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From the Editor James Martin

The publication of Volume 20, Issue 1 finalizes the transfer of editorial leadership of the Journal of Postsecondary and Disability Education from the very able stewardship of Nicole Ofiesh and James McAfee to me, James Martin. I know I speak for the JPED readership as we thank Nicole and James for their leadership of our journal the past several years. The results of their work continue, as the first four papers of this Issue completed the review and editorial process under Nicole Ofiesh and James McAfee’s watchful eyes. 

This Issue begins with a unique study by Trammell and Hathaway that examined the requests for faculty assistance made by students with and without disabilities. Twenty-one faculty members at a small college recorded 413 student scheduled or unscheduled student office visits. Guess who made more visits – students with or without documented disabilities? I won’t tell you the results, as you will need to read this novel article to discover the answer.

 Next, Wierzbicki and Tyson studied individuals with academic difficulties who sought evaluation at a university training clinic for possible learning and attention disabilities. This article reports on interesting findings, especially those who were dually diagnosed with learning and attention problems. 

Third, Gilson, Dymond, Chadsey, and Fang Hsu present the results of their national survey of access to textbooks by postsecondary students with visual impairments. Many students reported delays in obtaining needed texts, which suggests that our disability support systems may need to enact changes.

Fourth, Chiba and Low describe an eight-year study that examined the perceptions of students with learning disorders who completed a transition-to-college course. The students in this study indicated that the course significantly increased understanding and acceptance of their disability.

Last, Fichten, Nguyen, Barile, and Asuncion introduce our field to a student adaptive technology accessibility scale, which shows promise as a means for informational technology and disability resource staff to identify areas of strengths and needed change.

Volume 20, Issue 1 introduces an Editorial Review Board consisting of several new Board members. This issue also introduces a new Practice Brief Review Board whose members will review practice papers submitted to JPED for publication consideration. Hopefully with Issue 2, a new Practice Brief Section will showcase applied practices. 

Thanks for those of you who submitted scholarly papers for possible publication or manuscripts for the new Practice Brief section. Special thanks for the hours spent by reviewers reading and commenting on papers submitted for publication. To JPED readers – keep submitting the results of your work for publication consideration. Enjoy this issue of your journal.

Help-Seeking Patterns in College Students with Disabilities

Jack Trammell

Melissa Hathaway

Randolph-Macon College

Abstract

Research consistently shows that college students who take advantage of supports and accommodations perform better academically.  The literature is not clear, however, on whether college students with disabilities seek help more or less frequently than their peers without disabilities.  One major form of help is consulting with professors outside of the classroom.  This study recruited faculty members across disciplines at a small liberal arts college and asked them to record all student office visits for the second half of a semester.  Working in conjunction with the office of disability support services, help-seeking data were tabulated for students with and without disabilities and compared by subject area.  Results show that students with disabilities sought help (i.e., met with professors) at rates similar to those of their peers without disabilities.

Most colleges and universities have significant academic supports available to all students.  These interventions include, but are not limited to, tutoring, mentoring, skills development workshops, and specialized writing support.  There is ample evidence that taking advantage of such interventions does result in academic improvement for many individual students (Keimig, 1984; Palmer & Roessler, 2000; Platt, 1988; Trammell, 2003).  Most schools and universities also offer accommodations to help students with disabilities achieve academic success (Lancaster, Mellard, & Hoffman, 2001b).

At many colleges and universities, the first line of defense against poor student performance is a personal meeting outside of the classroom between the professor and the student.  According to Light (2001), 89% of all college students can name one professor or advisor who has made a dramatic difference in the success of his or her college career.  Light (2001) maintains that the importance of the student-professor relationship transcends differences between types and sizes of institutions.  No one has a better idea of how a student can improve in a class than the professor; that is, no one is in a better position to make an immediate difference with feedback (Light, 2001).

Similar to other academic and ADA supports mentioned earlier, the meeting between professor and student outside of the classroom relies in large part on the willingness of students to become engaged in a dialogue and actively seek out help (Frank, 2004).  Professors, when compared to more accessible high school teachers, sometimes appear to incoming freshmen to be aloof, unapproachable, or too busy to help individual students (Gartin & Rumrill, 1996).  However, students who approach their professors generally report a positive benefit, and the issue is primarily one of motivation and willingness to seek help.

Academic success for college freshmen is linked to student effort and motivation to succeed (Platt, 1988).  That is, students must actively seek out help in order for it to have any impact.  If a student chooses not to take advantage of assistance, he or she may fall through the cracks or fail out of school without the opportunity for interventions to be implemented or to be effective (Brown, 1994; Clarke, 1992).  The ability and motivation to seek help is a necessary skill that translates beyond college into the work world and the other daily requirements of adult life (Price, Gerber, Mulligan, & Williams, 2005).  In short, for the struggling college student with disabilities, learning to seek help is critical to all postsecondary endeavors (Field, Sarver, & Shaw, 2003; Gilbert, 1996).  

Social scientists have conducted research for some time in the area of help-seeking behavior and disability (Johnson, 2001; Willis, Fabian, & Hendershot, 2005; Wrigley, Jackson, Judd, & Komiti, 2005).  The findings are sometimes contradictory.  For example, a 2002 cross-sectional survey in a rural Australian community found that disability was not a significant factor in determining whether or not individuals sought help for mental health problems (Wrigley et al., 2005).  A study using National Health Interview Survey (NHIS) data from all 50 U.S. states, however, found that individuals with disabilities asked for help much more frequently than their peers without disabilities (Willis et al., 2005).  On the other hand, Hartmann-Hall and Haaga (2002) found in their survey of college students with disabilities that, due to heightened levels of stigma, students with disabilities were less likely to seek help from anyone.  A quasi-experimental study by O’Neil, Lancee and Freeman (1984) revealed that students with depression sought help at different rates according to the severity of their depression.  In a similar vein, a study on postsecondary students with disabilities and accommodation patterns showed that nearly 40% of students with disabilities reported difficulty asking questions, talking with teachers, and other verbal skills (Lancaster, Mellard, & Hoffman, 2001a).  This study also found that students with disabilities sought help in the form of accommodations based on very specific needs, and based on the perceived accessibility of help.  All of these reported studies were non-experimental in design.

Several other studies specifically inform the debate on help-seeking behavior and college students with disabilities; and in two cases, they used randomized experimental designs that potentially have greater external validity.  For example, Palmer and Roessler (2000) found that college students with disabilities were not knowledgeable about their rights and often needed help in seeking out accommodations or support services.  These researchers designed a self-advocacy treatment program and compared it with a control group.  The results indicated that students who completed the program exhibited significant improvements in help-seeking behaviors and displayed better mastery of their college learning environment.  Few postsecondary institutions have self-advocacy programs such as the one in the Palmer et al. (2002) study, and such programs are traditionally viewed as being within the domain of high school case managers and transition specialists, rather than college support programs.

Rozell, Gunderson and Terpstra (1997) designed an experimental study in which students were randomly assigned to potentially stressful scenarios and their responses were recorded after the treatment to measure helplessness.  Using multivariate analysis of variance (MANOVA) and other univariate analyses, the researchers found significant differences between sexes when considering sex role identity differences and learned helplessness (Rozell, et al., 1997).  In more practical terms, they found that gender can influence how prepared students are to seek help in different scenarios.

In a review of the literature,  Torkelson, Lynch, and Gussel (1996) ranked self-advocacy as a critical skill that facilitates help-seeking behavior.  They noted that disclosure of a disability and self-advocacy are ultimately the student’s responsibility, but that the learning environment created by the faculty, staff, and students at a postsecondary institution will determine in large part whether or not students seek help or not.  The authors emphasized the connection between the decision to disclose, which is necessary to receive accommodations, and the disability climate on campus, which may be the largest determining factor in whether or not to disclose (Torkelson and Gussel, 1996).  Along similar lines, Hartmann-Hall and Haaga (2002) focused in their survey research on what factors in particular influenced the help-seeking behavior of college students with specific learning disabilities (SLD).  Three major impediments to help seeking included: failure to set or focus on goals; low self-esteem or self-perceptions; and personal beliefs about disability.  Similar to Torkelson and Gussel (1996), they found that students with disabilities sought help based on their initial impressions of the climate on campus as it related to disability.

