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Abstract

This article examines the perceptions of students with disabilities attending universities in Canada regarding the "fairness" of the institutional policies of the campuses that they attend. In general students rated the policies as adequate in meeting their own specific needs, however, in terms of satisfaction with the various institutional policies, students rated them as only poor to good Responses of students were examined to determine whether the degree of satisfaction was affected by the size of the institution in which the students were enrolled. Students attending small universities (i.e., universities in which the total student population was fewer than 10,000 students) rated their level of satisfaction with the policies in effect slightly higher than did students attending large universities (i.e., universities in which the total student population was greater than 10,000 students); however, the difference was not found to be significant. Many of the students were unaware of policies in effect. Recommendations are made to assist students to become aware of their rights and to promote understanding by institutional staff of the unique needs of students with disabilities.
The number of students with disabilities attending institutions of higher education has increased dramatically over the past decade in the United States (HEATH Resource Center, 1992; U.S. Department of Education, 1987) and in Canada (Fichten, 1988; Hill, 1992; Robertson, 1992; Wilchesky, 1986). Even though the number of students has increased in a manner that has been described as "meteoric" in nature (Wilchesky, 1986), there has generally been little attention given to this group by researchers in the field (Burback & Babbitt, 1988).

Most of the research to date has focused on the following areas: (a) attitudes of various groups, such as nondisabled students (Fichten & Bourdon, 1983), professors (Fonosch & Schwab, 1981; Leyser, 1989), and student services personnel (Kelly, 1984) toward students with disabilities; (b) availability of services to students (Marion & lovacchini, 1983; Sergent, Sedlacek, Carter, & Scales, 1987); (c) the role of service providers (Michael, Salend, Bennett, & Harris, 1988; Norlander, Shaw, & McGuire, 1990); (d) issues related to accessibility (Hill, 1992; Stilwell & Schulker, 1973; Stilwell, Stilwell, & Perritt, 1983); and (e) factors that might contribute to the educational success of students, such as faculty attitudes and willingness to accommodate students with disabilities (Aksamit, Morris, & Leuenberger, 1987; Nelson, Dodd, & Smith, 1990).

Interestingly, missing from the literature are data gained directly from students with disabilities themselves; rather, researchers have focused their line of inquiry toward those individuals whose life may impact on the students (e.g., administrators, service providers, faculty members). There have been a few notable exceptions, such as the early works by Newman (1976), and Penn and Dudley (1980) and the more recent investigations by Burbach and Babbitt (1988), Patterson, Sedlacek, and Scales (1988), Fichten and her colleagues (Fichten, Bourdon, Creti, & Martos, 1987; Fichten, Goodrick, Tagalakis, Amsel, & Libman, 1990), and Kroeger and Pazandak (1990). The major weaknesses of these studies, however, were the small sample sizes, ranging from 35 (Penn & Dudley, 1980) to 119 subjects (Kroeger, Pazandak, 1990), and the focus on students with physical or orthopedic disabilities most often attending a specific institution of higher education (Burbach & Babbitt, 1988).

The purpose of the present study was to examine the perceptions of students with varying disabilities at the postsecondary level. Specifically, the following areas were examined: (a) the level of satisfaction of students with regard to the nature of institutional policies that could impact on their success in pursuit of higher education; (b) the services available from the Office of Students with Disabilities (OSD) that are required in order to benefit from instruction; and (c) the willingness of faculty to accommodate students with unique learning problems in their classes. By means of a detailed questionnaire, this study, which involved 264 students attending universities across Canada, endeavored to provide the reader with a greater understanding of how students view the attempts by others (i.e., administrators, service providers, and faculty) to welcome them to the institution and to assimilate them into the academic milieu. This study is limited to the perceptions of students attending universities; no attempt is made to examine the perceptions of students at other types of institutions providing a program of higher education (e.g., community colleges, trade schools). This article focuses only on the perceptions of students with disabilities at Canadian universities regarding institutional policies.

Institutional Attitudes

Fichten (1988) in her discussion of factors that affect integration stated that attitudes "can be a vital ingredient in the success or failure of students with a disability and in the overall success of the mainstreaming effort in postsecondary education" (p. 171). Institutional attitudes are, according to Fichten, the most important, for without a favorable disposition students will perceive that they are "not welcome" on campus (p. 181).

For more than a decade institutional attitudes have been recognized as an important aspect in the success of students with disabilities attending postsecondary institutions. As early as 1980, Penn and Dudley stated: " ... institutionalized prejudice and other factors still exclude many handicapped students from the mainstream of campus life at many institutions" (p. 355). As institutions grapple with the increased numbers of students with disabilities, administrators have attempted to develop policies that are fair and equitable to all students. However, there have been few efforts to examine the policies that have been developed and to determine if they are nondiscriminatory and meet the needs of students with disabilities. In addition, there does not appear to be any study that has examined the attitudes of students with disabilities towards these policies that could have a serious impact on their ability to access educational programs. Similarly, no study has examined the differences between the degree of satisfaction of students who attend small universities (i.e., total enrollment fewer than 10,000) and those who attend large universities (i.e., total enrollment greater than 10,000), even though it has been suggested that more students with disabilities choose to attend smaller institutions rather than larger ones (Bursuck, Rose, Cowen, & Yahaya, 1989; Hill, 1992; Sergent et al., 1987) and that the level of services vary widely on the basis of size of university (Hill, 1992).

The present study was designed to answer the following research questions:

1. Are students with disabilities aware of the existence of written policies that may impact on their education (e.g., policies related to nondiscriminatory admission; physical access; modifications of academic requirements; provision of necessary services; provision of necessary equipment and training of staff)?
 

2. In general how would students rate the institutional policies at the universities that they attend? What would be the basis for their judgments?
 

3. Do students believe that the individual policies of the institutions they attend are adequate to meet their unique learning needs? If they are judged to be "not adequate," what is the basis of the students' opinion?
 

4. Do students believe formal written policies are necessary and what are their reasons for their beliefs?
 

5. Would certain institutional variables (e.g., size) and student variables (e.g., academic standing, type of program, gender, type of disability) impact on students' overall rating of adequacy of institutional policies? 

Method

Participants

In Canada there are 69 public degree?granting institutions, however, only 46 of the universities met criteria for inclusion in the study (i.e., had an overall enrollment greater than 500 students;, offered a wide variety of programs to the general student population; had students with disabilities in attendance; and had a specific person designated to assist students with disabilities, either on a full? or part?time basis). Each of the coordinators of Services for Students with Disabilities (or their designate) at the 46 universities was contacted by mail to determine willingness to participate in the present study. Coordinators at 21 universities agreed to participate in the distribution of questionnaires, either by giving them to students personally or by sending them in the mail. One month after the original mailing, follow?up contact by telephone was made asking coordinators to encourage students to complete the questionnaires and return them promptly. Questionnaires were received from 264 students at 14 of the 21 institutions (66.7%) located in eight of the ten provinces in the nation.

One hundred and forty?eight students (56.1%) were enrolled in small universities. At the time of the study, there were approximately 250 students with disabilities enrolled in these eight universities; respondents therefore represent approximately 60% of those that may have received a questionnaire. The remaining 116 respondents (43.9%) were enrolled in large universities. Approximately 550 students with disabilities were enrolled in these six universities; respondents represent approximately 21 % of those that may have received a questionnaire. Although it is not known how many questionnaires were actually distributed, the response rate varied by institution from 7.5% to 95%, with a mean response rate of 66.7%. While the sample of participants was by no means randomly selected, the number of returns was judged to be reasonably large and came from a diverse population of students (e.g., males, females, graduates, undergraduates, and students attending small and large universities).

Instrumentation

A four?part questionnaire was developed, following a review of the literature on the needs of students with disabilities, with the intent of examining the opinions of students regarding their level of satisfaction with institutional policies, services available from the OSD, and willingness of faculty to accommodate their unique learning needs. The first section was designed to gather descriptive information about the respondent (e.g., institution attended, academic standing, program of studies, gender, nature of disability, severity of the disability). The second, third and fourth sections focused on institutional policies, availability and use of specialized services from the OSD, and perceptions of faculty willingness to make accommodations. The instrument included a series of forced choice questions (e.g., Yes/No/Don't Know; Adequate/Not Adequate/Does Not Apply), Likert?type items (e.g., Very Often, Often, Occasionally, Rarely, Never/Not Needed), and open?ended, short answer questions. To encourage responses from students, complete anonymity was assured in the cover letter sent with the questionnaire.

A pilot questionnaire was developed and sent for review and revision to the coordinators of disabled students at the 46 universities in Canada that met criteria for inclusion in the study. Feedback was received from 21 coordinators and minor changes were made to the instrument. The questionnaire was then field tested on five students who attended a community college. The students offered several valuable suggestions and modifications were made resulting in a final version which was used in the present study.

