Journal of Postsecondary Education and Disability

Summer 2000

Volume 14 Number 1
Charles A. Hughes, co-editor, The Pennsylvania State University

Anna H. Gajar, co-editor, The Pennsylvania State University

Editorial Board

Pamela B. Adelman, Barat College
Betty Aune, College of St. Scholastica
Manju Banerjee, Lesley College
Stephen Bigaj, Western Oregon University
Ron Blosser, University of California, Irvine
Loring Brinckerhoff, Tufts University
Donna Hardy Cox, Memorial University of Newfoundland
Catherine S. Fichten, Dawson College
Sam Goodin, University of Michigan
Richard W. Harris, Ball State University
Cheri Hoy, The University of Georgia
Janice Leuenberger, University of Nebraska–Omaha
Joseph Madaus, University of Connecticut
James K. McAfee, The Pennsylvania State University
Joan McGuire, University of Connecticut
David McNaughton, The Pennsylvania State University
Daryl Mellard, University of Kansas
Deb Merchant, The Pennsylvania State University
Ward Newmeyer, University od California, Berkeley
Nicole Ofiesh, Providence College
Lynda Price, Temple University

Frank R. Rusch, University of Illinois
Dan Ryan, SUNY at Buffalo
William R. Scales, University of Maryland
Sally Scott, The University of Georgia
Stan Shaw, University of Connecticut
Patricia Silver, University of Massachusetts
Judith O. Smith, Purdue University Calumet
Judy Smithson, Illinois State University
Sharon K. Suritsky, Wesley Highland Services
Ruth Warick, University of British Columbia
Marc Wilchesky, York University
Guest Reviewers
Kathy L. Ruhl, The Pennsylvania State University
Ellen Long, The Pennsylvania State University
Editorial Production
Tina M. Daniel, The Ohio State University
AHEAD Board of Directors

Sue Kroeger, President

University of Minnesota—Twin Cities

Ward Newmeyer, Past President

University of California, Berkeley
J. Trey Duffy, President-Elect

University of Wisconsin—Wisconsin
Brad Hedrick, Treasurer

University of Illinois
Laura Amor, Secretary

Barry University
Jo Anne Simon, Director of Communications

Law Office of Jo Anne Simon, Brooklyn, NY

Eunice Lund-Lucas, International Director-At-Large

Trent University
Grady Landrum, Direator of Marketing

Wichita State University

Randy Borst, Director of Membership/Constituent Relations    University at Buffalo

Richard Allegra, Director of Professional Development

University of Illinois at Chicago

Kent Jackson, United States Director-At-Large

Indiana University of Pennsylvania

Carol DeSouza, Executive Vice President

AHEADquarters

Table of Contents

From the Editors








   

Charles A. Hughes and Anna H. Gajar 

Services for Postsecondary Students with Disabilities:  A Historical Perspective

Joseph W. Madaus

Foreign Language Learning:  A Process for Broadening Access 

for Students with Learning Disabilities

Sally S. Scott and Elaine Manglitz

Using Processing Speed Tests to Predict the Benefit of Extended Test Time

for University Students with Learning Disabilities

Nicole S. Ofiesh

Tech Talk:  Screen Reader Technology for Postsecondary Studetns with Disabilities
David McNaughton and Linda Sudlesky

From the Editors

This issue contains three full-length research articles. The first, by Joseph Madaus traces the development of university disability services over a 50-year period, highlighting key issues that have emerged across time. In the second article, Sally Scott and Elaine Manglitz examine foreign language learning and provide a framework for examining access and accommodation decisions for students with learning disabilities. In the last article, Nicole Ofiesh takes an empirical look at extended test time and students with learning disabilities including evaluating the predictive capability of three processing speed tests. To close up this issue, David McNaughton and Linda Sudlesky describe and evaluate screen reader technology.


This issue is our last as editors. We would like to express our gratitude to an excellent editorial board. These people do the real work: ensuring that the Journal contains well presented and useful information to the readership. We would also like to acknowledge Glenda Carelas (at Penn State) whose hard work and diligence made our tenure as editors run smoothly and efficiently.


We welcome the new co-editors, Cynthia Jordan and Sally Scott. Both of these individuals are well known in the field and are excellent choices to take the Journal of Postsecondary Education and Disability to the next level as an outlet for quality scholarship.

Services for College and University Students 

with Disabilities:  A Historical Perspective
by

Joseph W. Madaus

University of Connecticut

The following article provides an overview of the development of programs for students with disabilities at colleges and universities in the United States.  

Abstract

Offices for Students with Disabilities (OSD) at colleges and universities in the United States have under  gone dramatic change over the past 50 years. The current state of  OSD programming is the result of major societal events and attitudes, legislative involvement by the federal and state governments, and efforts by many student advocates who realized that students with disabilities could compete successfully at the college level.  The present article traces the development of OSD programs over the past 50 years, with consideration given to critical issues of each era. Such reflection may provide insight into the  current status of programs and services and serve as a foundation for consideration of how programs might evolve in the next 20 years.

“Physically handicapped college students requiring one or more special education services are no longer a rarity on the American campus.  Having the same goals as other students, they are enrolling in increasing numbers, encouraged by better public and private school preparation, improved rehabilitation services, the availability of               scholarship funds, and a changing attitude toward disabled persons in our society.  Since these sources of encouragement will probably become more influential in the future, it seems likely that the problems of educating the physically handicapped student will be receiving increasing attention.” 


Other than differences in language, this quote is similar to literature appearing in today’s journals dealing with college students with disabilities.  It reflects a familiar tone of progress, optimism, and  notice that more needs to be done to effectively meet the needs of these students.  What makes this quote remarkable is that it is more than 35 years old (Rusalem, 1962, p.161).

The daily challenges of running an office for students with disabilities (OSD) makes the idea of taking time for reflection on the origins of disability service programs seem like a luxury. However, current programs did not develop in a vacuum, but rather are the result of major societal events and attitudes, legislative involvement by federal and state governments, and efforts by many student advocates who realized that students with disabilities could compete successfully at the college level. Although current challenges for OSD programs may seem more sophisticated and technical than the challenges of 30 years ago, many have roots in earlier issues.  Furthermore, what is common practice today may have been “cutting edge” 20 or 30 years ago.  Thus, reflection upon how OSD programs developed may shed valuable insight into the current status of programs and services and serve as a foundation for consideration of how programs might evolve in the next 20 years.  

Lastly, but of great importance, such reflection allows professionals in disability services to celebrate the real progress that has been made over the past 50 years, and to acknowledge the efforts and achievements of the field’s pioneers.


The following article provides an overview of the development of programs for students with disabilities at colleges and universities in the United States.  Progress in creating opportunities for students with  disabilities has been the result of the work of advocates and persons with disabilities who worked diligently to create opportunities for access. More visible, and layered over the work of these persons, were periods of exponential growth, typically at the end of wars, as the nation recognized and attempted to meet its obligation to returning veterans with disabilities. In addition, by the 1970’s, social and political movements combined to create greater opportunities and to force legislation that addressed the needs of both children and adults with disabilities. Subsequent judicial interpretations of such legislation served to provide guidance regarding regulations and to promote further growth. In turn, this growth was continually          fueled by the underlying factor; advocates and persons with disabilities in the “trenches” of OSD services. Thus, because developments in the field have largely been the result of major societal events, the paper will primarily focus on and follow key periods over the last 50 years, although earlier developments will also be described.

Pre-World War II

The first example of postsecondary services for individuals with disabilities in the United States was the establishment of Gallaudet University in the 1860’s as a liberal arts institution for deaf students.  Originally founded in 1857 as the Columbia Institution for the Instruction of the Deaf and Blind, its first superintendent, Thomas Hopkins Gallaudet, envisioned the establishment of a college for deaf students (Gallaudet University, 1997).  Through his efforts, Congress authorized in 1864 that the institution could award postsecondary degrees in liberal arts and sciences.  The college division of Columbia became the National Deaf Mute College, and in 1891 was renamed Gallaudet College.  The college was fully accredited in 1957, and during the 1962-63 academic year, the first graduate students were enrolled.  In 1986, Gallaudet was accorded University status with the passage of the Education of the Deaf Act (Gallaudet University, 1997; U.S. Department of Education, 1992).  Ryan (1993) noted that among the many pioneering efforts of the University, Gallaudet provided what was perhaps the first accommodation for postsecondary students when an astronomy lecture was translated into sign language in 1865.


Despite the accomplishments of Gallaudet, additional progress in postsecondary disability services was minimal to non-existent until the end of World War I.  In 1917, with the passage of the Vocational Education Act, the Federal Board for Vocational Education was established.  Several states soon followed the example of the federal government and established  Vocational Rehabilitation agencies, largely to meet the needs of World War I veterans with disabilities (Scales, 1986).  Three public laws (P.L. 64-137, P.L. 65-178, and P.L. 66-236) were passed between 1917 and 1920 to provide benefits for veterans with disabilities (Gajar, Goodman, & McAfee, 1993).  Although the major focus of these programs was on preparation for work, postsecondary programs and training were occasionally included (Scales, 1986). Despite limited funding and waning interest during the 1930’s and the Great Depression, these pieces of legislation provided a foundation for future legislation (Gajar et al., 1993).  Thus, through this period, postsecondary opportunities remained limited, and as Tickton (1981) noted, “only the most highly motivated blind, deaf, or mobility  impaired individuals obtained a college education, and then only with extensive, long term assistance from a few dedicated missionary individuals” (p. 1).

Post World War II

Following World War II there was an increasing awareness of the need to serve returning war veterans with disabilities who were eligible for educational benefits (Bonney, 1984).  The passage of two federal acts, P.L. 78-16 (the Disabled Veterans Vocational Rehabilitation Act) and P.L. 78-346 (the Serviceman’s Readjustment Act of 1944, or the G.I. Bill), increased educational opportunities for veterans with disabilities (Ryan, 1993).  Early efforts in providing access were often spearheaded through the Veterans Affairs Office on campuses, and local departments of rehabilitation.  For example, in 1945, officials at the Birmingham Veterans Hospital in Van Nuys, California collaborated with the Office of Veterans Affairs at the University of California, Los Angeles (UCLA) to assist paraplegic veterans to enroll in a regular degree program.  Within the next two academic years, 18 paraplegic veterans had enrolled at UCLA.  While physical accessibility was a natural problem to be addressed, no other special academic modifications were made (Atkinson, 1947).  

Likewise, the University of Illinois began to address the issue of physical accessibility for veterans in wheelchairs during the 1947-1948 school year (Nugent, 1978).  Through a collaborative effort of the University, the Veterans Administration, and the Illinois Division of Vocational Rehabilitation, the Rehabilitation Program-Education Center was established.  Based upon a philosophy that “individuals with disabilities are more like than unlike the rest of the population” (Nugent, p.12), the program sought not only to improve physical access, but also to integrate students as fully as possible.  The campus was made accessible through the construction of ramps, a fleet of hydraulic lift busses, career and placement services, and sports and athletic programs specifically for students with disabilities.  In fact, the University of Illinois Athletic Association began to award blind and wheelchair athletes with varsity letters.  By 1951, the program was serving an average of 225-250 students, and by 1978, over 900 students with severe disabilities earned degrees from the University (Nugent, 1978).


Other programs began to appear throughout the country, at institutions such as the University of Minnesota (Berdie, 1955), the City University of New York (Condon, 1951), Florida State University (Hardee, 1951), and the University of Michigan (Scales, 1986).  However, such programs tended to be the exception, rather than the norm. The novelty of a  program such as the one at UCLA in the higher education community was reflected by its description in Phi Delta Kappan which began, “an interesting and unusual educational program for handicapped students in the United States is currently being carried on” (Atkinson, 1947, p. 295).  In fact, the prevailing attitude among administration and faculty in higher education was summarized by Nugent (1978) who wrote that these individuals largely believed that “to include severely handicapped students in regular college programs would be a waste of time and effort” (p. 12).

The 1950’s

In what was perhaps the first national study of the status of services for students with disabilities, Condon (1957) surveyed 238 colleges and universities.  Based upon 181 respondents, she found that 31 institutions had an organized program, 105 had no            formal program but offered some level of services, and 45 did not have any services.  Several early trends in disability programming were noted.  Most institutions reported that the initial contact with students was made on the basis of information sent by high schools, during the physical examination for entering freshmen, or through referrals by outside agencies.  High school grade point average was the predominate method for determining admissions, but most colleges also required the approval of the college physician, the registrar, and the dean of students before a student with a disability could enroll.  Larger institutions also tended to offer more extensive programs for students with disabilities (Condon, 1957).


By 1959, programs were established at Wayne State University, Hunter College, Kansas State Teachers College (now Emporia State University), the University of Missouri, and Southern Illinois University (Jarrow, 1993; Scales, 1986).  Again, the impetus for many of these programs came from recognition of the unique needs of veterans with disabilities, and improving vocational outcomes. As such, the emphasis of these programs tended to be the elimination of physical barriers for students with mobility disabilities, as exemplified by a Division of Vocational Rehabilitation grant for a trial program at the University of Missouri-Columbia for renovations and support services (Scales, 1986).  Other schools such as Boston University delivered services specifically to homebound students, and the advent of technology such as telephones and tape recorders was heralded as a means to assist these students (Condon, 1962).


Several strong themes emerge from early literature related to disability services that closely reflect issues in modern day programming. While much of the literature is descriptive in nature and intended to disseminate information about the establishment of      services, a major emphasis seems intended to assuage faculty and administrators’ fears about working with students with disabilities. Authors such as Condon and Berdie described a collaborative effort in providing services to students with disabilities, involving the counselor assigned to the program, deans of colleges, and department chairs. Condon (1951) provided examples of letters sent to faculty that described the needs of students, stating that “the information enables the executive officer, the classroom instructor, and the student to come together to talk over problems which may arise during the college year” (p. 14).  Early authors stressed that academic standards were not, and should not be modified for students with disabilities (Atkinson, 1947; Rusalem, 1962).  Condon and Lerner (1956) described some approaches to program              accommodations, including course substitutions for laboratory science and foreign language requirements and scheduling courses in accessible rooms, provisions that are still very much in the forefront of modern day programming. 