Finally, in a pair of quasi-experimental studies, Karabenick (2004) found that help-seeking behaviors in students with disabilities were linked to motivation.  Karabenick also confirmed what many other studies have shown, that help seeking-behavior is essentially a social activity, and carries with it the social demands that other personal interactions do.  Therefore, the attitudes of professors and other students may directly influence the decision about whether or not to seek help outside the classroom (Karabenick, 2004).

Taken together, these experimental and non experimental studies suggest that the decision to seek help is complex, multilayered, and highly correlated to the climate and disability environment on campus, as well as to personal factors related to motivation, which vary from student to student.    The differences in the findings in the reported studies can likely be explained in part by the differences in sampling frame and study design.  However, the stigmatizing effect of disability seems to be a significant factor in all of the studies, and likely influences when college students with disabilities go for help and when they do not (Green, 2003; O’Neil et al., 1984).

Based on the literature and previous findings, this study addressed a primary research question: Do students with disabilities seek help at significantly different rates than their peers without disabilities?  

The study also addressed several corollary questions such as do females seek help at different rates than males?  There is evidence that college females more readily seek out help than males (Johnson, 2001).  Do students seek out help from their professors at higher rates within certain disciplines?  Is there a reliable model for predicting who will go for help, and who will not?

Methods

Subjects

To answer the primary research question, a descriptive cross-sectional design was selected, using a survey-type log book to record student behavior (who, when, and why the student visited a professor outside of the classroom).  The study was quantitative in nature, primarily involving the collection and tabulation of frequency data, and best classified as a non-experimental form of survey research.

Professors

Thirty-two full-time and part-time professors at Randolph-Macon College (R-MC), a small mid-Atlantic, private liberal arts college, initially agreed to participate in the study.  Twenty-one professors representing 11 different academic disciplines completed the study by submitting full data.  The remaining 11 either did not submit any data or reported receiving no student visitors during the study timeframe.  Volunteers were solicited by an email invitation, which promised feedback on personal student visit data, as well as aggregate reports on the overall study (see Appendix A).  Each professor also was given free promotional items with the logo of the learning center printed on them.  

Based on previous faculty-based studies at R-MC, the initial response rate for volunteers (36%) was unexpectedly high for the relatively small faculty (90 members), perhaps indicating that the issue of student visits outside of class was an important issue as it related to course load and expectations for work outside of the classroom.  An additional dynamic acknowledged in the study was that the disability support services office maintained close ties with faculty on campus.  This may have positively influenced the type and number of faculty participants (i.e., recruiting professors who were more likely to encourage students to visit, and recruiting more professors).

Students  

The student participants were drawn from the entire student body  (N = 1,150), meaning that any student on campus who had a scheduled or unscheduled office visit with a participating faculty member during the timeframe of the study was a potential participant.  While this did not constitute a true random sample, since a form of self-selection was involved, it did presume an element of randomness due to the fact that seeking out professors during office hours is a widely accepted academic activity open to all students (i.e., there is no certain way to predict which students will actually do so).  The fact that students who do seek help tend to be more motivated and more self-determined was assumed a priori.

Procedure 

Each participating faculty member was provided with a student visit log book (see Appendix B), consent forms, and written directions for recording data.  The visit log book consisted of blank log pages designed with large print to be simple, clear, and easy to use.  The R-MC Institutional Review Board (IRB) and several cooperating faculty members made suggestions that enhanced the reliability of the log sheets before the study began.  Five categories of student visit type were created, so that student visits could be coded on the log sheet as related to: tests, advising, questions related specifically to majors and minors, papers, or “other.”

Faculty participants were also given written instructions for how to fill out the log book and seek informed consent from students who visited them.  Several faculty members asked about adapting the data form, or filling it in weekly rather than from visit to visit. Some minor adjustments to the protocol were ultimately permitted on a case-by-case basis, granting that they would not compromise the integrity of the data or contradict the conditions approved by the IRB.  Anecdotally, faculty participants reported during the course of the study period (the last half of a fall semester) that less than half a dozen students declined to participate in the study.

At the end of the semester, or when their log sheets were full, faculty members were instructed to turn in their log book to the primary researcher for data entry and coding, using nominal variables for disability status, type of disability, gender, subject area, and type of help sought.  If faculty members filled their log sheets before the end of the semester, new log sheets were issued to them.  New informed consent forms were also supplied to professors who used all of the forms initially provided to them.

The study took place between November 15 (just past mid-terms) and December 15 (the last day of finals), a period of time during which student visits to professors traditionally increase at R-MC.  With 31 faculty participants, it was expected that somewhere between 500 and 1,000 student visits would be recorded, or an average of 10-20 student visits per professor.

Design

The choice of a quantitative, non experimental design was based on the need to make reasonable comparisons between students with and without disabilities, to generate as large a pool of visits as possible, and the need to collect data within a relatively short time frame.  Although limited by the characteristics of the study campus, the number of anticipated data points (between 500 and 1,000 individual student visits anticipated) promised adequate cases for valid statistical analysis (McMillan & Schumacher, 2006).

After all of the log sheets were collected at the end of the semester, the data were entered into an SPSS version 13.0 spreadsheet and coded.  As the data were entered, the director of disability support services compared the names on the log sheets to the names of students who had self-disclosed as having a disability through the DSS office, and that information was added to the database in coded format.  Each student visit was coded separately.

After all of the data were entered, arrangements were made to destroy the original log sheets that contained student names, so that no connection between student data in the spreadsheet could be connected to specific student names on the log sheets.  Planned data analyses included tabulation of basic descriptive statistics, including total visits by type and by subject area, and a series of chi-square tests to check for significant differences between subgroups, primarily between students with self-disclosed disabilities and students without disabilities.  There were also plans to run an exploratory logisitic regression equation to see if help seeking could be reliably predicted by demographic characteristics.

Reliability and Validity

Several aspects of reliability and validity were addressed in considering the design of the study.  First, in terms of reliability, specific directions were developed in conjunction with the participating faculty to ensure that student visits were logged consistently across disciplines.  Staying after class for several minutes and answering student questions after a lecture, for example, did not qualify as a help-seeking visit.  To count as a visit, students had to physically meet a professor at his/her office or some other prearranged location outside of the classroom, and outside of normal class time.

A validity issue that was addressed was the nature of the small liberal arts campus environment.  Randolph-Macon College advertises itself as a college that practices “hand cultivation” of students and prides itself on the degree to which faculty work with students one on one outside of the classroom.  In this study, however, the concern was not with overall rates of help seeking, but rather with differential rates of help seeking between students with self-disclosed disabilities and students without disabilities.

It was anticipated that the findings would serve as a starting point for further investigation of help-seeking behavior, specifically as it relates to postsecondary students with disabilities.  Thus, the forms, variables, and overall design were intentionally structured to allow for future replication at other similar postsecondary institutions, or again at R-MC.

Results

The 21 reporting faculty participants documented a total of 413 student visits during the study period.  The 413 visits were made a by a total of 185 different students.  Of the 185 individual students, 19 or 10.3% were students with self-disclosed disabilities.  This compared to 13% of the entire student body that had self-disclosed a disability at R-MC at the beginning of the semester (150 out of 1,150) to the DSS office.  Using a chi-square statistic to compare these percentages, the ratio of students with disabilities seeking help in the study was not statistically different (p > .05) from the overall population of students with disabilities on campus.

Students without disabilities made an average of 2.25 visits to specific professors during the study period, whereas students with self-disclosed disabilities made 2.11 visits, on average.  Using a t-test to compare these group means, no statistical difference was found, t (183) = .251, p > .05.   By this criterion, students with disabilities were seeking help at rates similar to those of their peers without disabilities.  

Numerical differences were found in what students specifically sought help for from their professors (see Table 1).  However, computation of a chi-square statistic found no significant statistical differences (p > .05) between students with or without disabilities in any category.  

Table 1

Total Visits by Disability Status and Reason

___________________________________________________________________________




1-Test

2-Advising
3-Major
4-Paper
5-Other

___________________________________________________________________________

Students with

Disabilities 

9(22.5%)
5(12.5%)
---------
-
10(25.0%)
16(40.0%)

(n = 40)

Students without

Disabilities 

68(18.2%)
40(10.7%)
----------
73(19.6%)
192(51.5%)

(n = 373)

TOTAL

(N  = 413)

77(18.6%
45(10.9%)
----------
83(20.1%)
208(50.4%)

Table 2

DSS and Sample Population Percentages by Disability Type

___________________________________________________________________________




LD

ADD*

LD/ADD*
MED**
PSYCH

___________________________________________________________________________

All students 

registered with DSS
30%

30%

15%

15%

10%

DSS students 

in study 

25%

32.5%

5%

20%

17.5%

___________________________________________________________________________

*Denotes both ADD and ADHD types

**Includes hearing, visual, and other physical disabilities

There were no reported visits for the express purpose of advising, probably due to the time of the semester the data were gathered.