Results

A total of 264 questionnaires were returned. Even though the questionnaire was 12 pages in length, in all cases, at least 80% or more of the questions were answered; consequently, all returns were judged to be usable for the purpose of the statistical analysis.

Characteristics of Respondents

Information related to respondents, including actual numbers and percentage of respondents, is contained in Table 1. Fifty?six percent (n = 148) attended a small university; 43.9% (n = 116) were enrolled in a large university. Most of the students were in a degree granting program at the undergraduate level. The age of participants ranged from 18 to 62, with a mean of 28.8 years. The mean number of years in attendance was 2.99 (range:75 ? 8.25), whereas, the mean number of years completed was 2.47 (range: 0 ? 8).

Students in arts programs included those studying liberal arts, fine arts, religion, psychology, the humanities, and linguistics; students in education included those taking courses in elementary and secondary teacher training, physical education, recreation and leisure programming and educational psychology/counseling; students in social sciences programs included those in social work and child and youth care; and students in science programs included those in engineering, forestry, medicine, dentistry, nursing, and computer science, along with students majoring one or more of the natural sciences.

The largest proportion of students reported having a physical disability, followed closely by students with multiple disabilities and learning disabilities. Severity of the disability (self?reported) ranged from mild to profound. Over 60% of the respondents were females.

Institutional Policies

Knowledge of written policies. Students were asked to indicate their knowledge of written policies at the institution they attend. For each policy, examples were given to ensure accuracy of response. Table 2 provides a summary of responses according to percentages for two questions: (a) does your university have a policy on ... ?, and (b) is the policy adequate to meet your needs?

Responses regarding students' knowledge of specific written policies were analyzed according to size of the institution. No significant differences were found regarding students' knowledge of policies on nondiscriminatory admission, physical access, and training of staff. However, there were significant differences in the students' knowledge of policies related to modification of academic requirements (chi-square = 17.30, p =.0002); provision of necessary services (chi?square = 9.45, p =.009); and provision of necessary equipment (chi?square = 7.88, p = .02). Regarding these policies, students at large institutions reported in greater numbers than did students at small institutions that their university had such policies.

Rating of written policies. Students were asked to rate, in general, the policies of their institutions taking into consideration such factors as general attitude of administrators and faculty in encouraging students with disabilities to pursue a higher education. Responses were coded on a 5?point scale (1 = Poor; 3 = Good; 5 = Excellent). The mean rating of 2.86 (SID = 1.30) based on responses from 236 students indicated that, on average, students felt the policies were good. Twenty eight students (10.6%) indicated that they had no opinion. There were no significant differences in ratings based on size of the institution. The ratings, by group, are shown in Table 1. Students were also asked to explain their ratings and over 50% offered written statements. As there were no significant differences in the overall ratings on the basis of size of the institution, written comments were not examined separately.

For those students who rated the policies as being POOR, the following were typical comments: "They have very little, if any understanding of certain disabilities, therefore, any policies coming out of this ignorance are poor," "Administrators more often recognize what a student cannot do, rather than what they can do," "Students with disabilities are asking for modifications to the superstructure and for programs which will strain budgets. Naturally, we are a pain to administration," and "Administrators tend to be inflexible."

Table 1 Demographic Profile and Mean Ratings with Respect to Satisfaction with Institutional Policies

	 
	Respondents
(N=264)
	Satisfaction Rating

	Variable1
	n
	%
	Ma
	(SD)
	nb

	Size of University attended
	

	Fewer than 10,000 students
	148 
	56.1 
	2.97 
	(1.34) 
	124 

	Greater than 10,000 students
	116 
	43.9 
	2.75 
	(1.25) 
	112 

	 
	

	Academic Standing
	

	Undergraduate
	232 
	87.9 
	2.80 
	(1.24) 
	204 

	Graduate
	28 
	10.6 
	3.00 
	(1.54) 
	28 

	Unknown
	4 
	1.5 
	 
	 
	 

	 
	

	Status of Program
	

	Degree
	244 
	92.4 
	2.78 
	(1.29) 
	216 

	Certificate/Dipolma
	12 
	4.5 
	3.67 
	(.98) 
	12 

	Unknown
	8 
	3.0 
	 
	 
	 

	 
	

	Program of Studies
	

	Arts
	124 
	47.0 
	2.85 
	(1.33) 
	104 

	Education
	56 
	21.2 
	2.77 
	(1.49) 
	52 

	Social Sciences
	40 
	15.1 
	3.00 
	(.96) 
	36 

	Sciences
	32 
	12.1 
	3.12 
	(1.29) 
	32 

	Business
	12 
	4.5 
	2.33 
	(.98) 
	12 

	 
	

	Gender
	

	Female
	164 
	62.1 
	2.66 
	(1.19) 
	136 

	Male
	100 
	37.9 
	2.33 
	(1.38) 
	100 

	 
	

	Type of Disability
	

	Physical Disability
	60 
	22.7 
	3.23 
	(1.13) 
	52 

	Multiple Disability
	56 
	21.2 
	2.43 
	(1.41) 
	56 

	Learning Disability
	52 
	19.7 
	3.08 
	(1.33) 
	48 

	Auditory Disability
	40 
	15.1 
	2.44 
	(1.27) 
	36 

	Visual Disability
	32 
	12.1 
	2.86 
	(1.14) 
	28 

	Chronic Health Problem
	24 
	9.1 
	3.50 
	(.89) 
	16 

	 
	

	Degree of Disability
	

	Mild
	80 
	30.3 
	3.05 
	(1.06) 
	76 

	Moderate
	96 
	36.4 
	2.71 
	(1.25) 
	84 

	Severe/Profound
	88 
	33.3 
	2.84 
	(1.54) 
	76 


a maximum score = 5 (Excellent)
b Actual number of respondents who rated their level of satisfaction with institutional policies

Table 2 
Awareness and Adequacy of Institutional Policies: Percentage of Response According to Institutional Size

	 
	Responses to Institutional Policy
	Size of University

	  
	Questions 1 
and 2a
	Large
	Small
	nb

	Nondiscriminatory admission
	Yes
	21.6 
	31.0 
	69 

	(i.e., all qualified students accepted regardless of disability; no quotas; etc.)
	No
	13.5 
	6.9 
	27 

	 
	Don't Know
	64.9 
	62.1 
	168 

	 

	 
	Adequate
	73.0 
	65.5 
	184 

	 
	Not Adequate
	8.1 
	20.7 
	36 

	 
	Don't Know/NA*
	18.9 
	13.8 
	44 

	 

	Physical access
	Yes
	51.3 
	48.3 
	132 

	(e.g., provision of ramps, braille labels on doors, etc.; rescheduling of classes in accessible buildings; etc.)
	No
	8.1 
	13.8 
	28 

	 
	Don't Know
	40.5 
	37.9 
	104 

	 

	 
	Adequate
	64.7 
	65.5 
	172 

	 
	Not Adequate
	21.6 
	24.1 
	61 

	 
	Don't Know/NA*
	13.5 
	10.3 
	31 

	 

	Modification of academic requirements
	Yes
	10.8 
	31.0 
	52 

	(e.g., subsitution of courses; waiving foreign language requirement; granting full-time status/benefits even if part time, etc.)
	No
	21.6 
	13.8 
	48 

	 
	Don't Know
	67.6 
	55.2 
	164 

	 

	 
	Adequate
	51.3 
	55.2 
	164 

	 
	Not Adequate
	27.0 
	27.6 
	73 

	 
	Don't Know/NA*
	21.6 
	17.2 
	51 

	 

	Provision of necessary services
	Yes
	51.3 
	69.0 
	156 

	(e.g., notetakers; transportation; housing; etc.)
	No
	21.6 
	10.3 
	44 

	 
	Don't Know
	27.0 
	20.7 
	64 

	 

	 
	Adequate
	70.3 
	69.0 
	184 

	 
	Not Adequate
	24.3 
	20.7 
	64 

	 
	Don't Know/NA*
	5.4 
	10.3 
	20 

	 

	Provision of necessary equipment
	Yes
	37.8 
	55.2 
	120 

	(e.g., adapted computers; tape-recorders; FM systems; etc.)
	No
	18.3 
	13.8 
	44 

	 
	Don't Know
	43.2 
	31.0 
	100 

	 

	 
	Adequate
	67.6 
	65.5 
	176 

	 
	Not Adequate
	16.2 
	20.7 
	48 

	 
	Don't Know/NA*
	16.2 
	13.8 
	40 

	 

	Training of staff
	Yes
	29.7 
	41.4 
	92 

	(e.g., providing inservice regarding accommodating students with disabilities; etc.)
	No
	18.9 
	20.7 
	52 

	 
	Don't Know
	51.3 
	37.9 
	120 

	 

	 
	Adequate
	48.6 
	58.6 
	140 

	 
	Not Adequate
	35.1 
	20.7 
	75 

	 
	Don't Know/NA*
	16.2 
	20.7 
	49 

	 


aQuestion 1: Does your university have a policy on . . .?
Question 2: Is the policy adequate to meet your needs?
bActual number of respondents (small and large universities combined)
NA = Not Applicable

For those students who rated the policies as being GOOD, the following were typical comments: "Most administrators and faculty are encouraging students with disabling conditions to pursue a higher education. Some, however, discriminate against students who have disabilities and require special services by not cooperating with the requirements listed by the learning assistance centre, making discriminatory comments, etc." "The university is definitely improving (in flexibility of accommodation, in expenditures on improving physical accessibility) but changes are slow and bureaucratic. Certain outstanding individuals have been a great help where institutional policies and practices are often frustrating and slow to change" and "Faculty and administrators can be accommodating if approached with specific needs, but often do not know what is required or causes problems for students with disabilities. The initiative must be taken by the student."

