4 years eaanexverage of $6,000 more annually
than those who completed their degrees within 8sy@2arruthers et al., 2012).

Regardless of the length of time it takes to grégluhe importance of graduating from
college is well documented. Consistent data reghatta college education leads to better
employment, financial earnings, and improved sastiaus for both the general population and
people with disabilities (Gilmore & Bose, 2005; UGEnsus Bureau, 2002). In addition, higher
education promotes financial savings, fosters thigyto advance professionally, improves the
guality of life for one’s children, and enhancessamer decision making (Porter, 2002). For
persons with disabilities in particular, completmina postsecondary degree improves overall
life satisfaction, employment outcomes, and thelillood of achieving financial independence
(Tagayuna, Stodden, Chang, Zeleznik, & Whelley,3200

Given the clear evidence of the importance of olgia college education, the success
ADHD/LD students attain in postsecondary educatisgtiings warrants greater attention.
Reports that students with ADHD/LD do not seemuexassful as their nondisabled peers on

measures of GPA, graduation rates, and time tougtaxh are based on unadjusted data that do
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not consider other differences among students, asgender and race. Controlled studies
related to the academic success of students witHIA/DD are rare; the few that exist tend to
focus on students with a diagnosis of either ADHDL.D rather than the common co-morbidity
of these conditions, and are based on small sasigdde and self-report measures (Heiligenstein
et al., 1999; Weyandt, & DuPaul, 2006). To bediinfy this vast knowledge gap, this study
examined the association between having ADHD/LRiigies and academic success by using
propensity score matching (PSM), a statistical pdoce that creates an approximate control
group (Rosenbaum & Rubin, 1983), and survival asialio assess academic achievement of
ADHD/LD students in postsecondary education. Oueermmder study are time to graduation,
graduation, GPA, academic withdrawals, ineligiekt and course underloads. While
randomized controlled trials (RCTs) are considehedgold standard for estimating the effects
of interventions on outcomes, propensity score naglmimic many of the characteristics of an
RCT and are therefore able to maintain a greatafdadth validity and generalizability (Austin,
2011).
Method

Sample

This retrospective cohort study evaluated 437 ADHD$tudents who entered a large
public university as first-time freshmen betweelhdamesters of 2002 and 2007. These students
presented themselves to the university’s officeADHD and LD services as eligible to receive
supports. The academic performance of this samatecompared with the performance of a
control group drawn from a random sample of 4,23&eugraduate students who belonged to the
same cohorts but did not request ADHD/LD servicemfthe university. Information related to

diagnoses were obtained from the university’s effar ADHD/LD students while all other data,
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including those for control subjects were providgdhe university’s office of institutional
research. Prior to the PSA, the ADHD/LD gromp<437) had more males (54% vs. 40%),
athletes (24% vs. 5%), and black students (16% 1), but fewer Asian/Pacific Islander
students (2% vs. 6%) than the controls=(4,235).

Outcomes

The primary outcomes of interest were graduatiahtane to graduation, measured in
months and beginning with each student's entrytimtauniversity. Students not graduated from
the university as of December 2011 were consideréd censored. The propensity score
matched data were examined to find between-groifigreinces of the following six academic
success variables, graduation; months to gradyd@Bi\; and three special academic
circumstances of withdrawals, ineligibilities, atwurse underloads.

GPA was defined as the individual’s cumulative eg GPA. An academic withdrawal
occurred when a student formally left the univegraid dropped all classes. An ineligibility
occurred if a student did not maintain a satisfigc@®PA of a 2.0 or higher, and did not
participate in probationary interventions; theselshts were barred from registering for classes.
A course underload allowed an undergraduate studemtroll in 9 to 11 credit hours rather than
a minimum of 12 credit hours due to necessary cause
Data Analysis

In this study, the PSM included year of entry itite university and birth year of the
student to control for cohort/historic trends, &mgh school GPA, math and verbal SAT scores,
gender, athlete status, and race/ethnicity to éulalance the pairs. High school GPA and SAT
scores (Zwick, & Sklar, 2005), gender (O'Neill, Maard, & French, 2012), athlete status

(National Collegiate Athletic Association, 2012)darace/ethnicity (Zwick, & Sklar, 2005) have
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all been shown to be associated with college gitamludJnadjusted differences in the
potentially confounding characteristics between ADED and other students were compared
with 4 tests for categorical variables and two-tailedairgal t-tests for continuous variables in
the unmatched cohort.