Students with disabilities sought help most frequently for papers and “other” (N = 10, and N = 16, respectively).  Students without disabilities also sought more help for papers and “other” (n = 73, and N = 192, respectively).  None of the between group differences in terms of disability status and reason for seeking help were significant using a global F-test, F(1, 411) = 1.098, p > .05.  Also, there were no significant differences related to gender, F(1, 411) = .073, p > .05, or year of student, F(3, 409) = 2.172, p > .05.  

However, significant differences were found between year of student and total overall number of visits, using a chi-square test that assumed equal distribution, p < .05.  Thus, the number of freshmen visits was by far the highest total (N = 129), which is not surprising given the assumption that freshmen need more support because they just entered college.  It is mildly surprising that the sophomore year would be the lowest (N = 77), since help rates at R-MC have historically tailed off year by year until graduation.

Overall, students sought help most often for “other” reasons (N = 208, see Table 1).  Using the notes on professor log sheets and informal interviews after the data collection, “other” reasons included homework or problem set questions, discussing group projects, miscellaneous questions about class material, extracurricular advising (clubs, work timesheets, or lab records), take-home exams, help with research projects, and problems related to advising.

Breaking down help by disability type (see Table 2) revealed no categories that were statistically different (in part due to small cell size).  In a larger study, however, a researcher might reasonably expect to find significant differences in behavior between individuals with visible and invisible disabilities, due to disability stigma (Green, 2003). 

There was variation by subject area in terms of total number of visits, which in part was due to whether multiple professors participated from the specific departments.  Education, for example, had three participants, and recorded by far the largest number of total visits (N = 108).  Drama, on the other hand, was represented by only one professor and had only one student visit (N = 1).  A one-way analysis of variance (ANOVA) was run to see if students with disabilities sought more help proportionally in specific subject areas than their peers without disabilities; no between-group differences tested significantly, F(10, 402) = .889, p > .05.

Finally, a logistic regression technique was employed to test the predictability of seeking help based on various factors, including gender and disability status.  Several models were tested with disability status as the dichotomous independent variable, and predictor variables of year, gender, and number of visits.  No significant models or parameters were identified in the process.

Discussion

The results of this study support some of the findings in the previous research, and also reflect some of the lingering ambiguity about help-seeking as a behavioral construct.  Seeking help is not solely about (a) meeting with professors outside of class.  It includes utilizing many other resources; resources that students may or may not opt to utilize; and (b) resources that may come after or in lieu of meeting with professors outside of class.  Based on a reasonable sample of students and professors in a given semester at R-MC, students with disabilities did not appear any less likely than their peers to seek help from their professors outside of the classroom.  Thus, the presence of a significant disability stigma effect was not reinforced by the results.

However, a number of important possible confounding factors must be considered.  Many students, both with and without disabilities, did not choose to seek help as defined in the study during the semester.  The 185 students in the study represented approximately 16.1% of the total student body at the time, so more than 83% of the student body did not seek help from the participating professors, or sought help from non participating professors or other resources.  Of the students who did not seek help, a reasonable argument can be made that the students with learning-related disabilities might have suffered more adverse academic consequences for their choice not to seek help than their peers without disabilities (Frank, 2004; Hoehn, 1999).  To investigate the specific nature of stigma barriers to seeking help, it would be necessary to target a different sample of students, those with disabilities who did not seek help, to cite one example.

The results in this study are a function of the specific environment in which the study was conducted.  Many small, private liberal arts schools focus a great deal of attention on the individual interactions between professors and students, and place a premium on encouraging students to seek help.  The results of a study similar to this one might be very different if conducted at a larger university, or a community college.  Also, it is possible that the same study could be repeated in the same environment during a different time of the semester and produce different results.  Perhaps the nature of disability stigma and other barriers to seeking help are manifested in different ways even among smaller institutions with similar missions.

Another issue to note is that of student motive.  Although the study was not technically a self-report study, student motives for seeking help were partially determined by the faculty participants who chose a reason for each student visit (and presumably were accurate in their assessments).  This non experimental design (like many others in the literature previously cited) did not obtain any true data about student motivations for seeking help.   This highlights the difficulty of designing true experiments in the social sciences, and particularly in educational research (McMillan & Schumacher, 2006).

Finally, some educators have suggested that help-seeking rates can be higher among the population of students with learning-related disabilities in comparison to students without disabilities, rather than lower (Palmer & Roessler, 2000; Torkelson & Gussel, 1996).  An increasing number of students with learning-related disabilities are gaining access to higher education in record numbers.  Many of these students presently have individualized education programs (IEPs) in high school, the support of multiple case managers and teachers, and elaborate transition plans, so it may be reasonable to expect that they will better at seeking help when they enter college.   This possibility again emphasizes the need for clarifying the help seeking construct, and conducting further research.  Further research may also help clarify the impact of gender on help seeking, and identify possible differences between disciplines and subject areas as they relate to help-seeking patterns.

Conclusion

College students with disabilities need to be equipped at least as well as their peers without disabilities with the ability to seek help (Gartin & Rumrill, 1996).  The results of this study and anecdotal evidence suggest that many students with disabilities at R-MC do seek help when they need it (Trammell, 2004).  In this study no statistical differences were found between students with and without disabilities in the rates they met with their professors outside of class.  Future research may show whether this holds true across types of postsecondary environments and consistently at similar institutions.

This study did not answer the larger question of whether or not students with disabilities are seeking enough help.  At the very least, the results suggest that further investigation of help seeking behavior in college students with disabilities needs to be undertaken.  Mixed-methods studies gathering both statistical and qualitative evidence might provide particularly meaningful insights in this regard.  There is also a clear a need for more experimental studies using random assignment and controls.

For disability service providers, the results of the present study hint that there may need to be some adjustments to the focus of their services.   In addition to facilitating classroom accommodations such as allowing additional time on tests or proctoring tests in a separate room, it may also mean coaching college students on how to ask for help and addressing the issue of disability-related stigma in the campus wide environment.  The vast literature on transition presumes that students with disabilities need more structure and encouragement when they enter college.  Perhaps seeking help at the same rate as their peers without disabilities is still not seeking enough help (Clarke, 1992; Duffy, 2002; Edmonson, Fisher, & Christensen, 2003; Gartin & Rumrill, 1996; Janiga & Costenbader, 2002; Trammell, 2005).
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Appendix A

Email sent to faculty recruiting them as participants

Dear Faculty members:

How many students visit you during office hours each week?  Have you ever been curious at the end of the semester to know just how many students you met face to face with outside of class?  Do you ever wonder if those meetings make a difference?

The R-MC IRB just approved a study entitled “Help Seeking Patterns in College Students with Disabilities,” and I am seeking faculty members who might be willing to record office visits by all students on a simple form until Christmas break.

While I can’t offer a stipend, I can offer two fringe benefits for those who are willing.  1) I plan to write a letter of thanks noting “above and beyond” support of student learning from the Higgins Academic Center that can go into a vita or personnel file, and 2) I intend to share the results of the study specifically with those who participate if they want to compare their results to the overall results.  (In other words, if you are interested, you can look at the stats for your students and compare them to the whole study—this specific data otherwise will go unreported.  Only aggregate data will be used with outside audiences.  It might give you some important feedback about the specific students you deal with, such as what percentage of your meetings was with students with disabilities, etc.).

Note that the recording sheets with students’ names will not indicate whether students have registered with DSS or not.  That will be coded in the DSS office during the winter break.  After data entry, the recording sheets with names will be destroyed.

For anyone who agrees to participate, I will put the recording sheets and consent forms for students in your mailbox in Peele Hall.  Perhaps, too, I can throw in a Higgins Academic Center coffee mug (and some coffee if you’re passing near the HAC).

Thank you for considering this—I believe there are some important trends relating to students with disabilities that the DSS office can help with if I have more information.  I also believe that faculty would be interested in knowing whether students with disabilities seek help at the same rate as other students.  I’ve heard anecdotally either extreme (seeking no help at all, or monopolizing the professor’s time), and there are also conflicting results in the published literature on help seeking.

With regards,

Jack Trammell

Higgins Academic Center

Appendix B

Log Sheet for Faculty

	Student Name

Date

Reason for Visit
(circle)

1.