The 1960’s

Although the number of programs for students with disabilities increased through the 1960’s, options remained minimal. In an analysis of services available at 92 four-year institutions in the mid-west, Ayers (1962) summarized the problem as follows: “The physically normal student may choose from any available institution. The wheel-chair student does not have the range of choice.  He has to select an institution where he can move about the campus and buildings with a minimum of assistance” (p. 282). Ayers found that only 27 of the reporting institutions enrolled students in wheelchairs.  However, of the 27, only five reported being accessible enough that the student could function independently, and none reported plans to increase accessibility. Cost was cited as the primary reason for not accepting students in wheelchairs.

The Vocational Education Act of 1963 authorized funding to support community colleges and vocational-technical institutions serving students with disabilities. As part of a demonstration and research grant at Kansas State Teachers College, over 1,000 institutions were surveyed regarding their ability and willingness to serve students with disabilities.  In 1966, the National Technical Institute for the Deaf was              established at the Rochester Institute of Technology to provide “a residential facility for postsecondary technical training and education for individuals who are deaf in order to prepare them for successful employment” (U.S. Department of Higher Education, 1992, p. 22).

However, despite progress such as the Vocational Education Act of 1963 and the National Technical Institute for the Deaf Act of 1966, opportunities for students with disabilities were found to be limited (Scales, 1986). Studies by the U.S.  Department of Health, Education, and Welfare (HEW) in 1967 and 1968 identified only 200 institutions with some degree of accessibility for students with orthopedic disabilities.

Another precursor to modern OSD services took place in 1965 when an Institute entitled  “Academic Advisement of the Disabled Student” was held at Syracuse University.  Funded by HEW, the   Institute was based on the premise that “the increasing encouragement being given to the disabled student from an ever widening range of sources to pursue higher educational opportunities has simultaneously proven to be an individual asset and an institutional enigma” (Cochrane, 1965, p. iv.).  Institute presenters described trends in disability services, and one predicted that  “in all probability, five to fifteen per cent of the entire student body in higher education will require special consideration in the future” (Rusalem, 1965, p. 25).  Rusalem also forecasted such changes as increasing community college role in serving students, and increasing involvement by student support personnel in disability programming. His foresight was remarkable. 


In the middle of the decade, the Civil Rights movement began to gain momentum across the nation. The principles of the movement spread to individuals with disabilities and a new civil rights action began to take root, as exemplified by the work of students at the University of California at Berkeley.  A group of 12 students with severe disabilities formed a group called the “Rolling Quads” (Shapiro, 1993), and began pressing for increased accessibility and independence, eventually gaining improvements in transportation, classroom accessibility, and even in the renovation of curb cuts on downtown city streets.  Ed Roberts, a student leader, noted that the movement changed not only the architecture but also the attitude of both the campus and the city (Roberts, 1980, p. 4).  In order to  improve services for students, the group applied for a federal grant based upon a minority student anti- dropout program. HEW approved $81,000 for the program, and the university supplied $2,000.  By the fall of 1970, the Physically Disabled Students Program was opened on the campus.  The program was based upon a model of human potential (Roberts, 1980) and focused on not only keeping students with disabilities from dropping out of school, but also in increasing their independence and improving the quality of the student’s life (Shapiro, 1993).


While such progress was occurring on individual campuses, access remained problematic nationwide. Tuscher and Fox (1971) assessed the accessibility of 158 public open enrollment community and junior colleges in 1969.  While 49% of responding institutions had ramps in place, only 22% had modified lavatory facilities, and 13% had lowered drinking fountains. The authors concluded that students with  disabilities attended institutions that offered modifications rather than institutions without modifications.  While such a finding seems obvious in retrospect, it reflects a problem described by Ayers (1962) nearly a decade earlier. Ayers noted that 15 institutions in his sample reported not providing services for students in wheelchairs because no applications had been received from students needing such services.  In other words, the governing philosophy was paradoxical in that if no students with disabilities applied, no services need be offered, even though this lack of services would keep students with disabilities from applying in the future. Legal issues of the period focused on institutional concerns of liability if a student was hurt while attending classes (Rusalem, 1962). Furthermore, institutions could legally refuse the application of a student with a disability strictly on the basis of the disability (Bonney, 1984).

The 1970’s

The momentum of the mid- to late-1960’s  carried into the 1970’s, and developments during this period mark what is arguably the beginning of modern day disability services.  Both the Civil Rights movement and the Women’s Rights movements gave impetus for citizens with disabilities to claim their place in society (Warnath & Dunnington, 1981).  Furthermore, returning Vietnam veterans with disabilities          increased the number of students seeking higher education opportunities (Stillwell & Schulker, 1973).


To assess progress in access for students with disabilities, Stillwell and Schulker (1973) analyzed 39 public and private colleges in the Commonwealth of Kentucky.  The authors found that 24 institutions admitted all applicants regardless of disability, while five would only admit students with mild disabilities. However, 24 institutions provided no special arrangements such as ramps for library access for students once admitted, leaving the authors to conclude that “the disabled student apparently has to function at a fairly independent level” (p. 419).  A reflection of the  attitudinal climate of the era is the fact that only two institutions allowed a reader of the opposite sex to be in a blind student’s room.  An additional finding of note was that only three schools had written policies concerning students with disabilities.  


McBee and Cox (1974) surveyed 80 major universities in the United States to assess what these institutions were doing to adapt facilities for students with disabilities, how new programs were being developed, and how services were coordinated.  Of the 56 institutions that responded, 45 reported having a specific office for students with disabilities with a designated director or coordinator.  The majority of the programs focused on the removal of architectural barriers on their campus.

Section 504 and P.L. 94-142


The passage of  the Rehabilitation Act of 1973 and its Section 504 and the enactment of its regulations in 1977 brought about dramatic changes in opportunities for individuals with disabilities.  This landmark civil rights legislation prohibited discrimination against individuals with disabilities by any entity receiving federal financial assistance (Jarrow, 1991).  The key portion of the legislation that prohibits discrimination on the basis of disability states:

No otherwise qualified handicapped individual in the United States shall, solely by reason of his handicap, be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving Federal financial assistance (U.S. Department of Education, 1991).

In order to qualify for protection under Section 504, individuals must meet the following eligibility criteria stipulated in the regulations: (a) have a physical or mental impairment that substantially limits one or major life  functions, (b) have a history of such impairment, or (c) be regarded as having such an impairment, and (d) be deemed “otherwise qualified” despite the disability (Brinckerhoff, et al., 1993).


The legislation is broken into seven subparts. Of particular importance to colleges and universities is Subpart E, which “prescribes requirements for nondiscrimination in recruitment, admission, and treatment of students in postsecondary education programs” (U.S. Department of Education, 1980). Thus, although brief in language, the implications of Section 504 are far reaching with its regulations protecting individuals at the preschool, elementary, and secondary levels, in postsecondary institutions, and in adult education  programs (Brinckerhoff, et al.,1993).

Shapiro (1993) noted that ironically, “Section 504 of the Rehabilitation Act of 1973 was no more than a legislative afterthought” (p. 65). The bill was originally intended to be a $1.55 billion dollar spending act, but at the end of the bill, four provisions were added, including Section 504. Congress extended the protections of previous legislation afforded on the  basis of race and gender to disability, and as Feldblum (1996) summarized, “the language of Section 504 thus was simply altered, apparently unselfconsciously, from language that had referred to race, religion, national origin, and sex. The idea that nondiscrimination based on disability might pose certain unique challenges and questions was not explored in any depth by Members of Congress or their staffs” (pp. 613-614).  In fact, congressional aides could not remember who proposed the wording that added the civil rights protection (Shapiro, 1993).


After surviving two presidential vetoes (Shapiro, 1993; Welch and Palames, 1995), the  Rehabilitation Act was passed in 1973 but concerns regarding both the challenges of ensuring non-discrimination on the basis of disability and the costs related to providing accessibility delayed action on the regulations (Jarrow, 1991). Because of the obscurity of the provisions in the Act, there was no congressional  hearing or debate on the legislation. Early reaction by some higher education officials to Section 504 regulations reflected what Bailey (1979) described as “the panic period” (p. 88), in which concern was expressed that the regulations would put colleges “out of  business” (Bailey, 1979, p. 88). In response, some  colleges proposed such ideas as financial reimbursement for complying with the Federal mandate, narrowing the definition of “handicapped person”, allowing institutions to have complete control over determining  academic adjustments, and the formation of institutional consortia to provide services (Bailey, 1979). The  concerns of postsecondary institutions with the impending regulations were well summarized by an article on the topic that appeared in the Chronicle of Higher Education entitled, “Providing Access for the Disabled: It Won’t Be Cheap or Easy” (Fields, 1977, p. 4).  It was not until April 28, 1977 that the final regulations were signed into law, following a 25 day sit-in protest at the San Francisco office of HEW by disability rights activists (Hicks, 1977; MacPherson & Whitaker, 1977; Shapiro, 1993).  These guidelines were amended and first published in the Federal Register in January of 1978 (Tucker & Goldstein, 1995; Section 504 Compliance Handbook, 1993) and in 1980, the lead agency authority was transferred from the HEW to the U.S. Department of Justice (Section 504 Compliance Handbook, 1993). 

All recipients of federal financial assistance were given one year to conduct a self-evaluation and to eliminate examples of discrimination discovered  during this process (Rothstein, 1986). While the early emphasis of compliance efforts was on physical  accessibility and the removal of architectural barriers (Jarrow, 1991; Rothstein, 1986), subsequent judicial interpretation of the regulations has served to clarify several of the substantive issues (Rothstein, 1986) such as determining who is “otherwise qualified” (Southeastern Community College v. Davis, 1979), the extent of Section 504 coverage (Grove City College v. Bell, 1984), and what is a “reasonable accommodation” (Campbell A. Dinsmore v. Charles C. Pugh and the Regents of the University of California, 1989; Wynne v. Tufts University School of Medicine, 1992).

The Rehabilitation Act and Section 504 was further amended under the Civil Rights Authorization Act of 1988 (P.L. 100-259). This act was intended to “repair the damage done to the structure of civil rights enforcement, both by administrative and judicial  decisions in the 1980’s (Welch & Palames, 1995, p. 10).  By mandating that the entire institution or agency was covered by Section 504 if any of its programs received federal funding, the act reversed the Supreme Court decision in Grove City v. Bell in which the court found that only specific programs or activities that received federal funding, and not the entire institution, were subject to Section 504 regulations (Section 504 Compliance Handbook, 1993; U.S. Department of Education, 1992).


The impact of Section 504.  Section 504 has provided the cornerstone for the protection of the rights of individuals with disabilities seeking postsecondary education.  Prior to Section 504, individuals with disabilities were denied admission based upon stereotypes and beliefs held by institutional officials and  society at large.  Private colleges and universities did not have to consider the applications of individuals with disabilities (Scales, 1986). Others that did admit students with disabilities required special admissions and program criteria not required of others (Bailey, 1979).  Accepted students were often counseled into limited areas of study, such as the behavioral sciences, thus restricting their career choices and opportunities (Scales, 1986), Access to other campus facilities and programs were often restricted, and some institutions required that students with disabilities use special services whether requested or not (Bailey, 1979). In addition, individuals who had been subjected to discrimination had no legal recourse (Scales, 1986).  As noted previously, legal concerns related to students with disabilities focused on institutional liability in the event of injury (Rusalem, 1962), rather than on access or non-discrimination. Because Section 504 prohibited discriminatory treatment in postsecondary programs and services, it ensured that the potential of these students was no longer restricted, and resulted in a reframing of perspective on the use of laws to           provide, rather than to restrict access. Until this time, as Scales described, the “limiting of human potential through arbitrary decision making was the order of the day” (1986, p. 23).

PL 94-142


At the same time that the regulations of the Rehabilitation Act were signed, the regulations for the Public Law 94-142, the Education for all Handicapped Children Act, were signed into law (Shapiro, 1993), ensuring that all children with disabilities receive a free appropriate public education in the least restrictive environment. Originally passed by Congress in 1975, the implementation of these regulations were also blocked due to concerns about cost and scope (Shapiro, 1993). Interestingly, because both laws were signed on the same day, press coverage of the event focused only on the passage of the Rehabilitation Act. The terminology of P.L. 94-142 appeared in news stories, but were incorrectly described as being a major component of the Rehabilitation Act (Fraker & McGee, 1977; Hicks, 1977; MacPherson & Whitaker, 1977).  P.L. 94-142 was strengthened in 1990 with the passage of the Education of the Handicapped Act Amendments, which included a new title, the Individuals with Disabilities Education Act (IDEA; P.L. 101-476).


The impact of P.L. 94-142.  The major impact of P.L. 94-142 has been increasing numbers of  children with disabilities who received complete educational opportunities (Jarrow, 1991).  A full generation of students has completed the K-12 public school system with the support of P.L. 94-142.  Many of these students have been educated in the least restrictive environment and have taken sufficient coursework to qualify for college admission (Shaw, McGuire, & Brinckerhoff, 1994).  These students have succeeded in the public schools and expect to continue at the college level with educational supports (Governor’s Committee on Disability Issues and Employment, 1990; Rothstein, 1993; Shaw et al., 1994).  Because these students are increasingly          prepared for college work and have advanced knowledge and understanding of their rights, they are demanding increased services at the postsecondary level. Additionally, the re-authorized IDEA mandated that each student’s Individualized Education Program (IEP) include a transition statement by age 16, and younger where appropriate (Education of the Handicapped, 1991). This increased awareness of transition services has no doubt contributed to the continued increase in the number of students with disabilities          accessing colleges and universities. 