PSM approximates a randomized experimental resefmsign by matching students with
ADHD/LD to students without these diagnoses onngeeaof potentially confounding factors
associated with the primary outcomes of interestdgation and time to graduation. These
factors are aggregated into a single propensitses@dhich represents the predicted probability
that a student would be approved for services basg¢tose confounding factors. In this way,
PSM balances the groups so that no significan¢idiffces in confounding factors exist between
the groups; by achieving this balance, the groapsbe considered equivalent based on the
covariates included in the PSM model and the matgneups can be compared on measures of
academic success to determine between-group diffese Students were matched using the
nearest-neighbor matching algorithm with a calgmare (imposed maximum distance) of one
guarter of one standard deviation of the samplenastd propensity score, as suggested by
Rosenbaum and Rubin (198Bhadjusted differences in the matched cohorts wemngpared
using McNemar tests and two -tailed paired t-tests.

Three models were run to examine ADHD/LD and timgraduation. The first model
looking at the association between students appgrforeservices and time to graduation was
examined in the unmatched cohorts with unadjustedoportional hazards model. The
second, a multivariable model, included an indicédo ADHD/LD while controlling for the
potentially confounding factors described abovefdrther account for nonequivalence in

confounding characteristics between groups, thd #md final model examined this association
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with an unadjusted Cox proportional hazards madéhe matched cohort, stratified by matched
pair to account for the lack of independence indungethe matching procedure. For each model,
the proportional hazards assumption was confirmyeiddpection of log(-log[time to

graduation]) curves and inspection of the Schodnetiduals produced by each model.

To examine other variables of academic sucgésmd 2-tailed paired t-tests were run
for categorical and continuous variables respeltivethe matched group. The a priori level of
statistical significance was set@ 0.05 for all analyses, which were two-tailed gedformed
using SAS version 9.3 and StatalC 12 (StataCorplR0

Results
Student Characteristicsin the Unmatched and Matched Samples

Matching retained 403 (92%) of the 437 studenth@ADHD/LD sampleTable 1
presentdaseline characteristics of students approved RIHB/LD services and controls in the
unmatched and matched cohorts. Compared to thetahesbcontrols, the unmatched cohort of
437 ADHD/LD students had significantly more mal&4% vs. 40%p < .001), athletes (24%
vs. 5%,p < .001), and black students (16% vs. 1p%, 001) and fewer Asian/Pacific Islander
students (2% vs. 6%,< .001). These students had lower high schooleanadsuccess
outcomes including verbal SAT (598 vs. 6B8%. 001), and math SAT scores (622 vs. Gb9,
001), and high school GPA (3.8 vs. 4€3;. 001) than the students in the unmatched control
group. The PSA yielded a final matched sample dFladanced cohorts of approved students
with ADHD/LD (n = 403) and non-approved contrafs<403); both samples were similar in all

observed characteristics (Table 1).

71



Association of ADHD/LD and Graduation

Of the 437 ADHD/LD students approved for servi@&35 (69.8%) graduated by the end
of the study window, December 2011, as did 3,6342®) of the 4,253 controls (data not
shown). The mean time to graduation was 53 morstiasidard deviatior§D] = 8.1) among the
ADHD/LD students and 49 monthSD = 5.1) among the control sample. In an unadjuSexd
proportional hazards regression, ADHD/LD status associated with a reduced graduation rate
(HR 0.56; 95% confidence interval [CI] = 0.49-0.% 0.0001) (see Table 2). However, given
the significant differences in other potentiallynémunding baseline factors, adjustment for
confounding was needed to obtain a more accura@atentially less biased estimate of the
association. After adjustment for the confoundiagddine covariates, ADHD/LD status
remained associated with a reduced graduatior(k#e).65; 95% CI = 0.57-0.78;< 0.0001).

Table 1

Baseline Characteristics of Students with ADHD/Liigl £ontrols

Unmatched Mretd
ADHD/LD Controls ADHD/LD Controls
(n=437) (n=4,253) (n=403) (n=403

Characteristic N (%) or Mean (SD) P-value N (%) or Mean (SD) P-value
Gender

Male 237 (54) 1,696 (40) <@.00 211 (52) 205 (51) 0.66

Female 200 (46) 2,557 (60) (42 198 (49)
Race/Ethnicity

White 325 (74) 3,114 (73) 0.60 314 (78) 319 (79) 0.65

Black 72 (16) 463 (11) <0.001 50 (12) 52 (13) 0.81

Asian/Pac Islander 10 (2) 262 (6) <0.001 10 (2) 11 (3) 8D.