____/____/____

1     2     3     4     5

2.

____/____/____
1     2     3     4     5
3.

____/____/____
1     2     3     4     5
4.

____/____/____
1     2     3     4     5
5.

____/____/____
1     2     3     4     5
6.

____/____/____
1     2     3     4     5
7.

____/____/____
1     2     3     4     5
8.

____/____/____
1     2     3     4     5
9.

____/____/____
1     2     3     4     5
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Abstract

Over a five year period, a university clinic performed psychological evaluations of 102 adults (including 85 college students) who reported that they were experiencing learning or attention problems.  Of 92 persons who completed the evaluation, 40 (43.5%) received no diagnosis, 7 (7.6%) received the diagnosis of ADHD, 29 (31.5%) received the diagnosis of LD, 2 (2.2%) received the diagnoses of both ADHD and LD, and 14 (15.2%) received the diagnosis of some other disorder, such as depression.  Those diagnosed with ADHD and/or LD were similar in terms of demographic characteristics, academic history, and most psychological test scores.  Those diagnosed with ADHD and/or LD differed significantly from those diagnosed with another disorder or no disorder on high school GPA, the Working Memory and Processing Speed Index scores of the WAIS-R/WAIS-III, and several academic achievement subscales of the WJA-III.  Issues concerning the diagnosis of LD and ADHD in university students are discussed.

Attention-deficit/hyperactivity disorder (ADHD) and Learning Disorder (LD) are most frequently diagnosed in children, but these conditions often persist into and cause difficulty throughout adolescence and into adulthood (American Psychiatric Association, 2000; Javorsky & Gussin, 1994).  Indeed, some individuals with ADHD and LD are not diagnosed until high school or even college (Glutting, Monaghan, Adams, & Seslow, 2002).  

The exact prevalence of ADHD and LD in the college population is unknown.  Glutting et al. (2002) reported various estimates showing that from one to four percent of college students have ADHD.  DuPaul, Schaughency, Weyandt, and Tripp (2001) provided evidence that self-reported symptoms of ADHD are relatively common among college students.  Further, the U.S. Department of Education (2000) reported that the number of students with disabilities at private four-year colleges or universities is increasing and estimated that, of those students with a disability, over 29% have LDs.

Thus, there is a need for research on LD and ADHD in college students to improve the methods used to evaluate and diagnose these conditions.  For example, Giovingo, Proctor, and Prevatt (2005) compared three models for diagnosing LD in a sample of 155 postsecondary students referred for assessment due to academic difficulty.  They found that these models provided widely varying numbers (from 37 to 103) of individuals who met diagnostic criteria for LD.  Comparing students to grade-matched norms resulted in more diagnoses of LD than did comparing them to age-matched norms.

 Maller and McDermott (1997) examined WAIS-R scores of 194 college students with LD and were unable to find a unique WAIS-R profile for the group.  Instead, 93.8% of the students with LD had profiles that matched the core profiles of the standardization sample.  The remaining 6.2% were highly variable and did not form a distinct LD WAIS-R profile.

Research on LD and ADHD in college students is also important because students with these conditions are likely to experience academic and other problems that may require some form of intervention.  For example, Gregg and Hoy (1990) found that college students with LD write with less cohesiveness than other students, which would likely lead them to encounter academic difficulty in courses that require written exams and assignments.  Witte, Philips, and Kakela (1998) reported that college graduates who had LD took longer to graduate and received lower GPAs than other students.  Mattek and Wierzbicki (1998) reported that college students with LD experience higher levels of depressive symptoms than other students.  Further, Wierzbicki (2005) noted that self-reported symptoms of ADHD and depression are significantly correlated in college students.  Finally, ADHD and LD have been associated with higher levels of anxiety in college students (Vance, et al., 2002). 

In summary, although ADHD and LD are most often diagnosed in children, they are occasionally first diagnosed in adults.  Despite the increasing recognition that these problems continue into adulthood, there is a relative lack of research on LD and ADHD in adults.  Additionally, although the number of postsecondary students with ADHD and LD appears to be increasing, there is a lack of research concerning these conditions in college students.

The present study attempted to address this lack of research.  The study summarized the psychological evaluations of 102 adults who had been referred for assessment because of learning or attention problems.  This summary may provide useful information concerning the occurrence and presentation of LD and ADHD in college students and adults in general.

Method 

Participants

Participants were adults who were evaluated for learning or attention problems over five academic years (Fall 1997 through Spring 2003).  Evaluations were conducted at a training clinic in a department of psychology at a private midwestern university.  Evaluators were graduate students in a doctoral program in clinical psychology; they were supervised by faculty members who are state-licensed psychologists.  In this five-year period, 134 adults were evaluated because they were experiencing difficulty at school or work and wondered whether their problem may be due to cognitive limitations, such as those associated with LD or ADHD.  Of these, 32 clients did not consent to having their data used in research and were not included in this study.  

This left 102 clients whose files were examined.  Of these, 10 did not complete the evaluation; 92 completed the evaluation so that a diagnosis could be assigned or ruled out.  Diagnoses of LD, ADHD, or other conditions were assigned according to DSM-IV (American Psychiatric Association, 1994) or, after the year 2000, DSM-IV-TR (American Psychiatric Association, 2000) criteria.  Diagnoses of LD were based on a clinical judgment of a significant discrepancy between measures of intellectual ability and academic achievement; in practice, 83.9% of participants with a diagnosis of LD received a difference of at least 1.5 standard deviations between measures, and 16.1% received a difference of between 1 and 1.5 standard deviations between measures.

Most participants (85; 83.3%) were college students, but 5 (4.9%) were 18-year-old high school students and 12 (11.8%) had completed college.  Fifty (49.1%) were male and 52 (50.9%) were female.  The mean age was 23.07 years (SD = 7.22; range = 18 to 56 years).  Participants who had completed college were self-referred, whereas the 18-year-old high school students had been referred by their school’s counseling staff.  Students attending the university at which the clinic is located were referred by the university’s Office of Disability Services, which coordinates assistance provided to students who have disabilities.  Some students initially presented directly to the clinic, having learned about the clinic’s evaluation services through faculty members, academic advisors, the university counseling center, or tutoring services.  These students were directed to the Office of Disability Services, which conducts an initial screen to determine whether students may be having academic difficulty for reasons such as inadequate study time or inadequate academic preparation.  Students who did not appear to have problems for these reasons were then referred by the Office of Disability Services to the clinic for an evaluation.

Measures

Participants completed an intake questionnaire, on which they gave demographic information, identified their presenting problem, and provided information about the history of their presenting problem as well as their social, family, and educational   background.

The WAIS-R (Wechsler, 1981) or the WAIS-III (Wechsler, 1997) was administered to most participants to assess intellectual functioning.  These tests provide measures of general intellectual ability, verbal and nonverbal intelligence, and four index scores of cognitive skills (Verbal Comprehension, Perceptual Organization, Working Memory, and Processing Speed).

The WJA-R (Woodcock & Johnson, 1989) or the WJA-III (Woodcock, McGrew, & Mather, 2001) was administered to most participants to assess academic achievement.  These tests provide measures of five broad academic knowledge areas or skills.  Other WJA-R or WJA-III subtests of specific academic abilities were administered.  However, because most participants were only administered subtests related to their reported areas of academic difficulty, most subtests were not administered to sufficiently large numbers of participants to allow meaningful statistical analyses, so those results are not reported here.

Several additional tests were administered to substantial subsets of participants.  The Wender Utah Rating Scale (WURS; Ward, Wender, & Reimherr, 1993) is a self-report measure in which adults retrospectively report childhood symptoms of ADHD.  The Beck Depression Inventory (BDI; Beck, 1996) and the Beck Anxiety Inventory (BAI; Beck, 1990) are self-report measures of the symptoms of depression and anxiety.

Procedure

Client files were examined by one of the researchers. To ensure confidentiality, each client was assigned an identification number.  After all data were recorded, the list of identification numbers and corresponding names was shredded.