Additional Progress  

As colleges and universities scrambled to meet their responsibilities under Section 504, a core of  disability support service providers began to emerge to meet these challenges.  Jarrow (1991) noted that these individuals often came into their positions in one of two ways.  Many were professionals in student services or counseling and therefore were considered qualified for the position.  Others were individuals with disabilities who were working at the institution in other capacities, and were selected by the administration to assume these positions.  In the first comprehensive  examination of the demographic characteristics of OSD professionals, Blosser (1984) found that the majority (62%) were female, and 28% reported having a disability. Nearly half of the directors (48.7%) were employed full-time in their positions and had held these positions for fours years on average. Directors reported having a variety of professional backgrounds. The  largest percentage (17%) had worked in rehabilitation, while 9% had experience in either college counseling or college student personnel services. Sixty-eight          percent of respondents held masters degrees, of which 19% were in counseling and guidance, 15% were in rehabilitation counseling, and 15% in social service/social work. A degree in special education ranked fifth (7.7% and was tied with three other areas of study. Of the 9.8% of respondents holding a doctorate,  the vast majority (39%) held their degrees in educational  administration/higher education, while 17% held  degrees in counseling and guidance.   Regardless of background, service providers tended to focus on the issue of physical access, such as architectural barriers, altering program formats and schedules, and providing technical support such as scribes, interpreters, and readers.  


In 1977, the Federal Bureau of Education for the Handicapped funded a conference entitled  “Disabled Students on American Campuses: Services and State of the Art” at Wright State University (Marx & Hall, 1978).  Service providers from around the  country came together to discuss mutual concerns, and the 32 core members of this group formed the  Association on Handicapped Student Service Programs in Postsecondary Education (AHSSPPE), a national professional organization for OSD professionals (Jarrow, 1987; Scales, 1986).  By 1984, this organization consisted of more than 600 members from over 400 institutions (Pierce, 1984).  Renamed the          Association on Higher Education and Disability (AHEAD) in 1992, the organization continued its rapid international growth and by 1997, included more than 2,228 members (Smith, 1997).

Programs for students with learning disabilities slowly developed throughout the decade of the 1970’s. In 1970, a full-time program designed for students with learning disabilities was established at Curry College in Milton, Massachusetts.  While other institutions provided some services for students with “minimal brain dysfunction” (Rustin & Nathanson, 1975) the Program for the Advancement of Learning (PAL) at Curry         College marked the beginning of formal programming for students with learning disabilities (Brinckerhoff, Shaw, & McGuire, 1993).  Programs were also          established at Wright State University in 1974 (Bireley & Manley, 1980), San Diego Mesa College in 1976 (Anderson, 1981), and in 1978 at both Colorado State University (Ryan, Davidson, & Miller, 1980) and at Kingsborough Community College, in Brooklyn (Siegel, 1979). The Kingsborough program was the first such program to be funded through the U.S. Department of Education in conjunction with the passage of P.L. 94-142 (Siegel, 1979).

The Federal government also provided increased funding opportunities to improve access for students with disabilities.  From 1975-1980, the U.S. Department of Education funded 14 Regional Education Programs to serve students with a variety of          disability related issues.  One of the results of the  program was the establishment in 1977 of the Higher Education and the Handicapped Resource Center (HEATH), to serve as a clearinghouse of information regarding technical assistance in disability access (Anderson, 1981).


 In 1978, questions about disabilities were  included for the first time on the national survey of   college freshmen sponsored by the American Council on Education.  The questions asked: 1) Do you   consider yourself physically handicapped? 2) If yes, what type of handicap do you have? and, 3) Does your handicap require architectural accommodations? Disabilities were reported by 2.6% of all respondents.  The largest cohort were those students reporting a  visual disability (31.2%), followed by orthopedic      disabilities (15.2%), other disabilities (12.7%),  hearing disabilities (10.3%), and learning disabilities (3.1%).  Ninety-five percent stated that the disability did not require an architectural accommodation (President’s Committee on the Handicapped, 1979).

The 1980’s

Programs for students with disabilities continued to grow rapidly throughout the 1980’s and early 1990’s. The figure of 2.6% of all full-time, first-time, freshmen reporting one or more disabilities in 1978  increased to 9.2%, or more than 140,000 students by 1994 (Henderson, 1995).  Students with identified learning disabilities constituted the fastest growing group of students reporting a disability.  Since 1985, this  cohort more than doubled, from 15.3% to 32.2% of students reporting at least one disability, and it was  estimated that nearly 45,000 members of the freshman class of 1994 had a learning disability (Henderson, 1995). Additionally, this may be a conservative  estimate of the numbers of students actually enrolled, given that the demographic pool includes only full-time, first-time, freshmen.  


In response to these numbers and the legal mandates of Section 504, colleges and universities increasingly began providing services to students with disabilities.  In a survey of 564 OSD programs, Madaus (1998) found that 68% (n=377) of responding institutions established support services or programs for  students between 1976 and 1992.  Despite this growth, some writers in disability services worried that once institutions fulfilled their legal obligations to make  physical modifications, the needs of students with disabilities would be forgotten (Warnth & Dunnington, 1981; Stowe, 1983).  These writers urged administrators to look beyond “curb cuts and special parking spaces” (Stowe, p. 2) to provide more support  services for students.  Stowe reported that the primary impediment to providing effective services was a lack of money. Fonosch (1980) anticipated upcoming issues in disability services when she presented what she called “fictitious, but plausible” (p. 167) problems, including: accommodating students in field placements; determining program substitutions or waivers; making information about disability services available in accessible format for all students; and, accommodating           students who may need extended time on the Graduate Record Examination (GRE). Certainly, variations of these issues continue to constitute the “gray” areas of disability service provision nearly two decades later.


In 1983, Marion and Iovacchini assessed the efforts of 155 colleges and universities in the United States in meeting the requirements of Section 504. The authors found that the primary services offered included adjustments such as notetakers, interpreters, readers, and brailling equipment. Other services focused on accessibility issues, such as tactile maps, attendant services, transportation, special parking permits, and wheelchair loan and repair.  


An innovative development occurred in 1983 when Landmark College was established as a college specifically for students with learning disabilities (Landmark College, 1997).  The first class of students entered in 1985, and the school currently serves 240 students, and boasts a faculty of 105.  More than 1,500 students have attended Landmark College, and it is the only fully accredited college in the nation                 exclusively for students with LD.

The 1990’s
The Americans with Disabilities Act


Another major factor in the increase of  students with disabilities accessing postsecondary institutions was the passage of the Americans with Disabilities Act (ADA; Public Law 101-336).  The legislative process surrounding this statute began in 1987, but the first draft was unsuccessful because it deviated from Section 504 regulations and was considered burdensome on businesses (Feldblum, 1996).  Furthermore, the sponsors of the bill hoped to use the first draft to “acquaint lawmakers with the issue of           disability rights” (Section 504 Compliance Handbook, 1991, Tab 1000, p. 7). The second draft was   introduced in 1989, and addressed many of the objections and concerns of the business community.  Furthermore, as Feldblum noted, the revised draft “read, in part, as if it had been lifted directly from the Health and Human Services Section 504 regulations.  This was no illusion; in many sections it was lifted directly from the regulations” (p. 617).  The reason for this duplication was similar  to the reason for the duplication of Civil Rights language in the passage of   Section 504; members of Congress felt comfortable “extending something they had done before” (Feldblum, 1996, p. 617).  After additional compromises and amendments, the final version of the ADA cleared the Senate and the House of Representatives in July of 1990 and was signed into law on July 26, 1990 by President George Bush (Information from HEATH, 1990).

The ADA is broken into five sections of “titles,” which divide nondiscrimination mandates into the  various areas covered by the regulations. The five areas are: Title I: Employment; Title II: Public Services, including state and local government and transportation; Title III: Public Accommodations; Title IV: Telecommunications Relay Services; and Title V: Miscellaneous Provisions. These titles may impact on postsecondary institutions in a variety of ways. For example, Title I applies to any employer of 15 or more, thereby encompassing all postsecondary institutions. Title II applies to public entities, which includes all public community colleges, and public 4-year colleges and universities. Private colleges and universities are  covered under Title III unless wholly owned and operated by a religious organization that does not        receive federal funds. Title IV, which regulates telecommunications systems applies to those postsecondary institutions that operate their own telephone systems (Brinckerhoff et al., 1993; Dunston, 1993).


The impact of the ADA.  While the ADA is similar in many respects to Section 504, and the Civil Rights Restoration Act of 1987, it does not replace either piece of legislation. Thus, postsecondary institutions that were previously subject to Section 504           regulations are also subject to the regulations of the ADA (Brinckerhoff, et al., 1993; Jarrow, 1993).  However, one of the major impacts of the ADA is the extension of its regulations into every aspect of the  campus operation.  While Section 504 was broad in its language, the ADA has a set of detailed rules and regulations that cut across the entire campus (Dunston, 1993).  This has created a greater awareness of institutional responsibilities to provide access to all campus facilities, services, and programs, including athletics and intramurals, museums, student unions, and student       employment (Brinckerhoff et al., 1993; Kaufman, 1991).  Heyward (1998) noted that for many institutions, the ADA served as a “wake-up call regarding compliance mandates and issues that they generally  had not paid any particular and/or concentrated         attention under Section 504” (p. 1:5), and likened awareness of the law to “a giant spotlight” that “was turned on activities that had heretofore been conducted totally in a dark room in the dead of night” (p. 1:3). Thus, institutions have encountered increased demands to adapt and adjust their programs and facilities (Jarrow, 1991; Kaufman, 1991), and at least 118 have   responded by establishing programs since the passage of the ADA (Madaus, 1998). 

Because the ADA covers higher education, employment, and public accommodations, it has been called the most comprehensive piece of civil rights          legislation enacted since the 1964 Civil Rights Act (Jarrow, 1993; Kaufman, 1991).  Welch and Palames (1995) noted the global historical significance of the ADA, stating that while “other nations provide greater levels of support services and assistive technology, the United States ensures equal rights within a constitutional tradition” (p. 11).

Backlash  

In the last several years, the growth of disability service programs has come under scrutiny by some critics.  Beginning in 1995, the administration of Boston University (BU) began a series of steps that eventually “decimated” (Shaw and McGuire, 1996, p. 3) what was one of the nation’s oldest, and most highly respected disability and learning disabilities programs. The administration of BU questioned the documentation submitted by students with LD, challenged the need for accommodations, and voiced concerns that substitutions for foreign language courses would substantially alter minimal standards. The case ultimately was  resolved at trial in which the Court granted BU deference in determining what are essential components of a plan of study, but ruled that the administration’s  stringent documentation requirements discriminated against students with LD (Guckenberger et al. v. Trustees of Boston University, Case No. 96-11426-PBS. Mass. 1997). It is striking how several of these issues were forecasted by early writers such as Atkinson (1948), Berdie (1955), Condon (1951), and Rusalem (1962),

It remains to be seen how the ramifications of this case will impact postsecondary institutions, but the case was symbolic of a backlash against providing  services to students with disabilities, particularly those with “hidden disabilities” such as LD and AD/HD.  Opinion pieces in such national publications as the New York Times (Sternberg, 1997), U.S.A. Today (Allen, 1996), U.S. News and World Report (Leo, 1998) and The Wall Street Journal (Westling, 1997) have challenged the presence of and institutional response to students with LD, questioning the qualifications of these students, and asserting that by providing accommodations, postsecondary institutions and           professional testing organizations are in fact providing these students with “an unfair advantage.”  

It is interesting that this period of backlash and retrenching has occurred during a more liberal presidential administration, while the rapid expansion in OSD programming and the passage of the ADA occurred during the more conservative Bush administration. Heyward (1998) attributed this “phenomenon” (p. 1:7) to “a shift in the political correctness diversity paradigm on campuses” that “now makes it safe to publicly express negative opinions concerning the rights of individuals with disabilities and to actively attack the legitimacy of the law and question the rights of such students to be enrolled”  (p. 1:7).

Future Challenges and Trends
Policies and Procedures

As the number of students with disabilities has increased over the past decade, so too has the knowledge and sophistication of many families of students with disabilities in relation to legal rights.  Increased awareness and acceptance of “hidden disabilities” may also be contributing to increased numbers of students being diagnosed with learning disabilities, attention-deficit/hyperactivity disorder and emotional disabilities.  

However, such advances and acceptances are not without controversy. First, many families and many secondary personnel are not aware of the differences between Section 504, the ADA and the IDEA, and expect that protections and accommodations provided to the student at the secondary level will transition with the student without question. Additionally, secondary school personnel are under mounting pressure to  provide special education entitlements to students who are struggling with the secondary curriculum. This  pressure, combined with a lack of eligibility consistency between states (and between districts within states), raises questions about the over-identification of         students and in turn, the over-accommodation of  students at the secondary level. Furthermore, some state departments of education have proposed a uniform     Individualized Education Program form for all districts, with check off boxes such as foreign language waivers, use of calculators in math courses, being able to have test questions explained or paraphrased or being able to re-take failed portions of exams. The result may be an emphasis on outcomes such as improved grades and graduation, rather than on the development of basic skills needed for success at the postsecondary level. 

As noted previously, many students are likely to advance to postsecondary institutions expecting    similar accommodations and modifications. Without  detailed documentation to justify such requests and  decisions, the requests may be denied by some institutions. However, amendments to the IDEA have changed the requirements by which secondary school systems must provide triennial evaluations of such disabilities. The probable impact will be increasing sophistication of the accommodations requested by students and their families, students who must struggle mightily with core components of postsecondary curriculum, increasing parental pressure on postsecondary service providers and institutions to assist the student in a manner similar to the assistance received at the secondary level, and outdated documentation upon which to base these             decisions.

In response, postsecondary institutions are  increasingly advised to have policies and procedures in place to respond to many of the issues raised by these students and their families.  Largely fueled by the Boston University case, many institutions are             establishing clear criteria related to the documentation of such hidden disabilities as LD and AD/HD. 

Definition of Disability


Closely related to the issue of documentation is the determination of who is a person with a disability, and when is that disability substantially limiting to a major life function? These issues are critical both at the institutional level and at the professional testing and  certification level, as more students are completing postsecondary programs and requesting accommodations on such exams. Two recent cases, Price v. National Board of Medical Examiners (1997) and Bartlett v. NY State Board of Law Examiners (1998) addressed both of these issues, and rather providing definitive clarification, arrived at contrary decisions. In the Price decision, the court ruled that in determining if a disability is substantially limiting, the person must be compared to the general population, whereas in the Bartlett decision, the court ruled that the person must be compared to those with similar levels of training or education. Furthermore, the court in Bartlett found that the bar examination was a conduit to professional employment, and thus, Ms. Bartlett was substantially limited in the major life activity of working. The New York Board of Examiners has petitioned the Bartlett decision to the Supreme Court (Simon, 1999).  Additionally, plaintiffs in the case of McGuinness v. University of New Mexico School of Medicine have petitioned the Supreme Court, appealing a 10th Circuit Court of Appeals decision that test anxiety is not a disability covered by the ADA (Disability Compliance for Higher Education, 1999). It remains to be seen if the Court will accept either case.