Those students who rated the policies as being EXCELLENT generally did not give a rationale for their ratings. Of those who did make statements, the following were typical: "The campus is very accessible, teachers and teaching assistants are helpful and student services is invaluable" and, "There is a friendly and relaxed atmosphere between students, teachers and administrators."

For students who indicated that they had NO OPINION, almost all stated that they were simply not aware of the written policies; several students indicated that they will be asking for a copy to "find out" what is, and is not, included.

Adequacy of specific policies. Students were also asked to rate the adequacy of specific policies, in terms of their specific learning needs, and to explain their ratings, if the policies were judged to be "inadequate." Information regarding these ratings is shown in Table 2. For each policy, 48.6% or more of the respondents indicated that the policy was adequate for their specific needs. In several cases, students indicated that they did not know if the policy was adequate or that the policy did not apply to their situation (e.g., a student with a learning disability may not require any accommodations regarding physical access).

The ratings of adequacy of the policies were similar when size of institution was investigated. In fact, the only significant differences found were in the areas of nondiscriminatory admission (chi?square = 9.09, p = .01), and training of staff (chi?square = 6.649 , p = .03). Twenty one percent of students at large universities judged the policy regarding admission as inadequate compared to 8.1 % of students at small universities; whereas, the opposite was found with respect to the provision of training. Thirty-five percent of the students at small universities judged the provision of training to be inadequate, in comparison to 20.7% at large universities.

Given the fact that, overall, there were similarities between the ratings of students at small and large institutions regarding the adequacy or inadequacy of policies, the written comments of the students were not examined separately. Students who commented on the inadequacy of policies gave a variety of reasons. In regard to policies on , NONDISCRIMINATORY ADMISSION, the following were typical comments: "All they look at is our grade point average," "This institution categorizes everyone as disabled under one blanket title for admissions. They do not see that some disabilities are less severe than others. There is no individual consideration," and, "The university does not discriminate (any more) against women, blacks, native Indians, etc. ? in fact they recruit them ? Sure ain't the same with 'us folk'." More students at large institutions commented on the inadequacy of the policy regarding nondiscriminatory admission than at small universities.

Several students raised the issue of certain staff members (i.e., administrators, advisors) determining the students' choice of a program. They felt that their disability. not their level of ability, was a determining factor in the advice they were given. One student expressed a concern as follows: "I [a student with a hearing impairment] was initially not accepted to the education program because someone, in their infinite wisdom, had decided that I would not be 'normal' in classroom situations. I complained, as I have an A? average. I ended up threatening discrimination charges and was admitted the same day by the coordinator who profusely apologized."

In regard to policies on PHYSICAL ACCESS, the following were typical comments: "I find it unacceptable that some events and services provided in inaccessible buildings are denied to me"; "There is little incentive to change classrooms if the classroom is not appropriate to student's learning needs (re: nonaccessibility or noise interference)"; and, "Accessibility is only looked at in terms of physically handicapped students. We have ramps and automatic doors .... but what about other types of students? We have very few rooms equipped with FM amplifiers and there are no TDDs [Telecommunication Devices for the Deaf] and none of our buildings have elevators with auditory output for the blind. The learning disabled student is the worst off ... nobody understands them .... nor do they want to."

With respect to policies on MODIFICATION OF ACADEMIC REQUIREMENTS, the following were typical comments: "Every time you need something that's different from the norm (e.g., lessened class load) you must do a 'song and dance' in order to get what you want"; "They don't budge about requirements of GPA"; and, "The onus is on the individual to initiate and modify. The institution does not have time to 'cater' to the 'whims' of individuals."

Typical comments about PROVISION OF NECESSARY SERVICES included "Limited funding limits access to many services"; "Few services are offered and the university doesn't follow through on special requests"; "Housing is not adequate. I [a wheelchair user] have a big room but a big rate also!" and, "Many people have to wait months for services."

Policies on PROVISION OF NECESSARY EQULPMENT were viewed as follows: "Very limited equipment is provided so that students can be integrated into regular classrooms. The only adapted computers are in sealed, airless rooms in the library. No tape recorders, braillers or FM systems are available"; and, "Not enough $$$s. What is available is old and out?of?date. This is the age of technology, but you don't see any at my university!"

In regard to policies on TRAINING OF STAFF, typical comments included: "There is no training. The Coordinator of Services [for students with disabilities] learned about people with disabilities on the job. When they hired a Special Students' Coordinator, disabled students were not invited to participate in the hiring process"; "Training for staff is offered, but poor attendance is always the case"; and, "Most faculty are remarkably ignorant of disabilities. There are a few exceptions. I would like to see inservice as being mandatory for all faculty and staff . All must take simulation of disability training and be required to get in touch with their own personal biases." One student did not feel that training was needed. S/he was quite emphatic when making the following comment: "I am quite capable of vocalizing for myself what I need."

Need for written policies. Most students (87.5%) responded to the question "Do you believe formal written policies are necessary?" in the affirmative. Size of the institution did not influence the response to this question. Typically comments included: "Students need a fair chance to compete. Formal policies provide rules for the university and needed information for students"; "When you put something in writing it is more binding than if you do not. If any problems arise it is easier to have something written, proof to back you up. It also enables both teachers and students to be aware of their rights and responsibilities"; "Yes, they are a first step in acceptance. The needs of the disabled are not always obvious to many able?bodied persons"; "Yes. Nothing can be enforced if no written policies exist. No accountability by the university, no enforcement, no monitoring = NO service to students"; and, "Other students [able bodied] have what they require. If library material is on microfilm, they have a microfilm reader. If classes are in a multilevel building, stairs are provided. There would be outrage if able?bodied students couldn't attend classes because there was no way to reach the classroom."

A minority of students indicated that they did not see a need for written policies or were undecided in their opinion. Typical comments included: "No, because they feel that once they have a written policy, their work is complete. I would rather see results of an enacted decision than words on a formal written policy"; and, "I don't know. Formal policies tend to set standards, but they are often only a minimum. The human element and the willingness to make things work often suffers." One person stated emphatically "I have been in situations where the professors treat me like everyone else and I like it that way, thank you!"

Effects of certain student variables. Several additional analyses were conducted to determine whether other specific program variables (i.e., academic standing, status of program, program of studies) or student variables (i.e., gender, nature of disability, severity of disability) had a significant impact on the overall rating for the adequacy of written institutional policies. Given the nature of the data (e.g., unequal sample sizes), both parametric tests and nonparametric tests were used in the analyses. The mean values regarding level of satisfaction for each group are shown in Table 1.

Using the Mann?Whitney U Test, it was found that students in diploma programs rated the policies significantly higher than students in degree granting programs (z = ?2.20 p < .03). The small subsample of students in the diploma programs, however, limits the external validity of this finding. The type of program (e.g., education vs. social sciences) that students were enrolled in did not yield any significant differences in responses nor did the academic standing of the students (i.e., graduate vs. undergraduate).

Male students reported a significantly greater degree of satisfaction with written policies than did female students (1 (234) = 3.05, p < .003). Interestingly, type of disability had a significant impact on ratings, whereas self?reported severity of disability did not. In terms of nature of the disability, students with chronic health problems rated the adequacy of policies at a significantly higher level than did all other groups (H = 16.88, p < .005). Even though students with mild disabilities rated the adequacy of policies higher than those with moderate or severe/profound disabilities, the difference was not found to be significant.

Discussion

Even though students generally appeared to be satisfied with the adequacy of institutional policies, it was obvious that, in many cases, students were actually unaware of the existence of written policies. Morethan 60% of all students (i.e., those attending small and large universities combined) lacked knowledge regarding policies dealing with nondiscriminatory admission and modifications of academic requirements (63.6% and 61.2% respectively). Twenty-four percent of students were unaware of a policy on provision of necessary services, 37.9% were unaware of a policy on the provision of necessary equipment, 39.2% were unaware of a policy on physical access, and 45.4% of students lacked knowledge regarding a policy on the training of staff. In every instance, students at larger universities were more knowledgeable of the existence of written policies than students at smaller universities. While it is recognized that students' self?reported knowledge of policies may not reflect actual institutional practices, an earlier survey examining accessibility issues for students with disabilities in universities in Canada showed that out of 27 institutions surveyed, only 30% had written policies that dealt with issues regarding students with disabilities on campus, while another 15% were in the process of drafting such regulations (Hill, 1992).