Several categories of variables were recorded:  (a) demographic information (race, gender, age, years of education); (b) academic history (high school GPA, college GPA, ACT composite); (c) symptoms (referral question; prior diagnosis of LD; prior diagnosis of ADHD); (d) intelligence (WAIS-R/WAIS-III FSIQ, VIQ, PIQ, WMI, POI, PSI and VCI, and individual subscale scores); (e) academic achievement (WJA-R/WJA-III broad knowledge area and individual subject scores);  (f) diagnosis assigned; and (g) other (WURS, BDI, BAI).  The referral question and prior diagnoses of LD and ADHD were initially recorded from the participant’s responses to the intake questionnaire.  The referral question was therefore based largely on participants’ self-report.  However, many participants had previously been diagnosed with ADHD or LD or had discussed their academic difficulty with others, such as faculty advisors or tutors, so most participants identified their problem as being due to learning and/or attention.  Information concerning prior diagnosis of ADHD or LD was included in the final evaluation report.  In several cases, participants reported prior diagnoses of LD or ADHD during interviews that they had not listed on the intake questionnaires.

Results

Client Characteristics at Presentation 

Demographic variables and academic history.  Most participants were Caucasian (81.3%), 5.5% were African-American, 5.5% were Hispanic, 2.2% were Asian, and 5.5% were mixed race or other.  The mean years of education was 13.72 (SD = 1.66).  The mean high school GPA was 3.15 (SD = 0.62); the mean college GPA was 2.62 (SD = 0.69).  The mean ACT composite score was 20.98 (SD = 4.36).  In general, participants who were college students resembled the university’s student body in age, gender, and race.  However, participants had lower ACT composite scores and lower college GPAs than the general university population (Ms = 26, 3.02, respectively).
Prior diagnosis.  Some participants had previously been diagnosed with LD or ADHD.  These individuals typically sought the current evaluation to qualify for assistance through the university’s Office of Disability Services or, if in high school, to qualify for special accommodations when taking college entrance examinations.  Nine (8.8%; 7 males, 2 females) had previously been diagnosed with ADHD; 10 clients (9.8%; 7 males, 3 females) had previously been diagnosed with LD; 3 (2.9%; 2 males, 1 female) had previously been diagnosed with both ADHD and LD.

Referral question.  Referral question was coded as ADHD, LD, or both, based on the participant’s presentation of the major problem as involving attentional difficulties, problems learning or performing a specific academic subject, or both.  Twenty-three participants (16 male, 7 female) sought assessment for possible ADHD; 38 (15 male, 23 female) sought assessment for possible LD; and 37 (18 male, 19 female) sought assessment for both ADHD and LD.  Four participants (1 male, 3 females) did not present their major problem in a way that allowed classification in these three groups and were coded as Other.

The relationship between prior diagnosis (ADHD, LD, both, other, none) and referral question (ADHD, LD, both, other) was examined using a measure of the association between nominal variables, and was determined to be significant (Phi = 0.52, p < .05).  Clients previously diagnosed with ADHD tended to seek assessment of possible ADHD, whereas clients previously diagnosed with LD tended to seek assessment of possible LD.

Evaluation Results

Test scores.  Table 1 presents the means and standard deviations of measures of participants’ intellectual functioning, academic achievement, and emotional distress.  In general, intellectual functioning was at the high end of the average range, whereas academic achievement ranged from the average to the low end of the average range.  Participants’ emotional distress tended to be above average, in the range indicative of mild distress.
Table 1
Mean Intellectual, Academic Achievement, and Emotional Test Scores of Adults Evaluated for Learning or Attention Problems

______________________________________________________

Score




N
   M

  sd

______________________________________________________

WAIS

Full Scale IQ


95
107.89

13.22

Verbal IQ



95
108.94

14.14
Performance IQ


95
105.00

12.99

Verbal Comprehension Index
81
110.04

14.67

Working Memory Index

81
103.68

12.74

Perceptual Organization Index
81
106.15

13.47

Processing Speed Index

81
  97.75

15.10

WJA

Broad Reading


80
100.88

15.26

Broad Math


80
  97.15

16.12

Broad Written Language

79
  94.59

14.46

Broad Knowledge


56
  90.87

17.47

Skills



54
  97.92

14.45

BDI




28
  14.07

12.66

BAI




25
  12.36

10.10

______________________________________________________

Note.  This table combines scores from the WAIS-R and WAIS-III and from the WJA-R 

and WJA-III.

Assigned diagnosis.  Seven (7.6%) of the 92 participants who completed the evaluation were diagnosed with ADHD, 29 (31.5%) with LD, 2 (2.2%) with both ADHD and LD, and 14 (15.2%) with another diagnosis (such as depression or an anxiety disorder); 40 participants (43.5%) received no diagnosis.  Thus, 41.30% of adults who were evaluated for learning or attention problems were diagnosed with ADHD, LD, or both.

Three of the 9 clients previously diagnosed with ADHD had their diagnosis confirmed; 3 of the 10 clients previously diagnosed with LD had their prior diagnosis confirmed.  Of the three clients who had previously been diagnosed with both ADHD and LD, only 1 client received the diagnosis of LD; the other prior diagnoses were not confirmed.

A test of the association between nominal variables found that assigned diagnosis (ADHD, LD, both, other, none) and referral question (ADHD, LD, both, other) were significantly associated (Phi = 0.46, p < 0.05).  In general, those assessed for possible learning problems tended to have their diagnosis of LD confirmed (16 of 28), although only 5 of 23 clients assessed for possible attention problems had the diagnosis of ADHD confirmed.  Of 37 individuals assessed for both attention and learning problems, 2 were diagnosed with ADHD, 11 were diagnosed with LD, and 1 was diagnosed with both ADHD and LD.

A test of the association between nominal variables determined that assigned diagnosis (ADHD, LD, both, other/none) was not significantly associated with prior diagnosis (ADHD, LD, both, other, none) (Phi = 0.47, p = .16).  Only six clients with a prior diagnosis of ADHD, LD, or both, had their prior diagnosis confirmed.

Test Results of Diagnostic Groups

ADHD versus LD.  Participants who received the diagnoses of LD and ADHD were compared, excluding the two clients who received both diagnoses.  Mean demographic variables, academic history variables, and measures of intelligence, academic achievement, and emotional distress are presented in Table 2.  Because the number of participants who were administered some tests was small, separate analyses were conducted for the categories of demographic characteristics and academic history, intelligence test scores, academic achievement scores, and measures of emotional distress.  Results are reported only for comparisons in which there were at least four persons in each group.

A MANOVA was conducted to compare those diagnosed with ADHD and LD on the demographic variables of age and years of education.  This analysis determined that there was no significant difference between groups, F(2, 30) = 1.64, n.s.

A MANOVA conducted to compare clients diagnosed with ADHD and LD on the PIQ, VIQ, and FSIQ scores on the WAIS-R/WAIS-III analysis determined that there was no significant difference between groups, F(3, 32) = 1.02, n.s.  A MANOVA was then conducted to compare clients diagnosed with ADHD and LD on the VCI, WMI, POI, and PSI scores of the WAIS-R/WAIS-III.  This analysis determined that the groups did not differ significantly on these four measures combined, F(4,24) = 1.69, p = .18, even though univariate tests showed that the two groups differed on the WMI, F(1,27) = 4.78, p < .05, and the PSI, F(1,27) = 5.13, p < .05.  On these variables, persons diagnosed with ADHD tended to have higher scores than those diagnosed with LD.

A MANOVA was conducted to compare participants diagnosed with ADHD and LD on WJA-R/WJA-III scales.  Persons diagnosed with LD tended to have lower academic achievement scores than clients diagnosed with ADHD.  However, the MANOVA showed that the groups did not differ significantly on five broad measures of academic skills, F(5, 8) = 0.63, n.s.
A MANOVA was conducted to compare individuals diagnosed with ADHD and LD on the BAI and BDI.  This analysis determined that, considering the two tests together, there was a nonsignificant trend for the groups to differ, F(2,8) = 3.38, p < .10.  Univariate tests showed that the two groups differed significantly on both the BDI, F(1,9) = 5.83, p < .05, and the BAI, F(1, 9) = 6.42, p < .05.  On both tests, individuals diagnosed with ADHD reported less emotional distress than those diagnosed with LD.

ADHD/LD versus other/none.  Participants diagnosed with ADHD/LD were compared to those who received another or no diagnosis.  Means and standard deviations for demographic, academic history, intelligence test, academic achievement test, and emotional test scores are in Table 3.  Because many participants were missing at least one of the demographic and academic history variables, a multivariate analysis could not be used to examine these variables.  Instead, a series of univariate ANOVAs was conducted to compare groups.  These analyses determined that participants diagnosed with ADHD/LD did not differ from others on age, F(1, 90) = 1.27, n.s., years of education, F(1, 83) = 0.34, n.s., ACT composite, F(1, 23) = 0.44, n.s., or college GPA, F(1, 42) = 0.63, n.s.  However, the groups did differ significantly on high school GPA, F(1, 43) = 6.00, p < .05.  Persons diagnosed with ADHD or LD had lower high school GPAs than others.