Two employment cases currently before the Supreme Court (Sutton v. United Airlines and Murphy v. United Parcel Service) could provide  guidance in determining the extent of the definition of disability and the effect of mitigating measures such as medication or other corrective measures (Disability Compliance for Higher Education, 1999; Simon, 1999).  While these cases are based in the employment arena, the decisions may help provide postsecondary institutions, professional testing organizations, and licensing boards with guidance for the next millenium reminiscent of guidance provided by the Court’s ruling in Southeastern v. Davis nearly 20 years ago. Or, the decisions may open new questions of definition and future litigation. For example, if in determining the  meaning of substantial limitation, future courts follow the Price decision and compare a college student to the general population, most could be determined to not be limited in their learning, as the majority of the general population has not attended college. Furthermore, if the Supreme Court rules that if a person does not have a disability due to the use of mitigating measures such as medicine or other corrective measures, will a future party challenge the status and protections of a student with AD/HD or a psychological disability who is using medication? 

While it was litigation that helped define much of the boundaries of Section 504, Simon noted that “the unanticipated tendency of defendants to litigate the threshold issue of disability has changed the course of the ADA’s development” (1999, p. 5). This trend has resulted in a ripple effect on the role of campus disability service providers. Kincaid (1999) stated that previously, OSD personnel could “rely on their own judgements about who should be considered disabled and entitled to academic accommodations. Increasingly, however, as courts have ruled narrowly in defining disability, as administrators and faculty have questioned coverage, the provider’s role as campus gatekeepers has become more challenging” (p. 1).

Collaboration


There is a subtle but growing trend in postsecondary institutions to identify and delineate  technical standards in all aspects of institutional access, from admissions to classroom instruction and evaluation. While the identification and establishment of such standards will be a formidable challenge for postsecondary institutions, there are several potential benefits that could change the nature of disability  service delivery into the next century. First, as these technical standards are delineated for particular courses and programs of studies, they will assist in determining “reasonable” accommodations, and which essential program standards cannot be modified (e.g., calculators in basic math courses, word processors in basic writing courses). Second, such technical standards may help move the relationship between OSD personnel and faculty from the “unhappy alliance” described by Heyward, Lawton, and Associates (1995) to one of working collaboration. This collaboration is essential for improving the future of disability services, for each group holds an importance piece of the puzzle; the faculty are knowledgeable about the essential content that must be delivered, while OSD personnel have  information about the impact of a disability on the learning of this content. The interaction of these two variables cannot be partitioned; collaboration and          communication between the two groups is vital. Third, the establishment of such standards may move faculty and institutions towards an embrace of the concept of Universal Instructional Design (Silver, Bourke, and Strehorn, 1998), improving instructional delivery to all students, and thus, students with disabilities. Heyward (1998) stated that “the more complex accommodation requests that students are making have resulted in significant new demands being placed on faculty members” (p. 1:6). Increased collaboration between faculty and OSD personnel is a must for successful  service delivery into the next millenium.

A coincidental factor may also have significant impact in this area. As the existing American professorate ages and turns over, they are likely to be  replaced by younger faculty, many of whom may be less resistant to working with students with disabilities, and most of whom will have some first-hand, often  personal and familial knowledge of disabilities.

Technology

Rapid advances in technology have provided additional opportunities for many students to access postsecondary education; however, these advances may also place budgetary strain on some institutions.  For example, some students benefit from the closed captioning of lectures, yet the expense of providing this service may consume the entire budget of an OSD  office. Additionally, while advances such as the world wide web and the internet provide exciting opportunities for the flow and sharing of knowledge, access to this information is problematic for students with some sensory or reading disabilities. Furthermore, while distance learning and courses are becoming more        feasible and attractive to both institutions and students, the issue of access and accommodations for a remote learner with a disability may create new and unforeseen challenges for OSD personnel.  The irony of the challenges created by technology was noted by Heyward (1998) who wrote, “the more we advance the more difficult it is to provide access to all these marvelous new tools to students with disabilities” (p. 1:4).

Conclusion

The progress made in OSD programming over the past 50 years has resulted in increasingly sophisticated programming issues. These day to day issues may make the idea of stopping to reflect on the development of disability services seems like a luxury. It is also possible to believe that disability services prior to Section 504 were the “dark ages,” in which progress in providing access was minimal to non-existent.           However, analysis of the history of the field demonstrates the tenacity of a handful of pioneers, including both professionals and students, who broke down  barriers and laid the foundation upon which modern services are built. In addition, these individuals         responded to the impact of societal events such as wars, civil rights movements and subsequent governmental intervention to shape modern day practice. The lessons to be learned from the past 50 years of OSD services should serve as guideposts as the profession enters the next half-century of development.  Given the rapid progress of the past 20 years, it is fascinating to speculate what will be “state of the art” services in 20 years, and it is intriguing to speculate on how present day practice will be viewed by future practitioners.
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High schools, colleges, and universities across the nation have increasingly emphasized the importance of foreign language learning for their students.  A survey completed in 1995 showed that two-thirds of all four year institutions had degree        requirements in foreign languages for baccalaureate degrees; another 17 percent included foreign language courses among those courses that were not required but recommended (Brod & Huber, 1996). This trend has  continued, in part spurred by an impetus placed on foreign language learning in an effort to prepare today’s students for the increasingly global nature of work, communication, and leisure.  Rapid technological advancement has brought the nations of the world closer, engendering interdependence and driving efforts to internationalize the school curriculum for the global  

environment (Sheppard, 1993).  

Concomitant with the increased emphasis on foreign language learning, there have been more students with disabilities entering the nation’s colleges and universities.  Students with learning disabilities (LD) comprise the fastest growing disability category, representing about 3% of a given college population (This Year’s Freshmen, 1997; Henderson, 1995). Some students with learning disabilities find learning a foreign language inordinately difficult, even though they are successful in other courses and are of average or above average ability.  In fact, for students who are not identified with a learning disability when they enter college, many times it is the extreme difficulty with learning a foreign language that prompts them to be evaluated and  culminates in the diagnosis of  a learning disability (Phillips, Ganschow, & Anderson, 1991).

Related Research


A review of the research related to foreign language learning and students with learning disabilities reveals patterns of difficulties.  Pertinent connections between native language learning and foreign language acquisition have emerged from research on foreign  language aptitude, native language research in the areas of reading, listening comprehension, and working memory, and from research by those who have   specifically investigated the link between native language and foreign language learning among students with learning disabilities.



Foreign language educators and researchers have discerned that problems in the development of native receptive and/or expressive language likely impact performance in a foreign language. Abilities related to language learning in general, including sound discrimination, verbal memory, and grammatical sensitivity, have been noted as necessary for learning a foreign language (Humes-Bartlo, 1989; Skehan, 1986; Spolsky, 1989). Research has linked the information processing stage of working memory to many language tasks (Crain, 1989; Service, 1992). A range of research emphasizes that working memory and the ability to represent unfamiliar phonological material accurately is important for success in learning a foreign language (Crain, 1989; Gass & Selinker, 1994; Mann, Cowin, & Schoenheimer, 1990; Service, 1992; Vellutino & Scanlon, 1986).  


Dinklage, a counselor at Harvard, described difficulties in foreign language learning  for college students with learning disabilities as consisting of  difficulties with written language as well as the inability to successfully discriminate, remember, and reproduce the sounds and words of an unfamiliar language (Dinklage, 1971). During the following decades as more students with learning disabilities began to attend universities, researchers and administrators have continued to observe the link between the language-based nature  of learning disabilities and the difficulties in foreign              

languages (Cohen, 1983; Freed, 1987; Levine,1987).


Sparks, Ganschow, and several of their  colleagues have conducted a series of studies over the last decade to investigate areas indicative of foreign language learning difficulties among students with LD (Ganschow, Sparks, & Javorsky, 1998; Sparks, Ganschow, & Javorsky, 1992).  They have found that skills in the native language components of phonology/orthography, syntax, and semantics provide the basic foundations of learning a foreign language (Sparks, Ganschow, & Pohlman, 1989).  Students who have difficulties in the area of phonological processing usually experience immediate and significant difficulty in the foreign language classroom, while students with intact phonological processing skills but weaker syntactic and /or semantic skills often experience difficulty in subsequent semesters of foreign language courses (Sparks, 1995).  (See Ganschow, Sparks, & Javorsky, 1998 for a review and summary of their         research).  Using a screening instrument designed to predict a student’s risk for failure or likely success in foreign language classes, Ganschow & Sparks (1991) found that questions related to native language grammar, spelling, writing, and reading were the best discriminators of students at risk for learning a foreign language.


Information from foreign language aptitude research, native language research, and the field of learning disabilities all provide information that can be used to better understand the experiences of students with learning disabilities.  However, another important factor influencing student success in foreign language learning is the availability of appropriate accommodations.  Though colleges are required by the Rehabilitation Act of 1973 and the Americans with Disabilities Act  to provide reasonable accommodations for students with documented disabilities, the range of   accommodations offered and whether such options as course substitutions will be available are determined by individual campuses ( Guckenberger v. Boston  University, 1997).  Given the fact that individual college students with learning disabilities may have  various combinations of deficit areas, as well as varying ability levels and educational experiences, it might be expected that college students with learning disabilities would present a broad range of accommodation needs in the context of the foreign language classroom.  Yet, traditionally, few alternative accommodations have been offered.  In a national survey of colleges and universities Ganschow, Myer, and Roeger (1989) found that in the area of foreign language learning, 74% of respondents recommended content tutoring, 25% offered an option for individual learning pace, and 74 % offered course substitution or waiver.  A small number of respondents indicated “other” including providing multisensory instruction or special classes.  If higher education is indeed placing greater value and emphasis on foreign languages and student preparation for a global environment, colleges need to assess whether their means of providing access for students with LD are keeping pace.  

Students who are able to learn a foreign language will remain competitive in a global environment and will not be “handicapped” by the educational system; when broader options and accommodations are made available to students with learning disabilities, they will be better able to compete with others who have succeeded in learning a foreign language. Based on these premises, we perceived the need for more and varied foreign language learning accommodation strategies on our campus.  We posed the following questions: How do college disability service providers  broaden access to foreign language learning for college students with learning disabilities?  And, in  considering a range of options for accommodation, how do college disability service providers weigh when course substitution is appropriate vs. other accommodations in the foreign language classroom?  To address these questions a general framework for considering programmatic access is proposed.  The experience of one institution in applying this framework to foreign language learning is described. Means of involving faculty in determining essential requirements  and considering a  broader range of accommodations are discussed and recommendations are provided for weighing individual accommodation needs for college students with learning disabilities in the foreign language classroom.         

Framework for Considering Programmatic Access


Scott (1994)  proposed a process for determining reasonable academic adjustments for individuals with learning disabilities.  This process posed a series of questions based on three primary areas:  determining essential requirements of the class or program; considering a range of accommodations; and weighing the individual student’s abilities and access needs.  Based on this framework for individual        decision-making, the process was adapted for use at a broader programmatic level.  As opposed to earlier efforts to clarify what specific accommodations may be reasonable for an individual student in a given context, the focus was to identify a process for examining an area of study (such as foreign language learning) and to determine whether a broader range of  accommodations could be identified within that area of study to permit students with varied learning disabilities to learn, express their knowledge, and more         equitably participate in the full educational experience.


To apply the three primary areas identified by Scott (1994), general legal principles and best practices in service provision were identified (see table 1).  These tenets, in turn, provided guiding questions for action on the part of college disability service providers.  Each of these primary areas and tenets is now described.

Essential Requirements


Federal law clearly states that when accommodating individuals with learning disabilities, essential requirements of a course or program should not be compromised (Rehabilitation Act Regulations, 1977).  Case law has established that determining what is essential to a course or program is appropriately done by educators (Heyward, 1992)  but the process used in determining these requirements may not be discriminatory (Guckenberger v. Boston University, 1997; Southeastern Community College v. Davis, 1979; Wynne v. Tufts University School of Medicine,1992;).  Given these  tenets,  the question for disability service providers becomes,  how do we support and encourage faculty in using a nondiscriminatory process when defining essential requirements?

Accommodations


The implementing regulations of Section 504 list general areas for accommodating students with learning disabilities ranging from recruitment to               acade-mic modifications to housing (Rehabilitation Act Regulations, 1977).   But the regulations also note that an institution “shall make modifications to its academic  requirements as are necessary (italics added) to  ensure that such requirements do not discriminate or have the effect of discriminating on the basis of disability” (34 C.F.R. Section 104.44(a)).  The accommodations mentioned in the law are not intended to be an exhaustive list of services (Heyward, 1992) .  Rather, they illustrate ways students may be accommodated in various areas within higher education.


Faculty play an important role in identifying specific ways that instruction may be modified  for students with learning disabilities (Brinckerhoff, Shaw, & McGuire, 1993; Scott & Gregg, in press).  As many faculty have demonstrated, there may be discipline  specific issues and strategies that need to be identified and addressed by content area experts in collaboration with college disability service providers (Aries, 1994; McDaniel, Wolfe, Mahaffy, & Teggins, 1994; Tumminia & Weinfield, 1986)  In addition to instructional modifications, however, students with learning disabilities are also accommodated through programmatic modifications, such as extended time for            completing program requirements (34 C.F.R. Section 104.44(a)) and administrative accommodations such as permission to audit a course, take a course pass/fail, etc. (Brinckerhoff, Shaw, & McGuire, 1993),  suggesting that collaboration between college disability service providers and faculty is important in identifying appropriate accommodation alternatives.


To address whether additional accommodations are appropriate within an area of study, the question for college disability service providers then becomes how to identify other administrative, programmatic or instructional possibilities for access specific to the content area? And how to involve faculty in this process?