In some cases it may be that a student was unaware of the existence of a particular policy because of lack of need for accommodation in that area (e.g., a student with a physical impairment may not need modifications in area of academic requirements); however, based on an analysis of the written comments, it would appear that some students are satisfied with what they see as the "status quo," when in fact, there may be room for improvement. For example, one student with a learning disability commented that s/he had never considered pursuing a waiver for a foreign language requirement, even though repeated failure in a French course was jeopardizing graduation. The student reported never having been told that this was an option at some universities in Canada.

It was not surprising that the majority of students, both at small and large institutions, were unaware of policies on nondisciminatory admission as such a policy, if available, is not commonly written in the university calendar. Most often, the only comment is a statement to the effect that "disabled students are encouraged to apply"; however, it was interesting to find that 20.7% of students at large institutions indicated that this policy was inadequate to meet their needs. This finding may not solely reflect the presence of a disability, but rather the notion that larger universities are, in general, perceived by a majority of students, both disabled and able?bodied, to be more discriminating on the basis of scholastic excellence (i.e., setting higher GPA requirements foradmission) than smaller institutions. Widespread lack of awareness regarding policies related to modification of academic requirements was unexpected, given the fact that the majority of the students indicated that they required one or more specific modifications to meet their unique learning needs. Interestingly, in terms of adequacy, the policy on modification of academic requirements was deemed to be adequate by only slightly more than half of the respondents (53% of students at small and large institutions combined).

In terms of adequacy of policies (as compared to knowledge of policies), a different picture emerged. Regardless of the size of the institution attended, less than 30% of respondents indicated that specified policies were inadequate. The policy on nondiscriminatory admission was deemed inadequate by 13.6% of the respondents (small and large universities combined); provision of equipment by 18.2%; provision of services and physical access by 22.7% and 23.1 % respectively; modification of academic requirements by 27.6%; and training of staff by 28.4%. Size of institution did not contribute significantly to adequacy of policies or lack of same, except in the areas of nondiscriminatory admission and training of staff. As mentioned previously, the perception that large institutions are more discriminatory in nature than small universities may simply reflect the reality of the competitiveness of larger institutions. The fact that students at small institutions were less satisfied with the level of training offered to staff than students at large institutions was interesting to note. Thirty?five percent of students at small universities responded that they were not satisfied with the level of training in relationship to their own particular learning needs) in comparison with 20.7% of those at large universities. This finding may reflect the fact that large institutions generally have more staff in the Office for Students with Disabilities than small universities and that fewer types of services (perhaps including training activities) may be available at smaller institutions, a dilemma that has been recognized in earlier research reports (Hill, 1992).

In examining the written comments regarding the adequacy (or inadequacy) of policies, several themes emerged. The first related tothe perceived inflexibility of decision makers. Students commented that each student is unique but that administrators, staff, and faculty tend to see them as a "homogeneous" group, all requiring the same rules and regulations. An example concerned the endurance level of some students. Several students commented that due to their inability to pursue a full?time program of studies, they had to pay a higher tuition fee for part?time studies, even though their reasons for part?time study differed from those of most other students. One student stated: "I am taking a reduced load because I need to rest throughout the day but I pay the same as a friend of mine who is taking the same load and earning $35,000 per year. She can afford to pay more than me ... but nobody takes that into consideration! That's unfair!" Another student raised concern regarding policies on absenteeism: "The absences policy is tough for disabled students because many disabled students cannot prevent being absent from school due to medical reasons and some teachers will be very harsh and drop the student a letter grade after a small [5] number of absences. There needs to be much more leeway." Inflexibility, according to many students, resulted from lack of knowledge.

A second theme that appeared in the students' opinions was the power of others to make decisions for them. As in the case of inflexibility, the power of others to make decisions was, according to many students, a result of lack of knowledge. As one student stated: "Administrators more often recognize what a student cannot do rather than what they can do." Many students stated that they felt powerless (e.g., one student stated, "Odds against successful completion of a degree are VERY HIGH!") in making choices that affected their own lives. Students reported, for example, that they were: (a) discouraged from following their own career choices or advised to take courses or programs they did not want to take; (b) not allowed course substitutions or waivers when the disability could seriously impact on the grade obtained (e.g., a biology course requirement for a blind student pursuing a psychology degree); (c) required to take classes at times that did not fit their schedule (e.g., because the preferred course was in an inaccessible building); (d) told certain modifications could not be made (e.g., extended time allowance on exams) because of the perceived "advantage" it might give the student with a disability when compared to the nondisabled student; and (e) repeatedly made to feel responsible for convincing or proving to others (particularly administrators) that they did in fact have a disability and therefore were entitled to certain accommodations. One student recounted an incidence with one of her instructors: "One prof told me if I missed anything, I could borrow his notes. When I asked for them later, he refused to let me see them." In another case, a student with a hearing impairment made the following comment: "An English prof refused to wear my FM system on three occasions in front of witnesses. My complaint went to the President, who told me it was a misunderstanding!"

Several students suggested that the policies that were in force were only there to "protect" the administration and staff, not the student. One student, referring to a meeting with a faculty advisor, described the situation as an "interview/interrogation." Another student stated: "Formal written policies should have been written and become policy many years ago so that disabled students have rights that will be validated and if infringed upon, the disabled student will have recourse. The problem is that too many disabled students accept the imposed rules (not legislated policy) without challenging them. When someone comes along and challenges, everyone does not know what to do." This perceived lack of power may be the reason for the majority of students (87.5%) reporting that formal written policies are necessary.

A third theme that emerged in the written comments concerned how personnel viewed the various "groups" of students (i.e., based on the presenting disability orthe level of disability), as well as how the various "groups" of students viewed each other. The issue of "inequity" was raised frequently by students. Many suggested that "more" was being done for those with a mobility impairment (e.g., provision of special parking, ramps, automatic doors) and for the visually impaired (e.g., provision of braille labels, special equipment), whereas other groups were not being afforded the same degree of accommodation. This perception was most evident in the comments provided by students with "invisible" disabilities, especially those with learning disabilities. The following comments were typical: "Staff are suspicious of us with learning disabilities"; "Faculty do not take learning disabilities into consideration, all they look at is the GPA; "Although my university's policy on physical disabilities is rumored to be extensive, its policies on learning disabilities is [sic] still young and not very comprehensive"; and, "They do not allow me [a student with a learning disability] to use a dictionary during an exam, but a blind student can use his own computer (which probably has a Spell?Checker installed!)."

The final theme had both a negative and a positive aspect to it: the issue of funding. While students recognized that monies were limited and that modifying buildings, providing services (e.g., sign language interpreters), and purchasing equipment were costly, they also acknowledged that changes were occurring, albeit slowly. One student stated: "I feel most policies and practices are good, but there is always room for improvement." This attitude of staff being reactive versus proactive is reflected in the comments by the following two students: "Physical Plant people will only change a 'perfectly good' door if they meet the person without the strength or dexterity to turn an ordinary one"; and "[The policy on physical access is] very poor in many areas, despite $12 million 'in the bank' to be used to improve access. My university just does not want to spend the money."

While negative comments were made regarding institutional policies, it should be noted that many students, across the nation, had a positive outlook. Comments such as the following were common: "For my hearing loss, I have found [my university] is well suited and prepared for students like myself for continuing learning without any discomfort at all. It has been a complete and easy transition [from high school]"; "Faculty have never seen me as different and have been very supportive"; and, "I have no complaints. Staff and students are very accepting."

In examining overall satisfaction (see Table 1), while it was found that students at small universities were more satisfied than those at larger institutions, graduate students more satisfied than undergraduate, diploma students more satisfied than degree students, males more satisfied than females, and students with chronic health problems were more satisfied than all other groups, it was discouraging to find that regardless of the affiliation, the highest mean rating given by students was 3.67 (from students enrolled in a Certificate or Diploma program) on the 5?point scale (1 = Poor; 3 = Good; 5 = Excellent). The overall mean, based on the responses of 236 students, was 2.86 (5D = 1.30). Although the lowest rating (2.33) was given by students in Business and the highest rating (3.67) given by students in Certificate or Diploma programs, it should be noted that the extreme scores may reflect the small sample size of each group (n = 12 respectively). It is unclear why generally students rated policies in a poor to good range yet 62.9% of them indicated that policies were adequate to meet their specific needs.

Recommendations

The following recommendations are derived from the findings of the present study, the comments offered by the respondents to the survey, and a review of related literature on higher education of students with disabilities.