MANOVAs were conducted to compare persons diagnosed with ADHD/LD to those diagnosed with none/other on intelligence test scores.  The groups did not differ when compared on the three IQ scores, F(3,87) = 1.34, n.s.  However, they differed significantly when compared on the four index scores, F(4,72) = 3.08, p < .05.  Post hoc univariate tests showed that the groups differed significantly on both the WMI, F(1,75) = 6.68, p < .05, and the PSI, F(1, 75) = 5.26, p < .05.  For both measures, clients diagnosed with ADHD/LD had lower index scores than clients diagnosed with none/other.

A MANOVA was then conducted to compare persons diagnosed with ADHD/LD to those diagnosed with none/other on the WJA-R/WJA-III.  This test showed that the groups did not differ on the five broad cluster scores, F(5, 41) = 1.74, n.s.

A MANOVA determined that participants diagnosed with ADHD/LD versus None/Other did not differ significantly on the two measures of emotional distress, F(2, 19) = 0.26, n.s.

Table 2
Mean Demographic, Academic History, and Test Scores for Adults Diagnosed with ADHD and LD

________________________________________________________________

                                       
      ADHD         
               LD

 

                                 
__________________     
__________________     

Variable    
N
    M
     sd

 N
    M
  sd
 
________________________________________________________________

Age  
7
  18.86
 1.86    
29
22.83
  6.48    
 

Years Education
6
  12.33
 1.83     
27
13.74
  1.87    
 

High School GPA
3           2.78
 0.79      
13   
  2.88
  0.47    
  

College GPA
2           1.54
 0.37     
18    
  2.63
  0.58   
  

ACT Composite
2
  19.00
 0.00    
  5     
20.80
  4.76


Full Scale IQ

7
108.71
 5.82

29      106.38
12.85


Verbal IQ         
7
110.86
 2.79

29      105.93
13.46

Performance IQ
7
104.57
11.80
29      105.41
12.87


VCI
6
110.00
 5.97

23      107.04
15.93


WMI
6
105.50
 5.39

23
97.13
  8.88


POI  
6   
113.00
17.71
23      105.61
12.20

PSI
6   
101.00
 8.41

23
89.09
12.06

Broad Reading
5
101.60
13.99
27
95.22
15.42


Broad Math
5
103.00
 5.83
27
92.30
16.06


Broad Written Language
5    
  93.00
10.39
26
88.92
15.17

Broad Knowledge    
5
  97.20
 8.61
13
90.15
20.17


Skills
3
103.67
 9.24
13
95.23
  8.43


BDI
4
   2.75
 1.89  
  8
17.25
11.39      

BAI
4
   2.25
 1.50  
  7
16.00
10.55


____________________________________________________________

Notes.  This table combines scores from the WAIS-R and WAIS-III and from the WJA-R and 

WJA-III.  VCI = Verbal Comprehension Index. WMI = Working Memory Index. 

POI = Perceptual Organization Index. PSI = Processing Speed Index.
Table 3

Mean Demographic, Academic History, and Test Scores for Adults Diagnosed with ADHD/LD Versus Other/None

__________________________________________________________________

                                                    ADHD/LD         
       None/Other

                                 
___________________         ___________________     

Variable    
N
     M
      sd
N
    M
   
  sd
 
__________________________________________________________________

Age  

38
22.03
     5.89
54
  23.78
  8.20    

Years Education

35
13.56
     1.89
50
  13.77
  1.50    

High School GPA

16
  2.86
     0.51  
29
    3.31
  0.62    

College GPA
21
  2.53
     0.64
23
    2.70
  0.74     

ACT Composite
  8
20.13
     3.72
17
  21.38
  4.68

Full Scale IQ

38
106.84
11.46
53
108.74
14.17

Verbal IQ         

38
106.53
12.03
53
110.58
15.42
Performance IQ

38
105.74
12.37
53
104.68
13.22

VCI
30
107.93
14.22
47
111.30
15.35

WMI
30
  99.60
  9.63
47
106.91
13.45

POI  
30
106.80
13.39
47
106.43
13.09

PSI
30
  92.83
13.97
47
100.85
15.56

Broad Reading

34
  96.09
15.01
42
104.31
14.98

Broad Math

34
  95.06
16.00
42
100.02
16.07

Broad Written Language
33
  89.18
14.56
42
  98.12
13.77

Broad Knowledge    
20
  91.55
18.80
34
  90.56 
17.41

Skills

18
  96.94
  9.51
34
  98.53
16.89

BDI
12
  12.41
11.60
15
     15.20
14.12       

BAI
11
  11.00
10.75
12
  12.17
  8.72   

__________________________________________________________________

Notes.  This table combines scores from the WAIS-R and WAIS-III and from the WJA-R 

and WJA-III.  VCI = Verbal Comprehension Index. WMI = Working Memory Index. 

POI = Perceptual Organization Index. PSI = Processing Speed Index.

Discussion

This article presented the results of psychoeducational evaluations of adults who were assessed for possible learning and attention problems.  Of the 92 individuals who completed the evaluation, 41.3% were diagnosed with ADHD, LD, or both.  In a previous study at the same university, Wierzbicki (2002) found that only 29.4% of college students who had been evaluated because of academic difficulties were diagnosed with ADHD or LD.  The difference between the results of the present and the previous study may be due to the fact that, in Wierzbicki (2002), the students had been referred by the university’s Office of Disability Services to psychologists in the surrounding community, whereas the evaluations in the present study were all conducted by a single clinic located within the university.  Having a single clinic perform the evaluations should result in assessments that are better standardized, and therefore likely to be more accurate than when students are evaluated at a variety of clinics.

The results show that adults diagnosed with LD and ADHD did not differ from one another in measures of intellectual ability and academic achievement.  In general, participants diagnosed with ADHD and LD tended to have IQ test results in the upper end of the average range, and to have academic achievement test scores in the lower half of the average range.   This is consistent with the finding of Maller and McDermott (1997) that college students with LD do not exhibit a distinct WAIS-R profile.

Still, it is possible that differences exist between groups diagnosed with ADHD and LD and might be detected when larger samples are compared.  For example, participants diagnosed with ADHD had higher working memory and processing speed index scores than those diagnosed with LD.  However, the multivariate comparison of groups of all four index scores did not indicate that group differences were significant, likely because of the limited sample size.

Participants in this study who were diagnosed with ADHD and/or LD tended to have lower academic achievement scores than others.  Most participants sought the evaluation because of academic difficulty.  The assessment demonstrated that adults diagnosed with LD or ADHD tend to have lower academic achievement than individuals who are experiencing academic difficulty but who are not diagnosed with ADHD or LD.

The study also found that adults with LD report more emotional distress than adults with ADHD.  On both the BAI and the BDI, participants diagnosed with LD had mean scores in the moderate range, whereas adults with ADHD had mean scores in the average range.  This suggests that adults with LD experience more difficulty in coping with the demands of school or work than do adults with ADHD even when they have comparable levels of intellectual ability.  This result is consistent with the finding of Mattek and Wierzbicki (1998) that college students with LD report higher levels of depressive symptoms than other college students, and the finding of Heiligenstein, Guenther, Levy, Savino, and Fulwiler (1999) that, despite their academic difficulties, college students who have ADHD do not differ from a control group of students in terms of psychological impairment.

Still, it is important to recognize that other research has shown that adults with ADHD tend to experience more psychological problems, including both depression and anxiety, than other adults (Marks, Newcorn, & Halperin, 2001; Weiss, Hechtman, & Weiss, 1999).  The finding in this study that adults diagnosed with ADHD were in the average range on measures of depression and anxiety may have been due to the limited sample or the fact that, as college students at a private university, they may have a higher general level of functioning than other adults who have ADHD.

It is important to note that the measures of emotional distress in this study were only administered when the evaluator determined that emotional adjustment was an issue for a given client.  Thus, emotional distress was assessed only in subsamples of LD and ADHD participants.  It is possible that the observed difference in emotional distress between adults with LD and ADHD was due to the small sample sizes, and therefore may not generalize to the general populations of adults with these conditions.  For this reason, it is important that future research continue to examine the differences in emotional adjustment between adults with ADHD and LD.