Individual Abilities


Since accommodations are determined on an individual basis depending on the specific profile of the student (e.g., Anderson, 1993), a comprehensive diagnostic evaluation is essential to determining the accommodation needs of individuals with learning disabilities (Association on Higher Education and Disability, 1997; Gordon & Keiser, 1998).  Based on a comprehensive evaluation, often the college disability service provider will be required to apply clinical judgment in weighing a student’s need for a particular accommodation.   Disability service providers have the responsibility as professionals to stay current in emerging knowledge  and research (Price & Shaw, 1997) and to apply this to accommodation decision-making.  Given these tenets, the question for disability service providers then becomes, what research exists about LD and the content area?  And how can a consistent decision-making process be implemented for identifying accommodations?

This framework provides a structure for disability service providers in examining access to an academic  area of study.  Building on general  legal principles and best practices, specific actions are suggested for disability service providers to promote thinking outside the box of  traditional accommodations (i.e. extended time, distraction-free testing environment) for individuals with learning disabilities and to discover whether discipline-specific accommodations are possible as a means of broadening  access.  The experience of one institution in applying this framework to foreign language learning is now described.

Essential Requirements of Foreign Language Learning
The tenets of the framework reiterate that essential requirements must be clarified by faculty so that these requirements are not compromised in the accommodation process.    Our first task in examining foreign language learning, therefore, was to determine how to involve faculty in this process.  Scott (1990) suggested that faculty be provided a series of guided questions for discussing essential requirements including:  What is the purpose of the course?  What are the outcome variables that are absolutely required of all students?  What methods of instruction are typically used?  What methods of assessing student outcomes are typically used?


Building on these generic questions, we found we also needed a better understanding of foreign language learning in general and particularly how learning demands varied across specific languages (Block, Brinckerhoff, & Trueba, 1995; Brinckerhoff, Shaw, & McGuire, 1993).  Given that some languages may place different emphasis on particular modalities for learning, be more phonetically regular, have symbol systems more similar to English, and so forth, we hypothesized that some learning needs of individuals with learning disabilities may be addressed (at least in part) by selectively choosing a language of study that most closely draws on the student’s areas of strength.  In addition to the core questions about essential requirements (Scott, 1990), therefore, we also needed to know the key characteristics of the various languages.  For example, what different learning demands might be expected in Spanish versus Latin, Swahili,  Japanese, or Hebrew?


Foreign language requirements in colleges and universities typically require students to take several semesters of study in the same language.  We also needed, therefore, a better sense of how instructional demands progressed over time and across terms. Limited research in foreign language learning suggests that some students with learning disabilities may be able to succeed in learning basic vocabulary and initial language concepts, but may experience failure as demands progress to higher level comprehension and translation (Demuth & Smith, 1987; Sparks, 1995).  Understanding this progression of learning demands therefore, could serve to inform our advising of students, and enhance our understanding of student success or failure in a  foreign language classroom over time. 


Having identified our information needs, we considered how best to consult faculty.  Given the size and nature of our university (30,000 students; 13 languages of instruction housed in 5 different departments) we developed a written questionnaire.          Questionnaires were sent to the chair of each department providing foreign language instruction to distribute to his/her faculty (see table 2). Responses were received pertaining to eleven of the thirteen languages and provided important information for advising students on our campus in language selection.  For  example, key characteristics reported for Latin (e.g., the importance of inflected endings rather than word order for syntax; oral communication not stressed)  suggested very different learning demands than           Chinese (e.g., tonal language, use of pictographs; requirement for traditional and simplified forms of  Chinese text).  

The reported progression of instructional demands across terms also revealed differences in learning demands in different languages.  For example, Latin was reported to place heavy demands on vocabulary and syntax for the first two terms; third term Latin progressed to more emphasis on reading and translation.  The African languages (Swahili and Yoruba) emphasized speaking, reading, and writing across terms but placed a heavy emphasis on cultural awareness often through multimedia approaches (e.g., surfing the net, creating web pages, culturally oriented projects).  Since the questionnaire is not a standardized instrument and specific responses to questions will vary by campus and departmental philosophy, complete responses are not reported here.  Disability service providers, however,  are encouraged to pursue these questions with faculty on their own campuses since a major purpose of the questionnaire is to open dialogue with faculty on campus-based foreign language learning topics.  

Built on this foundation of understanding language variables, differences in progression of instruction, as well as essential and negotiable components of the varied foreign language courses, we became better able to advise students in course selection to match their strengths.  In addition, we had begun a dialogue with foreign language faculty and laid a foundation for considering a broader range of  accommodations and/or modifications.

Accommodations in Foreign Language Learning
It has been suggested that accommodations in foreign language learning should be considered along a continuum (Block, Brinckerhoff, & Trueba, 1995 ;  Sparks, Ganschow, & Javorsky, 1992) ranging from in-class accommodation to the creation of separate classes to course substitutions or waivers (Ganschow, Sparks, & Javorsky, 1998).  In 1987, Ganschow and Sparks commented that “we question whether         foreign language faculty have the time, expertise, or facilities to adapt their instruction to meet the highly specialized needs of most LD foreign language problem learners.  We therefore urge colleges and  universities to begin preparing guidelines for foreign language waivers or course substitutions” (p. 121).  Because our goal in broadening access to foreign language learning was to create as many learning and assessment accommodations as possible within the foreign language classroom to minimize the need for course substitution, we needed to communicate with foreign language faculty and assess their willingness and interest in providing the “time, expertise, and        facilities” needed to accommodate students with LD in creative ways. 


In early conversations with Romance language faculty,  members of our staff discussed possible areas of difficulty for students with LD in typical testing and learning demands within foreign language classrooms.  Creative accommodation options were agreed upon (see items indicated in table 3) and are now a routine part of foreign language accommodation recommendations on our campus.


In efforts to generate further creative options, we next conducted an extensive search of the literature on accommodating students with LD in foreign languages.  While presenting at a conference on this topic, we got the feedback of a national audience of college service providers.  In addition to suggestions in the  literature, these service providers generated a listing of formal and informal supports available on their varied campuses (see table 3).  Some options merely entailed being aware of varied learning opportunities available to all students while other options were specifically designed to meet the needs of students with learning disabilities.  Upon returning to our own          campus, we compiled these alternatives and presented this list to foreign language faculty.  We discussed the options, and asked for their feedback.  In the course of this discussion, we identified accommodations and supports that we agreed would be interesting to implement on our campus, identified others that were already in place but had not routinely been accessed, and eliminated some items on the list as not feasible on our campus.  As a result, our options for accommodation and learning supports in the foreign language arena have continued to expand in creative directions.


Concurrently, the classics department on our campus expressed an interest in developing a special section of Latin 101 specifically catered to the needs of students with LD.  This department on our campus has traditionally provided intensive and supportive instruction for students with LD.  After joint planning, this project was funded by the classics department (through the College of Arts and Sciences) and the LD Center (through Academic Affairs).  Through this initial seed money and pilot course, the classics department has continued this special course offering as an additional learning alternative for students with LD in meeting the foreign language requirement.  As we            continued to identify a broad range of accommodations and learning opportunities in foreign language that did not compromise the essential requirements of the courses, our third task within the framework was to examine individual student abilities and accommodation needs in a consistent way.

Individual Abilities in Foreign Language Learning
Results from research to date on foreign language learning and students with learning disabilities were used as the cornerstone of the process developed to weigh decisions related to foreign language accommodations, modifications, and course substitutions for students with learning disabilities.  Although professional judgment will always be a vital part of decision-making, we believed it was crucial to use research to guide clinical judgment and accommodation decision-making in the process and                       methods developed.  A case review form (see Table 4) was developed and used to gather information related to factors important for foreign language learning. Items 1-3 pertain to specific information  concerning documentation of the individual’s LD.  Though evaluator recommendations are considered, they are weighed along with other relevant factors in determining foreign language accommodations.  The sections on developmental history, early learning history, and previous history of foreign language learning (numbers 4, 5, and 6) were included based on the results that Ganschow and Sparks (1991) found from studies using their screening instrument designed to predict a student’s risk for failure or likely success in foreign language classes.  As the students who come to us to address foreign language issues already have comprehensive documentation of  learning disabilities (meeting the criteria established by the Georgia Board of Regents), Sections 7 and 8 were developed in order to ascertain how well the student’s profile matched  the deficit areas of cognitive processing and achievement shown to indicate difficulties in learning a foreign language. The words in italics in both sections delineate areas related to foreign language difficulties from research findings available to date; also noteworthy are how representative these areas are of the deficit areas experienced by many students with learning disabilities.

To begin the accommodation decision-making process, we use the case review form to complete an individual interview with the student, noting areas indicative of foreign language difficulties, including such items as difficulty learning to read and spell, parents and siblings with learning difficulties, and an early history of speech therapy. Previous history of foreign language learning is discussed, including the high school experience, the ease of learning a foreign language, and the college experience.  Informal experience related to foreign language is also discussed, as we found that some students have lived abroad or have grown up with a second language consistently spoken in the home, yet still have inordinate difficulty with learning a foreign language.  In discussing the college foreign language learning experience, we pay particular attention to (1) whether or not a language has been attempted in college, (2) whether or not accommodations were available and/or used, and (3) the reported study strategies used by the student used in attempting to learn a foreign language.  Next, we            review the student’s LD documentation and note the deficit areas of cognitive processing and significant weaknesses in achievement related to difficulties in foreign language learning.  Input from foreign language instructors and recommendations made regarding foreign language learning from the documentation are also noted (item #9).   The information is gathered and synthesized by one of the authors.  Both authors then review the information and generate recommendations separately.  Recommendations are discussed to decide whether appropriate foreign language learning accommodations are available or whether a course substitution appears necessary. 

The case review form is not intended to provide an objective formula for determining accommodations.  In weighing foreign language accommodation requests, the authors have frequent debates about what level of support is appropriate.                     Discussion typically revolves around such questions as: How does the student’s pattern of strengths and weaknesses compare to research on foreign language learning?  Can the student’s learning difficulties in foreign language be addressed through selective course advisement or available accommodations?  Do we see reasonable evidence of effort exerted and strategies attempted (at the high school or college level)?  Considering all available options, what cost to the student exists (i.e., time, effort, stress) and what is the likelihood of success?  Though not resulting in a formula for assessing these difficult questions, the form does assure that we consistently examine and weigh all areas found to influence foreign language learning in the research literature.  As noted in a recent discussion of foreign language accommodation in Disability Compliance in Higher Education   “every disability request is going to be different and should be handled on a case-by-case basis.  But the process that you go through in order to have the request handled, evaluated, and determined must be standard” (“Documentation for course waivers,” 1998, p.1 & 4).  The case review form provides the mechanism for this consistency.

Conclusions
A process has been proposed for examining student access to an academic discipline in a systematic way.  The literature-based framework (see table 1) suggests specific actions on the part of college service providers to think beyond  traditional accommodations for students with LD and assess whether additional means of providing  access are feasible in a particular area of study.  The framework highlights the important role that faculty play in  determining whether broadened access to an area of study is feasible. From dialoguing with these individuals with content area expertise, service providers are better able to clarify course expectations, identify creative learning and                testing options, and generate new learning alternatives through collaborative input.  By working with those faculty who have the “time, expertise, and facilities,” (Ganschow & Sparks, 1989) disability service providers may be able to generate additional accommodations and learning options, creating broader     access for students with learning disabilities to specific disciplinary demands and ways of thinking.

As with all accommodation decision-making, the framework emphasizes the importance of using comprehensive disability documentation to consider and examine individual student accommodation needs.  However, the framework also reminds service             providers to utilize existing research in the area of LD to guide clinical judgement in keeping with AHEAD’s code of ethics.  In complex and sensitive accommodation areas, such as potential course substitutions, it is recommended that service providers identify a consistent means of weighing relevant factors for each case.


In describing our application of this framework to foreign language learning on our campus, we have provided a possible tool for disability service providers for discussing essential requirements specifically with foreign language faculty on their own campuses (table 2).  Depending on size of campus, foreign language resources, and the size of the disability support office, service providers may wish to adapt this questionnaire to an interview protocol or other means most fitting.  The range of accommodations generated in table 3 is also recommended for use by service providers to spark discussion with individual campus foreign language faculty and to encourage consideration of a wider range of accommodation and learning options for students with LD.  And finally, the accommodation review form (table 4) provides service providers with a literature-based tool for identifying, gathering, and organizing pertinent areas of information when weighing foreign language accommodation requests.  Because of             varying campus missions, interests of individual foreign language faculty, administrative support, and so forth, actual accommodation decisions reached using this tool will appropriately vary by campus.   For example, a campus with fewer programmatic and instructional options may need to recommend course substitutions more frequently than a campus that offers a variety of instructional options that enable more students to          circumvent areas of disability through course selection and accommodation.   Regardless of campus philosophy and resources, the review form provides a structure to support disability service providers in considering foreign language accommodation decisions appropriate to individual campuses in a consistent way.


In its generic form, the framework is built on principles of access that would likely be applicable across academic disciplines.  It is anticipated that other fields of study would benefit from similar scrutiny and collaborative activity.  In particular, the area of mathematics, which often present barriers to students with LD, may benefit from the systematic and collaborative approach suggested in the general framework.              Regardless of content area selected, service providers are encouraged to utilize the framework to seek creative ways to broaden access to specific areas of study for college students with learning disabilities. 
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Abstract
The present study examined the relationship between processing speed and the accommodation of extended test time for university students with learning disabilities (LD). At present most accommodation decisions are based on the student’s LD documentation, though there has been little research which supports the relationship between specific tests and accommodations. In order to evaluate the predictive capability of three processing speed tests frequently included in the psychoeducational reports of students with LD, a logistic regression analysis was used to predict the probability of benefit from the accommodation of extended test time. In keeping with previous research, the Nelson Denny Reading Test (NDRT) was used as a measure of test performance for the controlled time and extended time test conditions. Participants were 30 university students with LD and 30 university students without learning disabilities (NLD) from a large research university in the East. Results showed that students with LD perform significantly lower on processing speed tests than NLD students, and when compared to NLD students, derived greater benefit from the extended time test condition on the NDRT. The Visual Matching and Cross Out processing speed tests from the Woodcock-Johnson Tests of Cognitive Ability-Revised were significantly correlated with the benefit of the extended time condition, and the Digit Symbol subtest from the Wechsler Adult Intelligence Scale-Revised was not. Of those students in the LD sample who benefited, 90% were correctly classified as likely to benefit.