Hispanic 18 (4) 184 (4) 0.84 17 (4) 10 (2) 0.14
Birth year 1986 (2) 1986 (2) 0.20 986 (2) 1986 (2) 0.91
Athlete 106 (24) 217 (5) <0.001 (18) 81 (20) 0.37
High School

SATV 598 (102) 635 (75) <0.001 609 (94) 613 (87) 0.91

SATM 622 (98) 650 (71) <0.001 632 (90) 631 (80) 0.82

GPA 3.82 (0.63) 4.30(0.39) <0.001 3.91(55) 3.39(.56) 0.41
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Entry Year

2002 56 (13) 698 (16)  0.46 52 (13) 72 (18) 0.16
2003 76 (17) 661 (16) 71 (18) 63 (16)
2004 72 (16) 696 (16) 66 (16) 53 (13)
2005 83 (19) 737 (17) 77 (19) 67 (17)
2006 74 (17) 698 (16) 69 (17) 74 (18)
2007 76 (17) 763 (18) 68 (17) 74 (18)

Abbreviations: SATV-Average Verbal SAT score; SATAterage Math SAT score, GPA-Cumulative
grade point average

The two groups of 403 students in the matched sssnére well balanced on all
observed characteristics. Of the 403 ADHD/LD stugem the matched sample, 287 (71.2%)
graduated as compared with 328 (81.4%) of the obstudents. For students who graduated, the
mean time to graduation was 53 mont8B € 8.2) for the ADHD/LD students as compared with
50 months $D = 4.9) for the control sample. In an unadjusted @wportional hazards model
using the matched cohorts (Table 2), ADHD/LD rerediassociated with a reduced graduation
rate (HR 0.42; 95% CIl = 0.32-0.55< 0.0001).

Table 2

Unadjusted and Adjusted Cox Proportional HazardeRaif Graduation for Unmatched and
Matched Cohorts of ADHD/LD Students and Controls

Unmatched Analysis Matckethlysis
HR (95% ClI) HR (95% ClI)

Covariate Unadjusted Covariate Adjusted Unadjusted
Sample Size 4,690 4,690 806
ADHD/LD 0.56 (0.49 - 0.62) 0.65 (0.57-0.73) 0.42 (0.32-0.55)
Male 0.80 (0.75-0.86)
Race/Ethnicity (reference: white)

Black 0.84 (0.75- 0.95)

Hispanic 0.89 (0.75-1.05)

Asian/Pacific Islander 0.91 (0.80-1.05)

Other Race 0.80 (0.69-0.92)
Birthyear 0.98 (0.92-1.05)
Athlete 1.01 (0.87-1.17)
High School
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SATV (100 points) 1.07 (1.01-1.12)

SATM (100 points) 1.06 (1.003 -1.12)
GPA 1.32 (1.21-1.45)
Entry Year 1.03 (0.97-1.10)

Abbreviations: SATV-Average Verbal SAT score; SATAterage Math SAT score, GPA-
Cumulative grade point average

Association of ADHD/LD and Other Academic Success Variablesin the Matched Cohort
Table 3 further interprets the hazard ratio bynexéng actual numbers of academic
success variables. Compared with the matched sastptients with ADHD/LD experienced
significantly less academic success on almost afisures under study (see Table 3). Students
with ADHD/LD had significantly lower college GPA&.78 vs. 2.98p <.0001), and more
ineligibilities (19% vs. 9%p < .001), and underloads (10% vs. 6% 0.018). The proportion
of withdrawals between groups was not signific&0 vs. 17%p = 0.24). Finally, among
students who graduated, ADHD/LD students took longeomplete their degree (53 vs. 50
months).