Many adults who report problems in school or work do not have the diagnoses of ADHD or LD.  In this study, 43.5% of clients who completed the evaluation did not receive a diagnosis.  These individuals generally were found to be experiencing difficulty at school or work because of limited study skills, cognitive ability, academic preparation, time devoted to studying, or motivation.  Although these clients did not meet DSM-IV criteria for ADHD or LD, they still could benefit from services such as training in time management, study skills, or academic remediation.

Psychological conditions other than ADHD and LD can also cause significant problems at school or work.  In the present study, 15.2% of clients received a diagnosis other than ADHD or LD; most typically, these other diagnoses were mood or anxiety disorders.  Some clients who described their problems as attentional, because they had trouble focusing on lectures or reading, were eventually diagnosed with another problem that can interfere with concentration, such as depression, posttraumatic stress disorder, or adjustment disorder.  Other clients who described their problem as attentional, because they had difficulty sustaining concentration, were eventually diagnosed with another condition that is associated with racing or intrusive thoughts, such as bipolar disorder or obsessive-compulsive disorder.  Thus, psychologists who evaluate adults for possible ADHD or LD should consider other  conditions that can interfere with cognitive performance.

The study found that the referral question was associated with the diagnosis assigned.  That is, individuals who sought evaluations for “attention problems” received the diagnosis of ADHD more than did those who sought evaluations for “learning problems.”  Thus, although some clients present with nonspecific complaints of “academic difficulty,” many present with a clear idea of the nature of their academic problem.

Still, the client’s description of the presenting problem is not necessarily accurate.  For example, one client identified her problem as “attentional” because she reportedly had difficulty paying attention to and understanding lectures.  This client sought an evaluation for ADHD after her younger brother had been diagnosed with ADHD, and she wondered whether her trouble in college may be due to the same condition.  The assessment showed that this client had an LD in receptive language.  Thus, her trouble attending to lectures was due to a language processing rather than an attentional problem.

The association between prior and current diagnoses of ADHD and LD was found not to be significant.  For some participants who previously had been diagnosed with ADHD, this diagnosis was not confirmed in the present evaluation.  It is possible that their condition, originally diagnosed correctly, had been corrected or so diminished that it no longer met clinical criteria.  DuPaul et al. (2001) suggested that many symptoms of ADHD fade over time, which may lead to the underdiagnosis of ADHD in adults who, nonetheless, may continue to experience some academic difficulty.

Diagnosing ADHD in adults is often difficult.  One of the diagnostic criteria for ADHD is that its symptoms occur before age 7 years (American Psychiatric Association, 2000).  Even though adult clients may exhibit sufficient current symptoms to meet diagnostic criteria for ADHD, a diagnostician may find it difficult to determine whether these symptoms were present before age 7.  Relying on retrospective accounts of childhood symptoms introduces error and may lead to misdiagnoses (Wierzbicki, 2005).  For this reason, Taylor and Keltner (2002) suggested a new diagnosis that allows for later-onset of ADHD, especially in women.  Future research could examine this suggestion of expanding the age requirement for diagnosis of ADHD.

Another possible reason why the association between prior and current diagnoses of ADHD was not significant is that some of the prior diagnoses may have been inaccurate.  Some evaluators and instruments may overestimate the occurrence of ADHD.  For example, Schatz, Ballantyne, and Trauner (2001) used the Test of Variable Attention (TOVA), a computerized test of ability to sustain attention, as part of an assessment of ADHD.  In a population of control subjects who had no significant symptoms of ADHD on other measures, 30% obtained TOVA scores consistent with the diagnosis of ADHD.  In the present study, previous diagnoses of ADHD or LD had been assigned by a variety of school systems, mental health professionals, and pediatricians.  The prior evaluations of clients were not standardized and may have been less accurate than the evaluations in the present study.

For example, one participant had been diagnosed with ADHD about 18 months before being evaluated at the clinic in this study.  The prior diagnosis had been assigned by a general practitioner at a time when the client was working fulltime, attending an evening training program, and experiencing the break-up of a relationship.  The client told his physician that he was having trouble concentrating on his evening studies, at which time he was diagnosed with ADHD and prescribed Ritalin.  The client tried the medication for a week, did not find it useful, and stopped taking it.  He later sought a more thorough evaluation from the clinic in this study because he was about to graduate from college and would be unable to enter a military officer training program if the diagnosis of ADHD remained on his record.  The client’s evaluation did not demonstrate any attentional difficulty, so the clinic’s finding of no diagnosis did not support his prior, likely inaccurate, diagnosis.

Because prior diagnoses of LD or ADHD are not always accurate or current, it is important for university Offices of Disability Services to evaluate carefully the documentation provided by students to verify the existence of these conditions.  For example, in an early investigation on this topic, McGuire and Madaus (1996) found that the documentation of LD at a major university was problematic, because assessments were not always comprehensive, based on valid measures, or standardized.  In 1997, the Association on Higher Education and Disability (AHEAD) approved a set of standards for documentation of disabilities, which were revised in 2005 (AHEAD, 1997, 2005).   According to these standards, evaluations should be conducted by appropriately credentialed professionals who use appropriate diagnostic methods, should include the diagnosis of the disability, and address how the disability limits current functioning and is likely to affect future functioning.  Professionals who evaluate college students and other adults for possible LD or ADHD should attend to these standards.

There are several limitations to this study.  First, most of the participants were students at a private university.  This university is selective, so students typically have histories of successful academic performance.  For this reason, they may not be representative of adults with LD and ADHD who attend less selective universities or who do not attend college.

Another limitation was that the evaluations were conducted over a five-year period.  It is possible that cohorts of students at the university change from year to year, given changes in admissions standards.  Similarly, even though all the evaluations were conducted within a single clinic, new editions of the intelligence and academic achievement tests and of the diagnostic criteria were published during the period in which the evaluations were conducted.  For this reason, the evaluations were not conducted in as standardized a fashion as would have occurred if all evaluations had been conducted in a single year.

Psychologists should continue to investigate LD and ADHD in college students and adults in general.  Accurate differential diagnosis of the various conditions that may cause academic difficulty is necessary so that psychologists can offer the most appropriate and effective interventions.   It is also important to be aware of and address the emotional distress that can be a consequence of the academic difficulties experienced by students with LD.
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Abstract

This article reports the results from a national survey of experiences in postsecondary education of students with visual impairments in gaining access to textbooks. Participants were members of listserves sponsored by the student affiliates of the American Council of the Blind and the National Federation of the Blind. While the majority of students were successful in gaining access to their textbooks in formats they could use, a greater number reported delays in procuring textbooks. National accessible textbook providers such as Recording for the Blind & Dyslexic, http://www.bookshare.org, and the National Library Service for the Blind and Physically Handicapped influenced the ways in which respondents gained access to textbooks. Respondents called for quicker access to textbooks, differing formats for electronic versions, changes in how electronic texts are structured, and improvements in service delivery related to textbook conversion for offices serving students with disabilities and publishers.

Although hailed as landmark legislation for people with disabilities, the Americans with Disabilities Act (ADA, 1990) does not require book publishers to provide accessible formats of books for individuals with print reading disabilities. Internationally, the DAISY Consortium’s (http://www.daisy.org) members work to promote global access to printed books produced by libraries, publishers, and governments. The most recent reauthorization of the Individuals with Disabilities Education Improvement Act (IDEA) mandates that publishers provide electronic copies of textbooks to K-12 students. The National Instructional Materials Access Standard (NIMAS) (http://www.ed.gov/policy/speced/guide/idea/idea2004.html) has been published in the Federal Register to provide guidance on the production of accessible instructional materials for K-12 students, but no such federal bill currently exists for students in postsecondary education. 

Several states have recently passed textbook legislation for postsecondary institutions (S. Noble, personal communication, September 29, 2003), including Kentucky and New York. In these states, postsecondary students with print disabilities are provided electronic versions of their textbooks for college courses. The U.S. Office for Civil Rights has found that universities struggle to provide timely access to textbooks for students with print disabilities (http://www.ed.gov/ocr/), and many of its findings are mirrored by the results of the current study. The American Association of Publishers recently announced the formation of the Alternative Formats Solutions Initiative to address the needs of print-disabled postsecondary students in accessing course materials (http://www.publishers.org/press/releases.cfm? PressReleaseArticleID=321; Kessler, 2006).