Students with learning disabilities (LD) are the fastest growing group of individuals with disabilities  receiving services in postsecondary settings (Gajar, Murphy, & Hunt, 1982; Henderson, 1995). This growth, in addition to the impact of disabilities legislation (e.g., American with Disabilities Act [ADA], 1990), has placed greater demands on disability support services in higher education (Brinckerhoff, Shaw, & McGuire, 1993; Vogel & Adelman, 1993).


The most frequently requested and provided services that students with LD receive through disability support offices are test accommodations (Bursuck, Rose, Cowen, & Yahaya, 1989; Nelson & Lignugaris-Kraft, 1989; Yost, Shaw, Cullen, & Bigaj, 1994). The right to test accommodations stems primarily from regulations accompanying statutory law (e.g., ADA, 1990; Section 504 of the Rehabilitation Act of 1973). Examples of test modifications may include (a) having a proctor read the test to the student; (b) having a  proctor act as writer for the student; or (c) taking the test in an alternate format (e.g., open-ended questions versus multiple choice questions). However, the most commonly requested test accommodation allows a  student more time to take a classroom exam (Bursuck et al., 1989; Nelson & Lignugaris-Kraft, 1989; Yost et al., 1994). 


“More time” is typically defined as one and a half to two times longer than a non-LD (NLD) peer is permitted to take the test (Brinckerhoff, 1991). While each student with a LD does not need the same accommodation(s), most are permitted to request      extended test time. If time can be deemed a critical component in the competency of a skill or ability, the faculty or institution is not required to make the  accommodation. 


In a recent survey, 100% (n = 91) of the postsecondary service providers for students with LD indicated they determine a student’s accommodations based largely on tests from the psychoeducational documentation used for the diagnosis of the LD (Ofiesh & McAfee, in press). The analysis of test scores from documentation is a common practice and may be helpful in individual cases for predicting college success (Vogel, 1986). However, Adelman (see McGuire et al., 1991) stated there is no standard formula or equation to guide the process of using documentation to grant test accommodations, and research is needed not only to document when a request is valid, but also when it is not. One way to validate an accommodation request is to base the decision, in part, on research which  supports the relationship between specific tests and  specific accommodations. For example, information on the relationship between specific tests that measure  processing speed and the accommodation of extended test time, could help service providers to formulate their clinical judgment on the appropriateness of extended test time for an individual.


Most psychoeducational evaluations and documentation include tests of processing speed as part of the intelligence or ability testing. Processing speed tests were developed to measure how a student performs with respect to correct responses and time constraints (Anastasi, 1988; Runyun, 1991). College students must perform in a similar manner on classroom tests. Based on the idea that processing speed tests and classroom tests require correct responses in a certain timeframe, this study examined the relationship between three processing speed tests and the likelihood of benefit from the accommodation of extended test time. 

Theoretical Rationale for Examining the Relationship Between Processing Speed and Test Time

The accommodation of extended test time was built on a growing body of literature which supports the contention that some individuals with LD characteristically take longer than do NLD individuals to complete a variety of timed tasks (e.g. reading passages, math calculations) (Bell & Perfetti, 1994; Geary & Brown, 1990; Hayes, Hynd & Wisenbaker, 1986; Wolff, Michel, Ovrut, & Drake, 1990), and more specifically, times tests (Alster, 1997; Jarvis, 1996; Runyun, 1991; Weaver, 1993).  Extended test time most often does not significantly benefit NLD students (Alster, 1997; Runyun, 1991; Weaver, 1993).  Scores on timed academically-based tests (standardized or classroom) and scores on processing speed tests have one major similarity: both scores depend on the number of            correct responses completed in a designated time frame. If processing speed test scores could determine the probability of those students who might benefit from the accommodation of extended test time, service  providers may be able to improve their professional decisions regarding which students are most likely to benefit from extended test time on classroom tests.

Definitions of Speed and Processing Speed

Speed. The construct of speed as a cognitive ability has been measured by researchers for years (Eysenck, 1986; Lorsbach & Gray, 1986; Reed & Jenson, 1993; Tomar & Cunningham, 1993; Vernon, 1983). One problem evaluating processing speed is that a variety of speeded tasks may be used depending on the nature of the study, and the type of speeded task appears to influence the results. In this regard one consistent finding is that both individuals with and without LD exhibit a range of responses on a variety of speeded tasks, and the intercorrelations between different speeded tasks are often very different for both groups. Research on the relationship between speed and IQ is less consistent.


The relationship between speed and intelligence is not simple (Neisser et al., 1996). Neisser et al. (1996) explained that high- and low-IQ individuals differ in other ways that affect speeded performance, and that researchers still have not answered the question which underlies the direction of relationship: Do high levels of “neural efficiency” promote the development of intelligence, or do more intelligent people simply find faster ways to carry out perceptual tasks? Or are both of the above stated conditions true?


Because students with LD have normal to above normal intelligence with some measured variation in cognitive or intelligence test performance, the application of these findings to them is even more complex. Even when intelligence is comparable between both students with and without LD, most students with LD characteristically perform lower and more variably than NLD students on many speeded tasks (Cordoni, O’Donnell, Ramaniah, Kurtz, & Rosenshine, 1981; Faas & D’Alonzo, 1990; Hayes et al., 1986; Spring & Capps, 1974; Spring, 1976). Researchers have suggested these findings may demonstrate that deficits in higher order cognitive processing found in children with LD persist into adulthood, and that the failure to automatize very basic subskills may relate to central nervous system dysfunction among individuals with LD.


Processing speed. Sattler (1992) has defined processing speed as the hypothesized ability underlying item content (perceptual processing) and mental process (speed) (p. 1044). Anastasi (1988) has explained that a pure speed test is one in which individual differences depend entirely on speed of performance and usually contains items of relatively low difficulty, while pure power  tests are made up of increasingly difficult items so that virtually no one individual can get a perfect score, but scores reflect the number correct. Most tests are simply a combination of both speed and power to a varying degree. The scores from processing speed tests reflect more speed than power because the items often do not increase with difficulty, are relatively low in difficulty to most individuals, and are based on the number correct (Anastasi, p. 127). Anastasi (1988) has stated the objective of cognitive tests which measure certain constructs [processing speed] is to identify ‘specific information processing components’ (pp. 159-161).


Both the Woodcock-Johnson Tests of Cognitive Ability-Revised (WJ-R) (Woodcock & Mather, 1989) and the Wechsler Adult Intelligence Scale-Revised (WAIS-R) (Wechsler, 1981) were developed within cognitive paradigms which include the measurement of the construct processing speed. The processing speed tests of the WJ-R (i.e., Visual Matching and Cross-Out) and the WAIS-R (i.e., Digit Symbol) measure how a student performs with respect to correct responses and time constraints (Anastasi, 1988; Runyun, 1991). The Visual Matching and Cross-Out tests were devised initially to assess the processing speed factor in the theory of fluid and crystallized intelligence (Cattell, 1963; Compton, 1996; Horn, 1985). The Digit Symbol test of the WAIS-R was devised to assess psychomotor speed in the measurement of g (Wechsler, 1975; Swiercinsky, 1988). Using different theoretical bases, researchers have employed these tests as standardized measures of processing speed in order to evaluate the relationship between processing speed and other variables (Kail, 1992; Kail & Hall, 1994).

Studies involving Processing Speed Tests and College Students with Learning Disabilities 


No study was located which compared the scores of college students with and without LD using the WJ-R tests. Several studies have found that children and adolescents with LD score significantly lower than subjects without LD on the processing speed test called Coding (Coding is the child normed version of the adult Digit Symbol test on the Wechsler scale) (Ackerman, Dykman, & Peters, 1977; Huelsman, 1970; Johnson & Wollersheim, 1997; Rugel, 1974; Vance, Wallbrown, & Blaha, 1978). Furthermore,   researchers have found that this lower performance  persists into adulthood (Cordoni et al., 1981; Slate, Frost, & Cross, 1991). In one study, the WAIS-R  profiles of 57 college students with LD aged 17 to 25 were compared to a control group of 17 students without LD (Cordoni et al., 1981). The mean score for the NLD group on the Digit Symbol test was 12.1, while for the LD group it was 10.0. The mean score on the Digit Symbol test from the Cordoni et al. study approximated findings by Slate et al. (1991) who examined the WAIS-R stability for college students with learning disabilities and found the WAIS-R Digit Symbol scores to be highly stable over time.

Studies Investigating Extended Test Time for Students with Learning Disabilities

Four studies have been conducted to investigate the effectiveness of extended test time for college students with LD. Two used the Nelson Denny Reading Test (NDRT) (Brown, Bennett, & Hanna, 1981; Brown et al. 1993) under timed and extended time conditions (Runyun, 1991; Weaver, 1993); one used actual classroom tests under timed and extended time conditions (Jarvis, 1996), and one used the Asset Elementary Algebra Test (American College Testing Program [ACT], 1989) (Alster, 1997). The results of all four studies indicated that under time constraints, students with LD scored significantly lower than their normally achieving peers. When provided with extra time, significant score differences were not found between students with LD who received extended time, and their normally achieving peers who received no extra time.


In keeping with the studies on the effectiveness of extended test time by Runyun (1991) and Weaver (1993), the present study used the NDRT (Brown, Friscoe, & Hanna, 1993) to measure test performance under controlled time and extended time conditions. The processing speed tests used in this study were selected because they are a part of the two most widely administered tests to college students with LD (Ofiesh & McAfee, in press). 


Students without learning disabilities were included in the study, in part, to compare the findings to previous research on extended test time. To examine the relationship between processing speed and  extended test time, the following questions were developed:


1. Are the processing speed test scores significantly different among students with and without LD?


2. Are the gain scores between controlled time and extended time test conditions on the NDRT significantly greater for students with LD when compared to NLD students?


3. Using a logistic regression equation, can processing speed test scores predict the probability that an individual will benefit from extended time conditions?

Method
Design

A quasi-experimental design was used in the study, and a logistic regression analysis was employed to model the probability that a student’s reading test score would increase under the extended test time condition. The model was based on the use of the WJ-R Visual Matching and Cross Out tests, and the WAIS-R Digit Symbol test as predictors of the probability of benefit (e.g., score increase) under extended test time.

 Participants

A total of 60 undergraduate students (30 with LD and 30 without LD) were recruited for the study. There were 15 males and 15 females in both the LD and NLD groups. The average age was 22 for the LD group and 20 for the NLD group. Among the LD group, there were 3 freshmen, 9 sophomores, 9 juniors, and 9 seniors. Among the NLD group there were 17 sophomores, 6 juniors, and 7 seniors. Based on scores from the Kaufman Brief Intelligence Test (K-BIT) , (Kaufman & Kaufman, 1990), the mean IQ of the LD group was 101, SD = 8, and the mean IQ for the NLD group was 110, SD = 8. The mean reading rate score based on the NDRT was 195, SD = 21 for the LD group and 211, SD = 23 for the NLD group.  English was the primary language for all of the participants. The sample included 3 Asian-Americans and 2 Hispanic-Americans. All others were Caucasian.


Each of the participants with LD met the following criteria: (a) 18-30 years of age;    (b) full-time undergraduate; and (c) a diagnostic evaluation, which met the Office for Disability Services guidelines, including a statement in the diagnostic report indicating the diagnosis of a LD. All of the NLD participants met the same criteria with the exception of the LD diagnosis.

Instrumentation


Kaufman Brief Intelligence Test (K-BIT). To acquire descriptive data on the intelligence levels of the participants, the K-BIT was administered. This test is a brief, individually administered screener of verbal and nonverbal intelligence. The test consists of a Vocabulary section which measures crystallized thinking, the knowledge of words, and their meanings. The Matrices section measures fluid thinking, the ability to solve new problems through perceiving relationships and completing analogies. An IQ composite was scored. The administration time was 15-30 minutes. The K-BIT scores were used to report subject characteristics and evaluate the relationship of specific variables within LD and NLD groups using correlational statistics.


Nelson-Denny Reading Test (NDRT). To  measure a change in test performance under controlled time and extended time conditions, the NDRT was  administered. The NDRT has two statistically equated forms, G and H. The test contains a vocabulary           section and a silent reading comprehension section. The first minute of the reading comprehension section is used for obtaining a reading rate. The Reading Comprehension section, the Vocabulary section, and the Reading Rate section were used. The Vocabulary         section contains a total of 80 questions with multiple choice answers. The section is designed to be completed in 15 minutes. The Reading Comprehension section contains eight  reading passages and a total of 38 questions. This section is designed to be completed in 20 minutes. 


In the NDRT manual it is stated that one of the uses for the alternate form is to evaluate an extended test time administration. All of the extended test time data in the manual and in this study were based on the use of an alternate form, and a time increase on the Vocabulary test from 15 to 24 minutes and on the Comprehension test from 20 to 32 minutes. These time extensions equated to 60% additional time under the extended time administration. The Reading Rate scores were reported as subject characteristics. Only the total NDRT scores (i.e., the combination of the Vocabulary and Comprehension Tests) were used in this study. Furthermore, these total scores were used as a gain score by subtracting the controlled time test score from the extended time test score. The gain score was used to (a) calculate score differences between the LD and NLD groups under extended time test  conditions, and (b) calculate score differences within the LD and NLD groups on the NDRT, based on those participants who showed score increases and            decreases. For use in the logistic regression analysis this score was recoded into a binary variable called the benefit/no benefit variable, where “1” represented an increase of 1 or more points (i.e., benefit) and “0” represented a decrease of 1 or more points, or no change in score (i.e., no benefit).

Processing speed tests. To measure processing speed, the Digit Symbol test of the WAIS-R and the Cross Out and Visual Matching tests of the WJ-R were selected. These scales were selected for the following reasons: (a) the tests were developed based on cognitive paradigms which include the construct of processing speed as a factor (Salvia & Ysseldyke, 1995; Sattler, 1992; Sweircinsky, 1988); (b) in two studies, the WAIS-R and WJ-R were found to be the most frequently used tests to measure intelligence and ability in university students with learning disabilities (Carlton & Walkenshaw, 1991; Ofiesh & McAfee, in press; and (c) previous researchers have used these three tests as measures of processing speed (Kail, 1992; Kail & Hall, 1994). The data from these tests were used to determine significant differences in processing speed between the LD and NLD groups. Additionally, the processing speed test data were the predictor variables used in the regression analyses. These tests are described below.