Table 3
Academic Success of Students with ADHD/LD and GlntiMatched)

ADHD/LD (n=403) Controls (n=403)

N (%) or Mean (SD) P-value

Graduation

Graduated 287 (71) 328 (81) <0.001

Did not graduate 115 (29) 84 (21)

Months Graduatién 53 (8.2) 50 (4.9) n/a
Grade Point Average

Cumulative GPA 2.78 (0.60) 2.98 (0.57)

<0.0001

Special Academic Circumstances

Withdrawals 81 (20) 68 (17) 0.245

Ineligibilities 76 (19) 38 (9) 0.0001
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Underloads 41 (10) 23 (6) 0.018

Among students who graduated (a p-value could loeileded: Data were in matched pairs but a
paired t-test could not be run because pairs waitewghen the students who did not graduate
were removed)

Discussion

This research evaluated the academic success oDAMHstudents compared to a
sample of matched controls at one large publicensity, a more rigorous comparison than
conducted in any prior published work. The outcoemsirm that ADHD/LD students
experience less academic success than studentawdimilar diagnoses. They are less likely to
graduate, and those who do graduate take londerist their degrees. Further, as compared
with nondisabled peers, students with ADHD/LD hkoxger GPAs and higher rates of
withdrawals, ineligibilities, and course underloaal$ of which indicate academic challenges and
are significantly and negatively correlated witladmation p < .001 for all, data not shown).

This academic success gap is a problem becausg tiakiger to complete a college degree and
failure to graduate from college are likely to hakverse effects on future outcomes such as life
satisfaction and financial success.

Given the outcomes of this study, it seems thditut®ns need to actively seek to
implement evidence-based interventions to assidiBMDD students. By offering supports in
addition to legally mandated accommodations, celetan better ensure that students with
ADHD/LD are being provided with equal opportunitiagpostsecondary education. Moreover,
by creating this type of living laboratory for serds with ADHD/LD, institutions can provide
students with the opportunity to learn life skilblscope with issues raised by their disorders

while in a protected space that will better preghem for successful independent life, after

college.
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Although the graduation rate for ADHD/ LD studenigs 10 percentage points lower
than the rate of controls, a rate of 71% remainz@ssive. For the 2004 cohorts, the national 6-
year average graduation rate for all college sttgdenrolled in four year institutions is only 58%
(NCES, 2011b). The higher graduation rates founttliystudy perhaps speaks to a greater
resilience among the students in this study, thiberaof those accepted to the university, and/or
the support services provided by this universitye Tombination of these factors might give
students with ADHD/LD the boost they need to suddegpostsecondary education and persist
despite their learning challenges. The universii provided student data used in this work has
a support services office that offers legally maadaccommodations as well as extra supports
from learning specialists such as coaching anduason and support in developing learning
strategies to overcome the challenges of ADHD/LEaMdilities. Given the dramatic increase in
the college enrollment of students with ADHD/LDeth is clear need for effective interventions
to support these students as they pursue an edni¢atmeet their life goals.

The development and implementation of effective effidient interventions that meet
the needs of these bright but vulnerable studeatitstb the responsibility of the colleges and
universities serving these students. Beyond legadyndated services, a handful of intervention
strategies have been empirically shown to be efetechniques for assisting ADHD/LD
college students in their academic endeavors inoui@arning strategy instruction and both
peer- and instructor-led tutoring (Richman, in @gpion, 2013). Additionally, although not yet
validated with college-aged students with ADHD/Liath coaching and support groups show
promise of becoming substantiated practices (Richmmgpreparation, 2013). These
interventions should be implemented across colbagepuses to help students with ADHD/LD

attain academic success equal to that of otheestadFuture research should focus on further
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evaluation of current and potential (e.g. assidg@atinology and summer transition programs)
best practices to improve academic outcomes foeg®istudents with ADHD/LD (Richman, in
preparation, 2013).

This research was subject to several limitatiomst,Fas is the case with propensity score
analyses in general, there are both unavailablaiaotservable covariates that could not be
included in the models and thus could not be cdiettdor in this analysis. Some of those
variables especially relevant for the outcomes ustlely include variables like parental income
(Rouse & Borrow, 2006), and personal resiliencysdaed, Fortin, Marcotte, Potvin, & Royer,
2009). In addition, students included in the ADHD/group were self-selected in that they
voluntarily identified themselves to college penselmas having a disability. Given that many
students choose not to disclose their disabilitgwihan et al., 2011), it is likely that many
students diagnosed with ADHD/LD remained in thed@n sample/controls. If true, the success
of the control sample is likely to have been teregesuggesting the differences between
ADHD/LD and other students are even greater thasdletected here. Finally, generalizability
was compromised because these data are from oelyrowersity. Future research should seek
to replicate these findings in other postsecondatiings and to specifically examine subsets

such as minority or low-income students.
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CONCLUSION
Summary

The severe and damaging effects of ADHD/LD on ttedamic success of
postsecondary students with these disorders haarewell documented. Finding effective
interventions to help students with ADHD/LD attaiceademic success is urgently needed given
the growing numbers of college students with thdsabilities. University-based support
programs are currently at a severe disadvantagaibe®f the scarcity of empirical evidence
available to guide the implementation of existiagd the development of new, effective
supports. In response to this lack of evidenceepape presented a review of the peer-reviewed
literature evaluating the efficacy of six suppatwsces that are optionally offered by university-
based ADHD/LD services.