1. Universities are urged to develop written policies to ensure equal access by qualified students with disabilities to postsecondary programs and to enable students to participate fully in the educational experiences offered by the university in a manner that will not jeopardize the academic standards or integrity of the programs offered by the institution. Similarly, the policies developed must not be too lenient so that students with disabilities, accepted into the institution, are placed at risk for failure. Brinckerhoff, Shaw and McGuire (1992) in their discussion of open?admission policies or special admissions procedures have suggested that such procedures may have a negative consequence by setting a student up for failure if the student is underprepared or has certain skill deficits. Scott (1990) has proposed a set of guidelines that may be of assistance in developing equitable policies that are nondiscriminatory in nature.

2. Specifically, each university should develop policies that address the following: nondiscriminatory admission; physical access; modification of academic requirements; provision of necessary services; provision of necessary equipment; and training of staff. The need for formal written policies was endorsed by almost 90% of the respondents in order to ensure that the rights of students are not abrogated.

3. Copies of written institutional policies should be made available to students with disabilities so that they are aware of their rights. They should be included in the university's calendar (catalog) and in materials distributed to students through the OSD so that all students will have ready access. For students unable to read regular print, the policies should be made available in an alternate format (e.g., audio tape, braille, large print).

4. Similarly, copies of written institutional policies should be made available to all staff. In particular, the policies should be included in the university's faculty handbook and distributed to all instructors at the time of appointment. For staff unable to read regular print, the policies should be made available in an alternate format (e.g., audio tape, braille, large print).

5. Inservice programs should be made available on a regular basis to all university staff (e.g., faculty, administrators ) so that personnel are sensitized to the needs of students with disabilities. The perceived lack of training at smaller institutions also needs to be addressed by staff from the Off ice for Students with Disabilities. If lack of staff limits the availability of training, OSD staff should investigate the possibility of other persons in the community (e.g., qualified staff from the Special Education Department in the Faculty of Education) providing the necessary inservice programs.

6. Given the diversity of student needs, administrators, faculty, and staff must recognize that each student is unique and that what may be required by one may not be needed by another. To this end, universities should attempt to be as flexible as possible and willing to examine situations as they arise on an individualized basis, as mandated in the United States by the Americans with Disabilities Act (ADA) [P. L. 101 ?336], and not on the basis of the presenting disability alone. Each university should have a special committee whose responsibility is to examine specific cases (e.g., regarding admissions, accommodations). The composition of this committee may be variable dependent upon the case under discussion. Possible members could include the following: Director of Admissions; Registrar; Academic Vice?President; appropriate Dean or Chair of subject area; staff person(s) from the Office of Services for Students with Disabilities; faculty member(s) with expertise in the specific disability area (e.g., from the Department of Special Education); and, subject area Instructor(s).

7. While funding is always a concern with respect to the availability of services, the provision of equipment and the retrofitting of existing buildings, university staff should attempt, in a systematic manner, to examine the needs of their particular community and to develop long range plans that will address the priorities that can be met as funds become available. University staff should proactively attempt to secure additional funds from a variety of sources (e.g., foundations, Government agencies) that can be used to improve access to programs for students with disabilities.
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Abstract

As access and opportunity for college students with disabilities continue to improve under Title II of the Americans with Disabilities Act of 1990 (ADA), post-graduation follow-up studies find graduates with disabilities at a decided career development disadvantage. Title I (Employment) of the ADA provides specific procedures for requesting and implementing reasonable on-the-job accommodations, but the procedures require the person with a disability to initiate the accommodation process. In this paper, the "win-win" approach to reasonable accommodations is described as a three-step program designed to assist people with disabilities in (a) identifying their accommodation needs, (b) understanding their rights to accommodations and procedures for requesting them, and (C) communicating their needs to employers. Student services professionals can utilize the "win-win" approach to prepare graduating students with disabilities to advocate for themselves in seeking, securing, and maintaining competitive employment.
In response to the initiatives in federal legislation and the growing societal commitment to the concerns of individuals with disabilities, American colleges and universities have taken tremendous strides over the past two decades to promote access and opportunity for students with disabilities. The most significant catalysts of this encouraging trend have been the Americans with Disabilities Act of 1990 (ADA) and Section 504 of the Rehabilitation Act. Enactment of those statutes has resulted in enhanced disability awareness and reduction of attitudinal and architectural barriers on college and university campuses (Serebreni, Rumrill, Mullins, & Gordon, 1993; Johnson & Rubin, 1986; Marion & lovachini, 1983.).

Improved physical and program access in higher education has also been promoted by national organizations such as the Association of Higher Education and Disability (AHEAD) and the National Association of Student Personnel Administrators (NASPA). Greater access to higher education for persons with disabilities is especially important when viewed in light of the Harris poll finding that a person with a disability who has completed a four-year college degree is four times more likely to be employed than is a person with a disability who never attended college (Louis Harris & Associates, 1986). 

Although Harris' findings underscore the importance of higher education to the employment of people with disabilities, comparisons with nondisabled students still reveal that students with disabilities are at a decided disadvantage. Johnson and Rubin (1986) reported a higher drop-out rate among college students with disabilities than among nondisabled students. Even students with disabilities who graduated were unemployed at a rate (48%) more than twice that for nondisabled students (21%). These troubling 1986 employment figures have likely been exacerbated by the recent recession and the small number of new jobs created during the post-recession recovery (Greenwald, 1993). 

Students with disabilities themselves are gravely concerned about their bleak career prospects. In a survey of 1,448 college students with disabilities from 39 states, Schriner and Roessler (1990) found two career issues among the top five concerns identified by respondents. Similarly, Gallaudet University students cited four career problems in their top five concerns (Schriner & Roessler, 1991). These career related concerns identified by respondents to Schriner and Roessler's companion surveys included (a) whether their college curricula had adequately prepared them for employment, (b) their job-seeking proficiency, and (c) the availability of resources to assist them in obtaining career-entry placements. 

The "win-win" approach to reasonable employment accommodations can be utilized to meet the expressed postgraduate career needs of college students with disabilities. The tripartite self-efficacy training program can assist student services professionals in preparing students with disabilities to seek, secure, and maintain career-entry positions commensurate with their abilities, credentials, and interests. 

Title I of the ADA and the "win-win" Approach

In essence, the "win-win" approach is a social skills training program designed to avail persons with disabilities of the antidiscrimination provisions in Title I (Roessler & Rumrill, 1993). Because of the ADA's strong emphasis on consumer initiation of its procedures, people with disabilities must be encouraged to confidently and competently assert their rights to reasonable employment accommodations. The three-step "win-win" approach enables participants to (a) identify their on-the-job accommodation needs, (b) understand their rights to reasonable accommodations under Title 1, and (c) develop strategies for appropriately communicating their needs to employers, thereby preparing them for the "reasonable accommodation" request process that is prescribed in the ADA's Title I regulations (Equal Employment Opportunity Commission & Department of Justice, 1991). 

Step 1: Identifying Accommodation Needs

In preparing graduating students with disabilities to obtain career-entry employment, student services professionals should first assist the student in identifying prospective accommodation needs for the position he or she is seeking. The Work Experience Survey (WES) is a structured interview that enables respondents to determine career adjustment and advancement barriers in four areas: worksite accessibility, job accommodations and modifications, job mastery, and job satisfaction (Roessler, 1991). The respondent also ranks the top three barriers to job performance in order of importance, suggests a reasonable accommodation for each, and describes who can help to implement reasonable accommodations and how they can help. The 20-minute interview provides a structured mechanism by which to identify the student's prospective accommodation needs. 

Step 2: Understanding Legal Rights and Procedures

Once the student has completed the WES and identified potential barriers on the job being sought, the ADA's key Title I terms and provisions must be explored. The "win-win" approach follows a collaborative, non-adversarial procedure that does not require formal legal assertion, but students with disabilities should know their rights and recourses before beginning any dialogue about accommodations with an employer. Here are some Title I definitions and procedures with which students and practitioners should become familiar. 

Employer. As of July 26, 1994, public and private employers with 15 or more employees are required to comply with the ADA's Title I provisions. In essence, Title I prohibits employment discrimination against qualified people with disabilities. It should be noted that Title I leaves intact the provisions of Sections 501 -504 of the Rehabilitation Act of 1973, which cover institutions receiving federal funds, but it provides some changes to the application and accommodation processes. For example, an employer may not solicit disability-related information on application forms or during job interviews. Disability-related information may be solicited only after an official job offer has been made. 

Disability. A disability is defined as a physical or mental impairment that substantially limits one or more major life activity. These major life activities may include walking, seeing, hearing, speaking, learning, or working (Equal Employment Opportunity Commission & Department of Justice, 1991). 

Qualified. A qualified person with a disability is one who satisfies the primary requirement of the position and who can perform essential functions of the job with reasonable accommodations, if required. To be protected against discriminatory employment practices, the person must have a disability and be qualified for the position that he or she seeks or holds. 

Essential functions. Essential job functions are those primary duties which the person must be capable of performing, with reasonable accommodations if required. Essential functions must be established on an official written job description. Job descriptions must be given to all prospective employees and made available to all current workers (Rumrill & Gordon, 1992). 