In the WAIS-R Digit-Symbol test, 93 numbers in a boxed, grid-like array are presented along with a “key” of nine numbers (1-9), each with an associated “symbol,”  a simple geometric design. The examinee must simply code each number, in the empty square beneath it, with its proper symbol, according to the key. The test requires passive associative learning of lexically based symbols, visual speed, attention, and intense, but brief (90 seconds), effort. The task is essentially one of new and unfamiliar learning under some pressure of time (Sattler, 1992).


The WJ-R Visual Matching test measures the ability to locate and circle the two identical numbers in a row of six numbers. In the Visual Matching task, each of 60 rows includes six digits, two of which are identical (e.g., 8 9 5 2 7 9). The task proceeds in difficulty from single-digit numbers to triple-digit numbers and has a 3-minute time limit (Woodcock & Mather, 1992). The performance measure is the number of rows completed correctly in 3 minutes.


In the Cross-Out test of the WJ-R, each of 30 rows consists of a geometric figure at the left end of a row and 19 similar figures to the right. One row, for example, consists of a triangle enclosing a single dot; the 19 figures are triangles with various objects inside (e.g., three dots, a plus and a square). The examinee places a line through the 5 figures of the 19 that are the same as the one at the left. Performance is measured by the number of rows completed in 3 minutes.

Procedure

The purpose of this study was to evaluate the use of processing speed tests from the WAIS-R and WJ-R to predict the probability that students would benefit under the accommodation of extended test time. To begin the study, students received a letter requesting their participation in research which examined learning abilities among university students. The letter did not disclose the exact nature of the study.


The participants with LD were a self-selected sample of students who had disclosed their disability and who, at the time of the study, were receiving services from the university’s Office for Disability Services (ODS). No diagnostic testing was conducted through the ODS, and the content of students’ documentation varied. All students’ documentation met the LD eligibility guidelines at the university. These     guidelines included, but were not limited to: (a) a diagnostic evaluation with intelligence and academic testing; (b) a diagnosis of specific learning disability made by a licensed psychologist or other appropriate diagnostician; and (c) evidence that the disability had significantly impacted the individual’s academic achievement. During the recruitment period there were approximately 252 students with LD enrolled at the university. A total of 45 students with LD responded to the mailing.


The NLD participants were recruited from several undergraduate courses at the university. Approximately 250 informed consent forms were distributed to individuals who expressed interest in participating. A total of 49 NLD students volunteered to participate. Participants were selected by gender and LD/NLD status in the order the responses were received. Each person selected to be in the study was paid $25. All of the participants with and without LD who were selected for the study were administered the three processing speed tests from the WAIS-R and WJ-R, and the K-BIT during a 40 minute session. The NDRT was administered to all participants during one of five test sessions.


The five test sessions were conducted in a standardized manner. All participants were administered two alternate forms of the same reading exam: the NDRT (Form G and Form H). Form H was administered according to the standardization procedure of non-extended time described in the manual. This was the “controlled time” condition. After each participant completed the exam under the controlled time condition, participants were administered Form G with the directions, “This test is similar to the first only the questions are different and the timing is different. Please begin the Vocabulary section. You will have 24 minutes to complete this section.” When the 24 minutes had passed, they were told to “Please begin the Comprehension section. You will have 32 minutes to complete this section.”  This was the “extended time” condition.

Data Analysis
All data were analyzed using the computer software package MYSTAT 2.1.1 (Hale, 1992) and SPSS Advanced Statistics for Windows 6.1 (Norusis, 1993). The data were analyzed using t-tests to determine significant differences between LD and NLD groups on processing speed and gain scores. The scores used from the WJ-R tests were the observed raw scores. The scores used for the Digit Symbol test from the WAIS-R were the converted standard scores. The WAIS-R scores were converted so that they could be directly compared to previous research which had also used the converted standard scores. Since no previous research was located on the WJ-R processing speed tests and the WJ-R raw scores are not directly converted to standard scores (see Woodcock & Mather, 1990), the raw scores were used. Pearson and point biserial correlation coefficients were used to evaluate the independent contribution of IQ to the benefit from extended test time.


Logistic regression analysis (Agresti, 1996), a non-linear, non-parametric statistical procedure was used to predict the probability that a student would benefit from extended test time based on processing speed. In the SPSS program the parameters for this analysis that make the observed results most “likely” were automatically established where the probability of the observed results were decreased less than .01 (Norusis, 1996). There are various ways to assess whether or not the model fits the data. This study used a classification table to compare predictions to the observed outcomes.

Results


The primary question addressed by this study was whether a predictive relationship could be established between processing speed and the probability of benefit on a reading test under extended test time conditions. The results of three specific questions are reported below.

Question One: Are the Processing Speed Test Scores Significantly Different Between Students with and without LD?

The results of a t-test for independent means indicated there was a significant difference between LD and NLD students for all three processing speed tests. The means of the groups for each test are listed in Table 1. When compared to the NLD group, the LD group performed significantly lower on each processing speed test: Digit Symbol (t = 3.269, df = 58, p < .005, two-tailed), Visual Matching (t = 4.980, df = 58, p < .001), and Cross Out (t = 3.201, df = 58, p <.005, two-tailed).

Question Two: Are the Gain Scores between Controlled Time and Extended Time Test Conditions on the NDRT Significantly Greater for Students with LD When Compared to NLD Students?

A reading gain score was calculated for each subject by subtracting the controlled time total reading score from the extended time total reading score. The mean scores for both groups under controlled time and extended time, and the mean gain scores are presented in Table 2. There was a significant difference between the gain scores for the LD and NLD groups  (t = -2.965, df = 58, p = < .005). As a group, the students with LD increased, while the NLD students showed almost no increase.


To compare the gain scores of LD students who had score increases under extended test time, with the gain scores from NLD subjects who had score  increases under extended test time, a supplemental analysis was conducted. The LD and NLD groups were subdivided by the benefit/no benefit variable. Scores used in this analysis are listed in Table 3. The gain scores of the students with LD who benefited under extended test time (M=14.95) were approximately double the gain scores of the NLD students who benefited under extended test time (M=7.69). Within each group the gain score difference between those who benefited and those who did not was significant (LD: t = -4.497, df = 28, p = < 0.00; NLD: t = -6.227, df = 28, p = < 0.00). 


To investigate the independent contribution of intelligence to the extended test time outcome, the intelligence scores between those who benefited and those who did not benefit, within each group of  students (LD and NLD), were separately compared using a t-test. Within each group, there were no significant differences in the intelligence scores of those who benefited and those who did not benefit. The intelligence scores of those who benefited from extended test time in both groups were approximately 2 points higher than those who did not benefit (Table 3).

Question Three: Using A Logistic Regression Equation, Can the Probability of Benefit from Extended Test Time Be Predicted from Processing Speed Test Scores?

The third hypothesis was tested using logistic regression analysis, a procedure which models the probability that a person belongs to group A or group B. To begin the analysis, the Pearson and point biserial correlation coefficients between the three processing speed tests, the benefit/no benefit variable, the gain score, and the K-BIT total composite score were analyzed for significance. These correlations are listed in Table 4. The Visual Matching and Cross Out tests were significantly negatively correlated with the benefit/no benefit variable, indicating as the processing speed scores decreased, the association with benefit from extended test time increased. These two tests were            included in the model. While Digit Symbol was significantly correlated with gain score, it was eliminated due to its nonsignificant correlation with the benefit/no benefit variable. 


The K-BIT and gain scores were included in the correlation matrix to further evaluate the relationship between intelligence and performance under extended test time for the entire group. While intelligence was significantly correlated with two measures of processing speed (Visual Matching and Digit Symbol), it was not significantly correlated with the gain score or the benefit/no benefit variable.


The statistical analysis indicated that both the Visual Matching and Cross Out tests could significantly predict the probability that a student would benefit, as opposed to not benefit, under the extended time  condition, when modeled independently of each other (p = < .005). The use of both predictors in the model did not increase the predicted odds of improvement. The log odds, standard error, and predicted odds of improvement are listed in Table 5. These scores suggest for every one unit of decrease on the Visual Matching and Cross Out tests, the predicted odds of benefiting from extended time, as opposed to not benefiting, are .89/.13 based on the Visual matching score and .74/.26 based on the Cross Out score. Practically speaking, as Visual Matching increases by one unit, a student is .8936 times as likely to improve as not to improve; or taking the inverse of .8936, as Visual Matching lowers by one unit, a student is 1.12 times as likely to improve as not to improve. As the Cross Out score lowers by one unit, a student is 1.33 times as likely to improve as not to improve.


For both groups a classification table was used to compare the predicted probability of a subject benefiting or not benefiting with the actual outcomes of the study. The results were exactly the same for both the Visual Matching and Cross Out tests. Predictors for the probability of benefit or no benefit were correct for over 60% of the group; however the model correctly predicted 90% of the students with LD who benefited from extended test time. The percents in Table 6 show whether the estimated probability is greater or less than one-half, for each predicted group. The table does not indicate whether the 10 people who had false negative results had predicted probabilities near 50%, or lower probabilities. 


A case analysis indicated that 19 of the 21 students with LD (90%) who benefited from extended time were correctly classified based on their Visual Matching and Processing Speed scores. Of the 9 students with LD who did not benefit 2 were correctly classified as not likely to benefit. Of the 13 students without LD who benefited from extended time, 5 were correctly classified as likely to benefit. Of the 17 NLD students who did not benefit, 12 were correctly classified as not likely to benefit.

Discussion

Differences in Processing Speed

The students with LD in this sample performed significantly lower than NLD students on all three processing speed tests. While the different processing speed tests produced different levels of significance between the LD and NLD groups, the 2-point         discrepancy between the LD and NLD groups on the Digit Symbol tests was consistent with previous literature (Cordoni et al., 1981). This suggests Digit Symbol’s use as a processing speed test appears to reliably measure processing speed differences in LD and NLD populations.


The largest significant difference between the groups was seen on the WJ-R Visual Matching test, followed by the WJ-R Cross Out test and lastly, the WAIS-R Digit Symbol test. Because the correlation between Digit Symbol and Visual Matching was the highest of all three processing speed tests, the difference in significance between the groups suggests these tasks place different demands on the “information  processing components” of students with and without LD.


There are three main characteristics which set Visual Matching apart from Cross Out and Digit Symbol. The most obvious is that Visual Matching is the only one of the three tests based on purely numerical stimuli. The stimuli in Cross Out are abstract               symbols, and the stimuli in Digit Symbol are abstract symbols and numbers, but Digit Symbol emphasizes copying. Secondly, the Visual Matching test demands a great deal of attention to the sequencing of numbers. Neither Cross Out nor Digit Symbol require the level of sequencing which Visual Matching does. Hessler (1993) stated that while both Visual Matching and Cross Out require concentration, the Visual Matching test  requires sustained concentration. 


Thirdly, contrary to Cross Out and Digit Symbol, the Visual Matching Test increases in difficulty; the task proceeds from single-digit numbers to triple digit numbers. This increase in difficulty means that of the three processing speed tests, Visual Matching incorporates the most power as compared to speed (Sattler, 1992). It may be these aspects of the Visual Matching test which made the task much more            challenging to students with LD than to NLD students, especially more so than the Digit Symbol test. It is possible the Visual Matching test addresses the higher order cognitive deficits of adults with LD which Hayes et al. (1986) noted in the performance of these adults on a speeded classification task. The performance differences on the Visual Matching test as compared to Cross Out and Digit Symbol support previous research which has found that despite intercorrelations among speeded tasks, the nature of these tasks can produce different results among both the LD and NLD populations (Cordoni et al., 1981; Faas & D’Alonzo, 1990; Hayes et al., 1986).

Group Differences in Reading Gain Score on NDRT Under Controlled and Extended Time

Students with LD increased an average of nine points on the extended test time administration of the NDRT, while the average increase of NLD students was only a fraction of one point. This finding does not apply to each student with and without LD. In actuality, 13 of 30 NLD students benefited from the extended time condition, and 9 of 30 students with LD did not benefit.  As in previous research, students with LD in this study benefited to a greater extent than their NLD peers (i.e., 9 points vs. 10 point) (Runyun, 1991; Weaver; 1993). This finding diverges from the Jarvis (1996) study which found no statistically significant benefit for students with LD under extended test time when all the gain scores from a series of authentic classroom tests were averaged together. In that study there were gains for some students with LD on individual tests. 


Similar to previous studies by Runyun (1991), Weaver (1993) and Jarvis (1996), not every one of the NLD students completed tests in the standard time frame, but their gains under extended time were not statistically significant. When the group means were evaluated, students with LD benefited to a significantly greater extent and more frequently, than NLD students. As Weaver noted, some NLD students perform similarly to students with LD (Weaver, 1993), but this finding does not warrant the accommodation of extended test time for NLD students. To warrant an accommodation under the ADA, an individual must provide documentation of a disability that significantly limits the ability to perform a major life activity [learning] (italics added) at an unequal level to NLD peers, as well as a pattern of substantial academic difficulties (ADA, 1990). 


The finding that close to 50% of  NLD students benefited from more time, although to a lesser degree than students with LD, is important for two reasons. First, it supports research that many of the information processing characteristics of college             students with LD are similar to the normal variance in cognitive functioning of NLD college students, yet these characteristics become disabilities in the population with LD due to their severity and frequency (Vogel, 1996). Thus the accommodation of extended test time allows some students with LD the opportunity to perform at par with their NLD peers; the normal variance in cognitive functioning will still exist for both groups even when the accommodation is granted to students with LD.