Overall, the study results indicate the field cfability services is moving toward greater
reliance on evidence based practice, but the culeeel of evidence remains inadequate. Only
two of the six voluntary supports—Ilearning strat@wggtruction and tutoring—have been tested
and validated among students with ADHD/LD. Coachang support group interventions have
not been validated with college-aged students widiiD/LD, but both interventions show
promise of becoming substantiated practices, avallyi, assistive technology and summer
transition programs require substantially moreaedeto determine whether these are effective
interventions for students with ADHD/LD.

Recommendations are that learning strategy instrydiutoring, coaching and support
groups continue to be used as support serviceftmge students with ADHD/LD, but that the

latter two be further tested for effectiveness.hitt rigorous evaluation, it is impossible to

83



know whether assistive technology and summer ttiansiimprove the experiences of students
with ADHD/LD and further research is necessary

Paper two described the characteristics, diagngsedgce use patterns, and academic
success of students approved for ADHD/LD serviegamined the relationships among those
variables, and compared students who receivedladdgnosis of comorbid ADHD/LD with
students diagnosed with only one. While this redegrelded many important outcomes, among
the most salient were that ADHD/LD students take tintwo semester more to graduate than
the average student, and the difference is sigmflg greater for students who only use
accommodations. Also, most students who registesdovices do actually take advantage of
them at least twice, but those who never returmareorse off academically. Finally, students
who had more service contacts were more likelyaethigher GPAs.

By using an approximate control group, paper tleaapared the academic success of
ADHD/LD students with a matched sample, a morerage comparison than conducted in any
prior published work. The outcomes confirm that ADHD students experience less academic
success than students without similar diagnosesy @te less likely to graduate, and those who
do graduate take longer to finish their degreegthien, as compared with nondisabled peers,
students with ADHD/LD have lower GPAs and highdesaof withdrawals, ineligibilities, and
course underloads.

Taken together, this research indicates that ADHDgtudents are experiencing more
difficulties in college than did their non-disablpders, but despite their hurdles, they continue to
thrive and graduate, albeit slower and at lowezgathis work clarifies that providing additional
services alongside legally mandated accommodatiansssist this group of students during

their college careers. For the first time in pemni@wed literature, this study has reported the
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demographics, diagnoses, type and amount of saumgiegraduation rates, and other variables
for a large sample of college students with ADHD/IMbtaining a baseline of information
related to a group of students with disabilitiethis vital first step to better understanding their
needs in order to begin conduct intervention reseaich will ultimately promote the college
success of this group.

Tranglating the Resear ch into Practice

While the ultimate goal of social work is to empaowalnerable populations, people with
ADHD/LD (and with disabilities in general) are mwte of the typical disadvantaged groups
focused on by social workers. The results of theskwhas shown that this group is indeed a
vulnerable population, should not be overlooked] s research therefore, has important
implications for social work education, school sbevorkers, researchers, and practitioners who
help families cope with these difficult life circstances. This work confirms that these students
are at risk for not succeeding in college whiclenfhas adverse effects on life satisfaction and
financial security (Gilmore & Bose, 2005; TagayuS&dden, Chang, Zeleznik, & Whelley,
2005), and when so often paired with other resesinolving increased rates of depression,
anxiety, substance use, and other comorbid diagntseresult is the high potential for
compounded and substantial difficulties in college in life (Barkley & Brown, 2008; Blase et
al., 2009; McGillivray & Baker, 2009).

Given the disadvantages faced by this group,titesesponsibility of social workers to
better understand their needs and the barriers maisy overcome and to act as their advocate.
Social work education can begin to emphasize theevability of these students which in turn
will better educate school social workers and ofiractitioners to enable them to serve

individuals and families in the community who regylyy cope with ADHD/LD disabilities,
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stigma, and related susceptibilities. Further,alogbrkers have a strong belief in the critical
nature of intervention research, i.e. conductirsgaech that gets directly translated into
improving and creating effective interventions Yoinerable populations.