Reasonable accommodations. Reasonable accommodations can be defined as modifications to a job or the work environment that enable a qualified applicant or employee with a disability to perform essential job functions. Reasonable accommodations also include adjustments to ensure that a qualified individual with a disability has rights and privileges in employment that are equal to those of nondisabled employees (Rumrill & Gordon, 1992):, Examples of accommodations include technological devices (computer systems and assistive -electronics), architectural modifications (ramps, elevators, and widened doorways), work schedule modifications, and/or changes in the work environment (lighting, wheelchair-accessible pathways, and climate control). Employers are required to provide reasonable accommodations unless implementation would constitute an undue hardship. 

Undue hardship. An accommodation may be labeled an undue hardship if it exceeds the bounds of practicality. That is, an employer would not be required to provide an accommodation if it costs more than alternatives that are equally effective, requires extensive and disruptive renovations, or negatively affects other employees or customers (Equal Employment Opportunity Commission & Department of Justice, 1991). Undue hardships are determined on a case-by-case basis, and such criteria as (a) the cost and nature of the accommodation, (b) the overall financial resources of the facility, (c) the overall financial resources of the employer, and (d) the type of operation of the covered employer are prescribed in the Title I regulations. 

These definitions provide protections for people with disabilities from the application process to attainment, performance, and advancement on the job. By understanding Title I's definitions and regulations regarding reasonable accommodations, graduating students with disabilities will be better prepared to discuss their identified accommodation needs with employers. 

Step 3: Communicating Accommodation Needs

Once students with disabilities have identified their prospective on-the-job accommodation needs and understand Title I's key terms and provisions, the third step of the "win-win" approach involves communicating one's needs to an employer in a face-to-face meeting. Until the person with a disability identifies himself or herself as such, the employer may not solicit disability-related information. Conversely, the employer is not required to provide accommodations unless the applicant or employee discloses a disability. Following initial disclosure, applicants with disabilities should consider the factors which follow. These can be practiced in role-play and small-group settings prior to exiting the college environment. They are designed to facilitate a friendly and informal dialogue between the person with a disability and employer without invoking the formal procedures of the ADA (Roessler & Rumrill, 1993). Student services professionals can use these guidelines to assist students with disabilities in communicating with employers in "win-win" fashion. 

In the meeting...
1. Dress in appropriate clothes. 

2. Arrive on time for the meeting. 

3. Shake hands with the employer. 

4. Wait to be invited before you sit. 

5. Thank the employer for meeting with you. Wait until other interview activities have been completed before you present your disability. 

6. Use appropriate body language - maintain eye contact, squarely face the employer, lean forward, nod to indicate attention, and assume a receptive facial expression. 

7. Use appropriate verbal language. Answer questions honestly and directly. Use nonadversarial terms in presenting your accommodation needs (I would like to explore with you.... It makes sense for both of us to..., and Together, we could come up with..., rather than I want..., I'm entitled to.... and You have to ... ). 

8. Be positive. Focus on the future problems you can solve together. 

Collaborating with the employer to idendify solutions...
1. Generate all possible accommodations that would help you to perform your job duties. 

2. Evaluate each accommodation option in terms of its effectiveness for you, and consider, from the employer's standpoint, the cost-effectiveness of each. 

3. Remember, the ADA requires that the employer provide a reasonable accommodation. This does not mean the most reasonable one, so it is important to be willing to compromise. 

4. Rank the accommodations in order of your preference. Ask the employer to rank them in order of his or her preference. 

5. Compare the two lists. If you and the employer do not agree on what the most reasonable accommodation should be, point out the mutual benefits of your preferred accommodation. Convince the employer that your idea is the best one for you, not that the alternative is wrong. Be prepared to negotiate an agreement. 

6. Negotiate from a position of equal strength by keeping in mind your ADA protections. Do not state your right to appeal the employer's accommodation decision, but know that it exists. If you simply cannot agree, and you believe that the accommodation the employer has proposed would not enable you to do your job, you may contact (a) the personnel office in the company, (b) the Equal Employment Opportunity Commission office in your area, (c) an attorney, or (d) a disability rights advocate. 

Implementing reasonable accommodations...
1. Once you have been hired and your employer has provided an accommodation, take some time to get used to the arrangement or modification. If the accommodation involves technology, ask for appropriate training. 

2. Consider whether your accommodation enables you to be more productive on the job. Discuss the effectiveness of the accommodation with your employer. 

3. Be aware of changes in your medical condition and how those changes might be addressed through the "win-win" process. 

4. Remember, the ADA does not limit the number or typesof accommodations that can be provided. 

5. Lastly, frequent contact with your employer regarding your condition, accommodations, and job performance makes you a more productive employee. Your employer will appreciate updates on your progress, and you will both enjoy the benefits of a good working relationship. 

But, what if?... In most cases, the collaborative, "win-win" strategy will result in acceptable solutions to students' identified on-the-job needs, but students should be prepared for legal recourses in the event of employer discrimination. If the prospective employer simply will not cooperate, graduating students should be advised to file a formal complaint with the Equal Employment Opportunity Commission (1 -800-669-4000 [voice] or 1-800-324-5481 [TDD]). EEOC complaints must be received within 180 days of the discriminatory conduct. Formal complaints should always be promulgated with the assistance of an attorney or disability rights advocate. 

Conclusion

As college students with disabilities initiate careers in their chosen fields, they are protected from employment discrimination by a comprehensive civil rights statute. However, the ADA requires considerable responsibility on the part of the consumer in initiating and participating in its procedures. Accordingly, students with disabilities must be encouraged to advocate for themselves in requesting and implementing reasonable accommodations that allow them to perform essential functions of their career-entry positions. 

In encouraging the self-advocacy skills that are necessary for effective participation in the "win-win" process, issues specific to students who cope with unobservable disabilities must be considered. For example, a student with a psychiatric condition such as paranoid schizophrenia may be hesitant to disclose his or her illness, and a student with a specific learning disability may not want a prospective employer to know about difficulties that do not affect that student's ability to perform the job. In general, if a student's disability does not result in a work limitation and no accommodation is needed, there is no obligation or reason to disclose. 

By employing the "win-win" approach to (a) identifying accommodation needs, (b) understanding legal rights and procedures, and (c) communicating accommodation needs to employers, student services professionals can greatly enhance students' prospects for competitive employment after graduation. The information/skills training model will enable students to efficaciously participate in the accommodation process, thereby increasing their opportunities for ongoing, self-initiated career development. 
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Abstract

The Center for Special Services and the Department of Physical Sciences at Auburn Universityat Montgomery are collaborating on a program that modifies instructional methods to fully include students with physical disabilities who use a wheelchair in the chemistry laboratory. The purpose of this project is to develop a methodology for all students with a focus on modifying classroom activities and experiments rather than requiring the student with a physical disability to adapt to the traditional curriculum. The resulting experiments are safe for students with disabilities, cost effective and leave unchanged the chemical principles being taught. Six traditional General Chemistry experiments were modified and piloted in a postsecondary chemistry laboratory. In combination with two existing experiments that did not require modification, these exercises enabled the entire first quarter of the laboratory section of the course to be adapted. All students, including two students with disabilities who used wheelchairs, performed identical modified experiments during a regular quarter. The philosophy and impact of these modifications are discussed along with the implications for increased cost-effective accessibility to laboratory settings.
The passage of the Americans with Disabilities Act (ADA) in 1990 and the Rehabilitation Act of 1973 (Section 504) have underscored the need to provide fully accessible services and training to individuals with disabilities. Postsecondary settings are continuously challenged to provide accommodations for all students seeking access to campus programs. If the promise of federal disability legislation is to be realized, then new techniques, opportunities, solutions and mechanisms must be devised to include previously underrepresented or unserved individuals in the classroom. One area that has presented challenges because of concerns regarding safety is the chemistry laboratory. The intent of this article is to describe a process implemented at our university to increase program accessibility for students with physical disabilities by developing modifications to chemistry laboratory experiments to assure safety. 

The Field of Chemistry and Students with Disabilities

Many of the attractive and growing technical careers in today's economy require the completion of at least a first year college chemistry sequence. A review of employment projections for occupations with the largest growth pattern between the years 1992-2005 shows several occupations that require postsecondary chemistry laboratory courses (U.S. Department of Commerce, 1993). These occupations are included in the broad categories of medicine, nursing, and engineering with opportunities in these fields predicted to increase by up to 80% by the year 2005. Individuals with disabilities, however, have traditionally been left out of these careertracks because of lack of access or ability to fully participate in laboratory courses (Cotler, 1986). For example, a small percentage of students with disabilities (4.3%) who are enrolled in postsecondary institutions chose the natural sciences as a course of study (U.S. Department of Education, 1993). The percentage of students with a disability enrolled in engineering and health-related fields in 1989 was 8.2% and 7.7%, respectively. One of the major reasons for the limited participation of students with disabilities in these fields may be both the real and perceived barriers inherent in traditional laboratories and chemistry experiments. 