The finding that close to 50% of  NLD students benefited from more time, although to a lesser degree than students with LD, is important for two reasons. First, it supports research that many of the information processing characteristics of college             students with LD are similar to the normal variance in cognitive functioning of NLD college students, yet these characteristics become disabilities in the population with LD due to their severity and frequency (Vogel, 1996). Thus the accommodation of extended test time allows some students with LD the opportunity to perform at par with their NLD peers; the normal variance in cognitive functioning will still exist for both groups even when the accommodation is granted to students with LD.

 time, rather than “just enough” time, should be allotted to satisfy the needs of most students in the classroom. Yet this recommendation should be considered in light of the data which indicated that too much time may result in lower test performance and other unintended outcomes. Some students decreased by more than 10 points under the extended time condition, despite statistically equal alternate forms of the NDRT.             Furthermore, some of the students who ran out of time in the first condition and did not complete the test, still did not improve with the accommodation of extended test time and the completion of all items on the test. Conversely, students who completed the test within the controlled time condition improved under extended test time. These inconsistencies may be test artifacts, a  result of fatigue during the second test, and/or lack of motivation to perform on the NDRTs as one would perform where the consequences were more personal (e.g., earned grade or course credit). It is also possible that some participants in the group of students without LD may have undiagnosed learning disabilities.

Processing Speed as a Predictor

Once it was established that processing speeds were significantly different between students with and without LD, and that these groups perform significantly differently under extended test time, the extent to which a predictive relationship exists between processing speed and extended test time was examined. When the regression model was applied to both students with and without LD, both Visual Matching and Cross Out were found to predict the probability that a student would improve under extended test time with 70% accuracy. However, the accuracy with which a student was predicted as likely not to improve was slightly over 50%. A case analysis of this 70% revealed that 19 of the 21 students with LD were correctly identified.


This indicates the probability of predicting a successful accommodation for a student with a LD based on processing speed tests was reasonably good. Ninety percent of the students with LD who benefited from extended test time were correctly classified as likely to do so, based on their Visual Matching and Cross Out test scores. These findings suggest processing speed is correlated with performance under timed and extended time conditions for students with LD. Specifically, the lower an individual scores on processing speed tests, the more the probability increases that the person will benefit from extended test time. Furthermore, this finding suggests that for students without LD who benefit, the benefit is not as highly related to their processing speed scores as for students with LD. In general, this logistic analysis provides useful information regarding the relationship of certain processing speed tests and the accommodation of extended test time.

General Implications of Findings 

Theoretical implications. Many learning disabilities theorists support an information processing model as an approach to understanding LD (Cattell, 1963; Horn, 1985; Woodcock & Mather, 1989). Within this model constructs such as short- and long-term memory, auditory processing, visual processing, and processing speed provide information on how an individual learns. It has been suggested that students with LD process certain types of information differently than NLD students. In the context of an information processing model, the findings of this study demonstrate that students with LD do seem to process information differently than their NLD peers despite average to above average intelligence.


Because the cognitive constructs which underlie many processing speed tests are not the same and result in different performance levels between students with and without LD, Anastasi’s discussion regarding the use of tests to identify specific information processing components seems appropriate (Anastasi, 1988). The nature of a speeded task is an important determinant in how an individual performs under speed. There do seem to be specific ‘information processing components’ which distinguish the performance of students with and without LD, however, the interaction of these processes is not clearly understood.


One main theoretical implication that can be derived from this study is that students with LD are as much like NLD students as unlike. There seems to be a normal distribution of performance characteristics within the LD and NLD populations. In both groups scores under extended time decreased, did not change, and increased.


Applied implications. The findings on the performance difference of students with and without LD on processing speed tests has practical implications for college LD service providers. If normative data are accumulated on a specific university population, service providers can begin to better evaluate the processing speed test data provided in psychoeducational evaluations in the context of the setting demands of that specific university. Additionally, while NLD students are not entitled to the accommodation of extended time, educating faculty about adequate timing on course tests might provide all students with a better opportunity to demonstrate their knowledge.


While not all students with LD need or use the accommodation of extended test time, the results of this study imply that processing speed test scores from the Visual Matching and Cross Out tests, especially Visual Matching, may be good predictors of the probability of improvement under extended test time conditions. The significant relationship between processing speed and extended test time could be useful to service providers who use psychoeducational evaluations as part of their decision making process to determine reasonable accommodations for students with LD. To continue to use tests from LD documentation as a basis for service delivery without appropriate research is essentially an invalid technique. Messick (1988) stated


A variety of inferences may be made from scores produced by a given test, and

there are many ways of accumulating evidence to support any particular inference. Validity, however, is a unitary concept. Although evidence may be accumulated in many ways, validity always refers to the degree to which evidence supports the inferences that are made from the scores. (p. 34)

General Limitations

The findings are limited by the fact that the test order was the same for all students in both groups and by the self selection of the participants to join the study. If similar research is conducted, it is recommended that the test order of the timed and extended time exams be counterbalanced to reduce the threat to internal validity. This was not feasible in this study, and some scores may reflect the statistical concept of regression to the mean. Additionally, while the participants did not know they were participating in a study on extended test time, they self-selected to participate in this study. There may be characteristics of this self-selected population such as self-motivation, which affected their performance on all of the tests in this study. This limitation could be evaluated by comparing the results from the present study to archival test data on students with LD who did not participate in the study.


It should also be remembered that university students with LD are not representative of all students with LD. The heterogeneity of the population limits the generalization of these findings to students with LD in other types of postsecondary education (e.g., vocational/technical schools, community colleges, universities with higher/lower admissions criteria). Clearly the sample in this study is underrepresentative of non-white participants.


Lastly, the practical application of this study to postsecondary students is limited by the nature of the logistic regression equation. It is not suggested that LD specialists use a statistical procedure as a “gatekeeper” tool to determine who is allowed extended time. This study does, however, provide evidence that the processing speed tests typically included in psychoeducational evaluations are related to the need and benefit of extended test time.
Future Directions

The findings of this study have raised further research questions. It is not clear if processing speed as a predictor of the probability of benefit of extended test time would replicate using actual classroom tests. Unfortunately, the use of actual classroom tests in a study such as this increases the number of confounding variables such as study skills and familiarity with test material.


Additional research needs to be conducted using a different test than the NDRT and with a larger sample size. It has been stated that the NDRT is a tightly timed test (Cummins, 1981). A more liberally timed test with a greater ceiling may be able to distinguish the timing differences between LD and NLD students to a more accurate degree. Further research also needs to address different test formats in relation to processing speed. For example, this study does not answer how processing speed predicts the probability of benefit from extended test time for essay or short answer tests.

 
Applying this regression model to a larger sample of students with LD may establish more information on the relationship between processing speed and benefit from extended test time. Subsequently, a better understanding of certain types of students with LD who benefit from extended time may result in identification of other characteristics that could be used to enter additional variables into a new regression model. It is possible that other tests from the WJ-R Tests of Cognitive Ability may exhibit stronger correlation with performance under extended test time. For example, tests which measure analysis and synthesis in problem solving may account for some of the other ‘specific information processes’ involved in test taking performance.


A factor analytic study of the tasks in the processing speed tests could provide very useful information when compared to the essential tasks involved in reading. If the relationship between these factors and performance on a test like the NDRT could be better understood, this may provide useful information in the development of a speeded test more directly related to classroom tests. Also, it is important to recognize that processing speed can be impacted by other qualities such as motivation, field dependence/independence, depression, and attention (Hessler, 1993; McGrew, 1994). Weaver (1993) found significant differences between students with and without LD on anxiety and concentration scales. A regression model incorporating these characteristics which are often aspects of an LD and different from the typical performance of NLD students, may increase the probability of predicting which students will benefit from extended test time.


The results of future research would provide researchers and service providers with a better understanding of the test taking performance of students with LD. It cannot be overemphasized that the understanding of an individual’s performance under controlled and extended test time involves a full understanding of the area of cognitive processing and learning. This study was intended to contribute some information to both of these areas so that students with LD can be better informed about their strengths and weaknesses, and service providers can feel competent in determining appropriate accommodations. 
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Background

One of the biggest changes for students moving from high school to university is the increased demand for reading (Carson, Chase, Gibson, & Hargrove, 1992). In high school, classroom activities typically cover the same material addressed in the          textbook. In college, faculties assume that students have completed the required reading, and that the lecture should expand upon that basic information (Carson et al., 1992).

For students who have difficulty making use of print materials, including students with visual impairments and students with learning disabilities, the high volume of required reading (in some classes more than 80 pages per week) provides special challenges. In addition, the increasing use of computers on college campuses has served to increase the types of reading required of students, as the ability to make use of the World Wide Web, email, and other computer based reading activities are now an essential activity in many university classes.

Screen Readers

A “screen reader” provides one way of assisting individuals who have difficulty with print materials. A screen reader takes information displayed on a computer screen and makes it available through a speech synthesizer1 . 

When computers did little more than deal with text and text based-commands, this was a relatively uncomplicated process. The wide-spread use of the “graphical user interface” (e.g., Windows 95), while making life easier for those of us who like to point and click with a mouse, has substantially increased the  problems facing individuals who have a visual impairment. Screen reader technology is now forced to deal with the wide variety of graphic images that appear on the screen, and to do so in an efficient manner. The screen reader deciphers and (and with the use of a speech synthesizer) verbalizes the dialog boxes, buttons, menu bars, and option lists. Choices that are made by sighted users when clicking the mouse are executed with cursor keys or special keystrokes            (National Center to Improve Practice, 1995).

Fundamental activities. In spite of the challenge of working with the images and graphics that are a fundamental part of many program applications and computer activities, there are five fundamental activities that screen readers must perform: (a) identify and read text, (b) identify and announce the function of menu commands (sometimes provided in pull-down menus), (c) identify graphics, (d) assist the user in maneuvering the cursor on the screen, and (e) provide information efficiently (American Federation for the Blind, 1999). Given the rapidly expanding variety of materials         presented on computers (e.g., spread sheets, registration forms, chat rooms) these are significant challenges, and individuals who use screen readers are often in the unfortunate position of scrambling to find ways to  access new forms of computer-presented information.

Applications. Screen readers have proven  especially useful in dealing with text-based materials such as word processing and email. More challenging are applications containing a lot of graphic images, such as multi-media materials or where the relationship among pieces of information on a screen is important (e.g., the information presented in a spreadsheet). For these situations, the “interactive” performance provided by some screen-readers might be especially useful. With this option, the user is provided with two cursors, one can be used to “read” the screen, and one that is used to access the application.

Selection process. At present, there are a large number of screen readers available for purchase. JAWS for Windows2  is the screen reader used by the largest number of people, and at present works with the      largest number of computer applications (Earl & Levin, 1999). JAWS has been described as offering high quality access to Windows applications such as Microsoft Word, and Internet Explorer. The user makes use of Macro commands or scripts to maneuver on the computer screen and read text aloud. 

Window-Eyes3  also enjoys widespread support, and provides good access to WordPerfect as well as Internet Explorer. Some have suggested that because of the software development process used with Window-Eyes, it may (in time) offer the best access to the WWW (Posting by R. Borst to the DSSHE listserv, September 9, 1999).

There is no one “best” screen reader for all individuals in all situations. One screen reader may be more effective with a particular computer application than another, and an individual may in fact make use of more than one screen reader if that individual is  working with a variety of software applications (Earl & Levin, 1999). 

In the process of testing and reviewing screen readers, the individual should consider the following:

• the applications with which the screen reader will be used

• the adjustability of the system to match the individual preferences of the user

• the accessibility and accuracy of the manual

• the availability of a good tutorial in a usable format

In addition, it is a good idea to check with local associations for individuals with visual impairments to see what is used locally. Often the availability of local support can make an important difference in successful use.

Factors supporting successful use. As with any piece of assistive technology, training is critical to effective use. While it is difficult to estimate how long it may take to become proficient in the use of a screen reader, estimates of one to six months (under conditions of appropriate instruction and frequent use) are typical (J. Marks, personal communication, September 20, 1999). This is truly a “life-long learning” situation; as software applications change, the individual will need to learn new skills with the screen-reader. Even users with 10 years experience speak of their ongoing development of skills (Randy Borst, personal communication, September 20, 1999).


Training tips from users include becoming familiar both with Windows concepts (such as navigating dialog boxes) and with the screen reader (knowing how to browse the screen, click on items, read a whole screen aloud) before trying a particularly complicated piece of software (National Council on Disability, 1998). It may be helpful to check for information about the application at the screen reader manufacturer’s web site, and in some cases there may be listserves4 dedicated to troubleshooting around a particular screen reader, and how it can be used with a particular piece of software.

Even with these strategies, the learning process is often a slow and frustrating one. Comments such as “Be prepared to spend a lot of time and learning and have a lot of patience because it is easy to get lost and have to start over” are common (Earl & Levin, 1999). Disability support services staff can help by trying to think about the process from the perspective of the individual with a disability. As one user with a visual impairment commented, “One of the biggest  problems I have with sighted instructors of Windows screen readers and Windows applications is that many times when a student gets stuck [the instructors] just pick up the mouse and fish them out to the problem. I think a lot of them need to learn how to do it blindfolded and then be very comfortable in using keystrokes” (Earl & Levin, 1999).

Summary

As reading demands and computer use increase on college campuses, screen reader technology has an important role to play for individuals who have difficulty with reading print materials. It is important to note that successful individuals typically make use of a variety of strategies to deal with the many  reading demands of university life. An individual may use a screen reader for a text book available as an electronic text, an audiotape for listening to a work of fiction, and a human reader to assist in sorting through the daily load of print mail.

Those involved in the assessment process must carefully investigate the wide variety of factors associated with successful use. For those individuals with visual impairments, a substantial investment of time is necessary both to identify the screen-reader that will work best with the needed application software and to receive the appropriate training. As noted by Jim Marks (personal communication, September 20, 1999) “Screen readers are just not the kind of program where you can fire them up and know if a software application is going to work without knowing how to use the screen reader first”. For individuals with learning disabilities, there is a need for a careful investigation as to whether the use of synthesized speech actually holds an advantage over independent reading (Schumaker, Deshler, & Denton, 1984). Recent advances in screen-reader technology should be watched closely, however, as recent efforts to both improve screen readers and to increase the books and textbooks available in electronic form5  hold promise for a wide variety of  individuals. 
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 3  More information on Window-Eyes, including a downloadable demonstration, is available at http://www.gwmicro.com/we_text.htm
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