Reasons ADHD/LD students are at risk for less ataclsuccess seem to stem not from
intelligence levels (Cordeiro, et al., 2011), mdtead from a range of difficulties that span
simple classroom distractions during exams, to miaigeone’s time effectively and staying
organized, to fear of or reactions to stigma asdediwith their disability. How to combat these
barriers however, is not yet clear, some interegrstiboast a great deal of evidence of
effectiveness while others have little or none fRan, in preparation, 2013). The most obvious
response is to conduct additional interventionasedeof current and new interventions aimed at
assisting this population in order to find methtus are effective.

Beyond intervention research, it is imperative gtatents and their families become
more aware of potential barriers they are likelgt@ounter during high school and college.
Awareness can promote measures that can be takae bed during college by individuals and
their families, school administrators, and policgkars which have the potential to improve
overall outcomes. Increased awareness can promiptdoals and their families to prepare
themselves for the difficulties as the studentdit@ons to college. Understanding that students in
this group may be at higher risk for making loweadgs, may need to apply for special
academic circumstances or other help, or may @kgelr to graduate, may potentially alter their
expectations and improve their preparedness. Fampbe, parents who know that their child is
likely to take more semesters to graduate maydwelikely to experience disappointment and
may then be more accepting and supportive. Simjlerls knowledge may give students the

freedom not to feel personal failure simply becabsy require assistance in college. Further,
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armed with the knowledge that students with higjrades are likely to have more service
contacts with ADHD/LD learning specialists, theyynmse more likely to seek services upon
entering school rather than waiting until they eigrece a serious problem or set-back to ask for
help.

High schools are a key setting in which increaseadraness and education can help
prepare students for college success. High sckaohers, social workers, and administrators are
in the unique position to promote independencestirohg executive functioning skills for all
students, but particularly for those with ADHD/LD. high school, many diagnosed youth are
automatically offered academic assistance as peAmherican’s with Disability Act (Allsopp,
Minskoff, & Bolt, 2005), but in college, beyond l@soluntary accommodations for formally
diagnosed students, assistance is not guarantegidsehool educators and social workers have
the opportunity to reach out to their studentsxqolan that in college, assistance can be obtained
only if students act as their own advocates anl selp. Further, they can explain how new
challenges will arise because neither parentseamhters will be monitoring student schedules or
responsibilities and no one will be there to hdldm accountable.

Policy makers and other college personnel have seaponsibility to these students and
should be creating environments that are responsitieeir needs. With the understanding that
individuals with ADHD/LD are both capable and bridgut often have trouble in learning
environments, it follows that these students shbeldonsidered an at-risk group and be
provided with settings and interventions that preartbeir success. For example, some colleges
prefer that students take only eight semestersatdugite, and require that they apply to enroll for
extra semesters if necessary. This research clglaohys that ADHD/LD students will graduate

at similar rates to their non-disabled peers ikgiextended time. Therefore, it behooves school
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policy makers to understand that this particuldicganay be putting restrictions on these
students that could be prohibiting their graduatiore research is necessary to understand if
such policies are having the unintended impactetipding ADHD and LD students from
graduating. Also, it appears that schools shouier students empirically supported intervention
services beyond that of basic accommodations, asdre that students are aware of the services
to which they are entitled. Finally, to further thgenda, schools must require program
evaluation for their ADHD/LD service offices ancgethmust monitor who uses services and to
what extent. Such knowledge would assist in bettelerstanding and serving these students.
This work was subject to several limitations. Fiestcept the literature-based research,
all comparative analyses were conducted usingfdataa single university and all ADHD/LD
students self-selected to receive services. Thesdrmitations threaten generalizability and
internal validity. Despite these drawbacks, gives little available knowledge about college
students with ADHD/LD, this study has establishadmaportant foundation for future research
on the success of college students with these itliszhas well as best practices in service
delivery. As disadvantaged individuals, studenthwDHD/LD and disabilities in general are
under-studied by social work researches. This valrle population requires support from their
schools and communities to help decrease theifoiskealth, academic, and socio-economic
disparities. Future research should address issuesunding further evaluation of current and
potential best practices to improve academic ouesofor college students with ADHD/LD.
Efforts should focus on why these students reqooeeased number of semesters to graduate,
how to help students cope with and potentiallyadineir college GPAs to levels comparable to

the rest of the student body, and possible bartiesgrvice use.
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