Chemistry laboratories are areas where individuals with disabilities have experienced difficulties (Crosby, 1981). Cabinetry access, equipment access, and aisle width have been identified as barriers to laboratory participation (American Association for the Advancement of Science, 1991). The use of toxic and corrosive reagents also presents danger to individuals with disabilities that inhibit dexterity and mobility. Specially designed benches with safety features are available. However, these benches can be expensive and used by only one person at a time (Larsen, Buchanan, & Torrey, 1978). Other modifications cited in the literature for individuals with varying disabilities include the purchase of special wheelchairs, assistive standing devices, special safety equipment and portable science stations (Zimmerman, 1983). Frinks and McNamara (1985) adapted a common table to accommodate wheelchairs in the physics laboratory. 

The challenge to students with physical disabilities who use wheelchairs in the chemistry laboratory, however, creates a need to identify nontraditional accommodations because of the potential risk factors involved with the experimental procedures that are implemented. Individuals with paraplegia, multiple sclerosis, cerebral palsy, spina bifida, back injuries, arthritis and amputations, and other physical disabilities and mobility impairments all face barriers to fully participate in the traditional laboratory setting. The use of high temperatures and corrosive reagents in many laboratory experiments produces obvious safety hazards for all students. This is particularly true for students with limited mobility. More importantly, perceived safety problems could inhibit enrollment by students with disabilities in chemistry laboratory courses. 

Experiments designed with low risk and low cost materials can make the study of chemistry more accessible to all students, regardless of disability, at a wide variety of secondary and postsecondary institutions (Hill, 1991). In particular, inexpensive experiments utilizing locally available supplies allow an entire laboratory course to be adapted to accommodate small numbers of students with disabilities at short notice. McDaniel, Wolfe, Mahaffy and Teggins (in press) described modifications of instructional materials for a chemistry laboratory experiment to illustrate nonintrusive, cost-effective accommodations that could make chemistry laboratories accessible to individuals with physical disabilities. By developing methodology that promotes inclusion, students are provided an opportunity to explore a field of study for possible career choices in fields which they previously may have not considered to be accessible. 

Adapting a College Chemistry Laboratory Course

There were several challenges that led to the creation of this project which was conducted at a medium sized, state supported university: laboratory stations could not accommodate wheelchair users, and the use of toxic and corrosive materials presented a real threat to the safety and well-being of the student with limited mobility in the event of spill or accident. To address such concerns, the authors developed an approach that modified the methods and materials used in experiments without compromising the chemical principles being taught. The exercises were performed on a common folding table which could be adjusted in height to accommodate the wheelchair user's needs. Noncorrosive materials provided the necessary safety factor in the event of an accident where a wheelchair user could not quickly move to safety. 

Because of enrollment policies at the institution where the project took place, many students have not completed a laboratory course in chemistry in high school. Consequently, the first year chemistry experiments must emphasize basic procedures. This low level of sophistication is not mandated by the use of the described chemical reagents, but rather by the inexperience of the enrolled students. Principles covered in the modified experiments (see Table 1) are comparable to those illustrated by following methods in a typical laboratory text for first year chemistry. Courses specifically designed for chemistry and chemical engineering majors must include stateof-the-art laboratory procedures if enrolled students are eventually to function as professional chemists or chemical engineers. Although the described modified experiments might serve to interest a potential professional chemist with a disability in the field, it is recognized by the authors that further exposure to actual procedures and equipment employed in the workplace would be essential for such a person. 

The approach used to adapt the manner in which experiments were conducted is described by McDaniel et al. (in press) who reported on the modification of the conditions involved in a college chemistry laboratory experiment to remove hazards associated with high temperatures and potentially dangerous chemical reagents. The purpose of this initial exercise was to enable students with physical disabilities to perform similar laboratory procedures as other students enrolled in a typical first year college chemistry course. In order to facilitate adoption of the experiments by institutions with limited resources, inexpensive materials obtainable from most supermarkets were used. The experiment was performed by students in wheelchairs at a common folding table with adjustable legs within the standard laboratory setting. It was demonstrated that the experiment adequately illustrated the chemical principles involved in a standard type of procedure included in most college chemistry laboratory sequences. 

Five additional experiments have been developed utilizing similar procedures. Table 1 illustrates that the six experiments cover chemical principles that are emphasized in a typical laboratory manual. Brief descriptions of the revised experimental methods are included in the Appendix. Two existing experiments from the text (Sienko, Plane, & Marcus, 1984) do not require the use of heat or corrosive materials. These exercises which involve crystal and molecular structure models have no associated safety problems. 

The availability of the eight experiments has greatly decreased hazards to students and the cost of waste disposal for the entire f irst quarter of a general chemistry course. Because the use of a folding table is practicable with the materials and procedures employed, students with physical disabilities could be included without the need for any further special assistance. 

The course, Chemistry 101 (CH101), for which these described experiments have been adopted, is required for students majoring in pharmacy, pre-engineering, and essentially all of the health-related programs awarding graduate degrees. Consequently, it could be considered the first step toward many attractive careers (McConnell, 1981). 

Evaluation of Modified Experiments

During the Fall Quarter, 1993, two students with mobility impairments performed all of the procedures sitting in wheelchairs at a folding table. Thirty other students performed identical experiments standing at laboratory benches. The students with disabilities did not receive physical assistance while performing the experiments. Although these two students required slightly extended time to complete most experiments, they always produced competitive experimental reports within the three hours of time assigned for the laboratory period. 

The students with disabilities made favorable comments concerning their participation in the study on an evaluation form that was administered by individuals outside of the Department of Physical Sciences. These comments included the following statements: 

- I do not feel that any of the experiments exposed me to a chance of personal injury. 

- Since I am majoring in Biology, this project has encouraged me greatly. In addition, the students with disabilities made valid recommendations for the modifications of procedures that had not been apparent to the two participating members. 

Table 1. Principles Covered in Modified Experiments.

	Present Experimenta
	Modified Experimentsb
	Chemical Principles Involved

	Density of Solids (1) 
	Density of Marble Chips
	Weighing, measurement, graphing

	Stoichiometry(9) (decomposition of KC103 at high temperatures) 
	Stoichiometry (decomposition of baking soda using lemon juice or citric acid at room temperature) 
	Equations, calculations from equations

	Enthalpy (IV) 
(neutralization of acids) 
	Enthalpy (heat of solution of ammonium nitrate fertilizer) 
	Thermometry, 
Thermodynamics

	Molecular Weight from Freezing Point Lowering (16) (uses molten naphthalene) 
	Molecular Weight from Freezing Point Lowering (salt/ice/water) 
	Colligative properties, molecular weight determination

	Chromatographic Analysis Of Metal Ions (35)
(uses strong acids and bases) 
	Chromatography of ink using pens, coffee filters and rubbing alcohol
	Separation technology, chromatography, qualitative analysis

	Acid/Base Titration (26) (uses strong acids/bases) 
	Acid/Base Titration (uses vinegar/washing soda) 
	Molarity, pH, indicators


a Number in parentheses refers to the experiment # in Experimental Chemistry (Sienko, Plane, & Marcus, 1984).

b All modified experiments use readily available inexpensive materials at close to room temperatures.

Recommendations from
Faculty and Students

As a result of the project, the following recommendations for the safe inclusion of students with physical disabilities who use wheelchairs into the described laboratory chemistry program are presented. The suggested modifications are made for physical convenience and assurances for safety and do not prevent students with disabilities from developing the same qualities of observations and the calculation of numerical results similar to all other students performing the same experiments in the same laboratory section. Students with varying disabilities will continue to be provided appropriate accommodations in the laboratory setting in addition to being able to take advantage of the revised experimental procedures.

o The work can be performed on a simple folding table with adjustable legs. The table must be of a height that allows the arms of a wheelchair to just fit underneath, otherwise the student will not be in the correct position to perform the required manipulations without further modification. 

o Equipment, such as balances, must be placed at a convenient level for use by seated individuals. This factor must be taken into account prior to purchasing laboratory supplies. The equipment to be used must therefore be carefully selected with this criterion in mind. Although two different balances may perform exactly the same functions, it is quite possible only one will be suitable in this setting. 

o It is helpful if two students work together so they can help each other with some of the manipulations. All students in laboratory courses at this university have laboratory partners for this reason. Although two students with disabilities worked together in this study, there would be no disadvantage involved for any two students working at a folding table. 

o It is also a common practice for students to obtain chemicals and supplies for the day's experiment from a central location. It greatly expedites the procedures if the required materials are supplied on the bench for the students with disabilities. 

o It is a good idea to use large spill trays (ordinary hard plastic domestic trays will do) in order to quickly and easily contain any spills that may occur. Despite the fact that the materials themselves are noncorrosive and nontoxic, this feature reduces the chances for soiling of clothing. Even though the chemicals used in the actual experiments were nonhazardous, all students were required to perform the experiments wearing safety goggles to conform with a general laboratory regulation at our institution because hazardous materials could be present in the same room. 

Summary

The proposed chemistry laboratory modifications will affect four main areas: 

o The curricular modifications for the chemistry laboratory will result in improved access for students with physical disabilities who use wheelchairs. By eliminating the barriers inherent in some experiments while not compromising the integrity of the chemical principles that are demonstrated, students with disabilities can be fully included in the laboratory setting. Students with disabilities who have concerns for personal safety will find the modified experiments risk free. The experimental modifications do not require the purchase of expensive specialized equipment such as motorized wheelchairs and laboratory benches. Installation of these specialized devices might separate the student with a disability from the class as a whole in many crowded laboratory settings. Instead, the modified experiments enhance inclusion by offering nonintrusive accommodations in the laboratory environment and increases safety which benefits ALL students. Accommodations already in place for other specific disabilities should remain. 

o Because the inclusion philosophy underlying this approach is very cost effective, schools will have the opportunity to engage in a curriculum which may not have been available due to low levels of funding. The inclusion of more individuals with physical disabilities within chemistry courses may lead to an increase in interest in this field and subsequently result in more employees with disabilities in science or health related fields. 

o The development of a chemistry program which can be replicated at little expense in secondary and postsecondary institutions will provide greater exposure of nontraditional career fields to students with physical disabilities. 

o The modified chemistry curriculum will be expanded to cover an entire first year of a college chemistry course. A laboratory manual will be developed by faculty and advocates for students with disabilities. An opportunity exists to set the standard for others to follow and to demonstrate a collaborative approach for others to replicate. The manual will be made available to interested parties upon request. 
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APPENDIX

Descriptions of Modified Experiments
Density of marble chips

The density of commercially available marble chips is determined using a graduated cylinder. A series of measurements of the mass of a piece of marble and its volume are made. The volume is determined by displacement of water in a graduated cylinder. From these data, a graph of mass against volume is drawn, the slope of the graph giving the density of the marble chips. 

Advantages over traditional experiment
This experimental procedure as described in Sienko, Plane and Marcus (1984) is safe for all students. We prefer to use marble chips instead of some of the materials suggested such as lead, or Wood's metal that contain heavy metals such as lead and cadmium which are highly toxic. The materials we use are also considerably less expensive than traditional materials. 

Stoichipmetry

An amount of sodium bicarbonate is weighed accurately. This material is mixed intimately with excess solid citric acid. This quantity of citric acid merely provides an excess source of acid and does not need to be known exactly. The mixture is placed in a test tube that has a lip at the mouth with a volume of about 20 mi. Between five and ten milliliters of water are inserted into a small balloon. The balloon is then attached over the lip of the neck of the test tube without wetting the mixture. On inverting the balloon, the reaction is initiated and will be complete in about one minute. The quoted amount of sodium bicarbonate produces about 150 ml. of carbon dioxide which inflates the balloon. The neck of the balloon can be tied with dental floss. The volume of gas produced is then measured in a cylindrical container of water. Water levels before and after immersion are marked. Addition of water from a graduated cylinder can now indicate the volume between the marks. Subtracting the initial amount of water placed in the balloon gives the volume of the evolved gas. A simple calculation yields the volume of carbon dioxide produced from one gram of sodium bicarbonate. 

The experiment can now be repeated using a mixture of sodium bicarbonate and an inert material such as sodium chloride. From the volumes of gas produced from the mixture the students can calculate the quantity of sodium carbonate present and hence the composition of the unknown mixture. Best results are obtained if the quantities of pure sodium bicarbonate and the mixture are chosen so that each experiment produces gas volumes in the range of 120 -180 ml. 

Advantages over traditional experiment
The stoichiometry experiment outlined in Sienko, Plane and Marcus (1984) uses the decomposition of potassium chlorate, a powerful oxidizing agent, with a catalyst, manganese dioxide. This procedure involves strongly heating the potassium chlorate in a test tube with the catalyst. The modified experiment provides the same instruction in the area of stoichiometry but without the use of heat and powerful oxidizing agents. Further, when heated, potassium chlorate tends to spatter, that is, small hot fragments of the material which could conceivably injure a student can fly out of the test tube during the heating process. Both sodium bicarbonate and citric acid are readily available in supermarkets and drug stores. 

Enthalpy

The heat of solution of a salt in water is determined using a styrofoam coffee cup as a calorimeter. The lid, which is needed for insulation, can be made from another coffee cup by trimming it with a pair of scissors. A small hole is made in the lid to accommodate a thermometer. Ammonium nitrate, a commonly available fertilizer, is a good material to use as the unknown as it presents few disposal problems and is readily available. Students dissolve a known amount of ammonium nitrate in 100 milliliters of water of known temperature. The ammonium nitrate will lower the temperature of the water. From this change and the amount weighed out the heat of solution may be determined. 

Advantages over traditional experiment
In this experiment the determination of the heat of neutralization which requires the use of both acids and bases is replaced by the determination of the heat of solution which does not require the use of any corrosive reagents. The experimental technique does not essentially change. Again, the materials in this experiment are very inexpensive and can be obtained in most supermarkets. 

Determination of concentrations by freezing point lowering

A solution has a lower freezing point than a pure solvent. The depression in freezing point is proportional to the molal concentration of particles in solution. For example, a one molal sodium chloride solution would contain two moles of ions per 1000 grams of solvent. Consequently, the sodium chloride solution would produce twice the depression of a one molal solution of a nonionizing solute such as sugar. 

Students prepare a 1.0 molal solution of sodium chloride and determine its freezing point in an ice/salt/water bath. Students are then given a sodium chloride solution of unknown concentration. From the depression of the freezing point of this solution and the previously determined freezing point depression constant, the concentration of this unknown solution may be determined. 

Advantages over traditional experiment
This experiment replaces a procedure which uses molten naphthalene as the solvent to determine the molecular weight of an inert solute such as sulfur. The naphthalene must be melted in a boiling water bath on either a bunsen burner or an electric hot plate. If a mixture of molten naphthalene and sulfur were spilled on someone, it would cause severe burns. The modified procedure is completely safe from this point of view. If the alternate solution were spilled, the student might get wet but would not be injured in any way. Further, the expensive disposal of waste naphthalene/sulfur mixtures is avoided. 

Chromatography of ink

This experiment utilizes several types of pens, a coffee filter, and rubbing alcohol, which are available in supermarkets. Using a pair of scissors, students cut a rectangle with dimensions of approximately 10 cms by 3 cms from a coffee filter. A pencil line is drawn at a distance of about 2 cms from the bottom of the rectangle as illustrated below: 

	10 cm


   pencil line at 2 cm

   pencil line at 3 cm

Using one of the pens a line is drawn over the original pencil line. This procedure is repeated several times and the ink is allowed to dry for a few minutes. Rubbing alcohol is placed in a 150 ml beaker so that its depth is about 1.0 cm. Then using a clamp, the filter paper is held vertically into the liquid so that the ink line never drops below the level of the liquid in the beaker. The paper is removed after the solvent has risen to within 3 cm from the top of the paper. This position is marked, the paper removed, and the resulting chromatogram allowed to dry. The procedure is repeated with a number of pens. 

Inks usually consist of a mixture of colored materials with different solubilities in rubbing alcohol and different affinities for wet paper. These components are often carried upwards by the solvent at different rates. Therefore, it is common for inks with quite similar overall colors to produce very different patterns of color during the described procedure. The resulting chromatograms provide a method for the identification of the ink from a specific pen. Many important analytical procedures are based upon the same principles. 

Advantages over traditional experiment
This experiment replaces an experiment which uses strong acids to analyze for several metal ions using paper chromatography. This experiment has the advantage that the students can use both the pens provided and their own pens, thus laying the bases for both analytical chemistry and forensic science. 

Acid-base titration

This experiment illustrates the traditional acid-base titration using either dilute hydrochloric acid solution (used to adjust acidity in swimming pools) or vinegar as the acid. Very dilute sodium hydroxide solution or sodium carbonate solution (washing soda) is used as the other base. The experiment is performed using beakers and graduated cylinders in place of the traditional burets and pipets which are almost impossible to use from a seated position. A solution of Ex-Lax in rubbing alcohol can be used as the indicator as Ex-Lax contains phenolphthalein, a common indicator used in this reaction. 

Advantages over traditional experiment
There are two modifications in this experiment that provide seated students access to this experimental procedure. The first is the removal of corrosive acid and bases and the second is the replacement of a buret with a graduated cylinder. Burets stand about one meter above bench level, thus making it very difficult to read or fill a buret from a seated position. Pipets requiring the use of a bulb type filling device are easily employed from a seated position. Assistance with filling and reading a buret would not be inappropriate because the seated student would actually determine the end point for the titration. 
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