Despite these promising developments, since postsecondary education publishers are currently not mandated to make textbooks accessible on a national level, the responsibility for providing alternate formats of textbooks falls on the shoulders of offices for students with disabilities (OSDs) at the university or college level. OSDs or the students requiring the accommodation can request book titles from publishers. The practice of alternative formats is not yet widespread, and many publishers provide electronic files in formats not useable by people with vision loss (Lingane & Fahnestock, 2003).

Lewis and Farris (1999) reported that approximately 55% of postsecondary institutions enrolling students with disabilities in 1996-1998 provided books on tape. Increasingly, they are steering away from providing students with print disabilities live readers or audiocassette versions of textbooks (B. McMurray, personal communication, October 15, 2003). Instead, OSDs employing optical character recognition software (Higgins & Raskind, 1997) to recognize images of pages from textbooks scanned in by optical scanners (Edwards & Lewis, 1998; Raskind & Higgins, 1998). Previously edited electronic versions of textbooks are given to students to read in various ways including via the World Wide Web, diskette, or CD-ROM (Homey & Anderson-Inman, 1999). In a survey of OSDs, Michaels, Pollock, Morabito, and Jackson (2002) found that 83% of the respondents possessed scanners for text conversion.

OSDs wishing to scan textbooks instead of recording them onto cassette must invest in a considerable amount of equipment and must designate staff to scan books and edit the subsequent files before students can retrieve them. Since implementing such a program can strain already tight budgets, scanning textbooks can be a daunting task, especially for many smaller colleges (Michaels et al., 2002). However, the Office for Civil Rights has continuously upheld colleges and universities’ responsibilities for accommodating students with print disabilities (Senge & Dote-Kwan, 1998).

Surveying college students with visual impairments at 18 postsecondary institutions in California, Senge and Dote-Kwan (1995) found that the majority of OSDs required two to six days to produce alternate formats of requested documents. When students requested braille, the delay in document production was longer than seven days. Eleven out of the 18 universities surveyed reported that electronic texts were not available at all. Although this study cannot be generalized to the nation, it illustrates that a clear gap exists between student needs and what OSDs are able to provide.

Because reading assigned materials for courses in college is an important part of class participation and contributes significantly to comprehension of course content, students with visual impairments who fail to gain appropriate access to their textbooks may suffer academically. McBroom (1994) conducted telephone surveys with 102 college juniors and seniors with visual impairments. McBroom noted that gaining access to textbooks and other printed materials such as diagrams was one of the students’ biggest challenges. A majority (59%) of McBroom’s respondents used sighted readers to gain access to classroom materials. Over one third (38%) used magnification devices to enlarge regular print materials. Brailled and large printed materials were used by an equal number of students (17%, respectively). Finally, 75% of the students surveyed by McBroom used taped textbooks.

The few existing studies indicate that there is little current literature about the methods that college students with visual impairments use to gain access to textbooks. For example, McBroom’s (1994) study that was broad in scope, but it was conducted over ten years ago. Other studies either had extremely small samples (Frank, 2000) or sampled students in smaller geographic regions such as a few states (Lancaster, Mellard, & Hoffman, 2001; West et al., 1993) or in only one college (Jorgensen et al., 2003). Additionally, with the exception of the Homey and Anderson-Inman (1999) study, earlier research did not acknowledge e-mail, world wide web-based retrieval, http://www.Bookshare.org, http://www.Audible.com, or Recording for the Blind & Dyslexic (RFB&D, http://www.RFBD.org) books on CD as a means by which access to textbooks could be arranged. These resources could not be reported due to the lack of their existence – with the exception of RFB&D - at the time these studies were carried out (Homey & Anderson-Inman; Lewis & Farris, 1999; McBroom, 1994; Morrow, 1999; Senge & Dote-Kwan, 1995).

It is important to document how textbooks are accessed in this rapidly changing information age in which Internet access and widespread usage of personal data devices are shaping students’ lives. Student-reported barriers and solutions to gaining access to textbooks must be understood in order to improve services for such students at the university and national levels. Hence, the purpose of this study was to learn how college students with visual impairments gain access to their textbooks, barriers to gaining access to textbooks, strategies for overcoming barriers, and recommendations for improving text conversion.

Methodology

Participants

The participants were 119 primarily full-time college students with visual impairments who were members of one of two national listserves during April and May of 2004. The listserves were sponsored by (a) the National Alliance of Blind Students, which is an affiliate chapter of the American Council of the Blind; and (b) the National Association of Blind Students, an affiliate of the National Federation of the Blind. Students joining the listserves of these two groups do not have to be members of either the American Council of the Blind or the National Federation of the Blind. Furthermore, students may be members of both listserves. 

Of the members subscribed to the National Association of Blind Students, the listserve moderator estimated that approximately 200 were students (D. Andrews, personal communication, December 17, 2005). The listserve moderator for the National Alliance of Blind Students (R. Lynch, personal communication, January 17, 2004) estimated that around 100 students subscribed to the listserve. Based on the number of individuals estimated to be subscribing to each of the two listserves (i.e., 300, with some duplication between both listserves), a conservative approximation of the percentage of listserve subscribers who participated in the study is 40%. This estimate does not take into account the number of participants who learned about the survey from other sources than the two listserves. Demographic data for the participants are presented in Table 1.

Instrumentation

The instrument used in this study was a 35-item online survey constructed by the primary researcher after conducting a thorough review of the literature on access to coursework by college students with visual impairments. Four experts reviewed electronic versions of the survey. The expert reviewers had extensive experience in vocational rehabilitation and working with college students with disabilities. They recommended few changes to the survey.

The survey was put online on April 7 and taken off line May 25, 2004. The survey consisted of three major sections. The first section posed questions to students utilizing services from OSD offices regarding their text conversion experiences. The second section posed questions to all participants (i.e., students utilizing OSD services and those not using such services) regarding their text conversion experiences. A demographics section completed the survey.

Seven college graduates with visual impairments piloted the survey. Three used screen magnification software to see the screen; four used screen reader software that produces synthetic speech, affording them auditory access to the screen. This specialized piloting was done to ensure participants would experience minimal barriers when attempting to fill out the online survey. Those piloting the survey were asked to report the length of time it took to complete the survey and any difficulties they had encountered with completing the survey. The survey took around 20 minutes to complete, and no difficulty was reported by any of the pilot participants.

Procedures

Permission was obtained from the moderators of the listserves to post e-mails to each listserve asking college students with visual impairments to participate in an accessible, online survey. The link for the survey was embedded in the e-mail, enabling students to go directly to the consent letter. Students electing to fill out the online survey for this study were directed to point their browsers to the web link. Participants read the consent letter and were either directed to click on a “continue” link to access the web-based survey or an “I don’t want to participate” link that brought them to a short nonrespondent survey. To demonstrate that those electing not to participate in the survey did not differ significantly from those choosing to participate, the nonrespondent survey requested demographic information and asked the nonrespondents why they did not participate in the survey. When reviewing the results received after data collection was halted, it was found that no one elected to fill out the nonrespondent portion of the survey.

With the hope of increasing the response rate for the survey, an advertisement for study participation was also posted on http://www.eyes2eyes.com – a website hosting blindness-related articles. The primary researcher received four inquiries regarding the survey from that page. Since no contact information from participants was gathered via the survey, it was not possible to track whether any of the survey respondents heard of the survey through the http://www.eyes2eyes.com webpage. Due to the nature of e-mail communication, various individuals subscribed to the listserves mentioned previously forwarded the survey. One OSD provider forwarded the survey link to her students who were blind or visually impaired. The American Foundation for the Blind (AFB, http://www.afb.org) posted the link on its forum page. 

Since some students have joined the listserves of both the American Council of the Blind and the National Federation of the Blind, students were asked to participate only once to prevent duplication of results. The researcher did not require medical documentation of a student’s visual impairment before participation in the survey. The nature of the questions in the survey applied only to students who could not utilize traditional printed college textbooks. Since participants were gathered from blindness-specific listserves and web pages, it is likely that only students with visual impairments participated.

Table 1

Demographics of Respondents (N=119)

	Demographics
	Frequency
	Percent

	Enrollment Status
	
	

	Part-time
	10
	8.4

	Full-time
	104
	87.4

	No response
	5
	4.2

	Level of Study
	
	       

	Graduate
	13
	10.9

	Undergraduate
	60
	50.4

	No response
	46
	38.7

	Geographic Location of Students*
	
	

	Northeast
	14
	11.8

	Midwest
	16
	13.5

	South
	23
	19.3

	West
	17
	14.3

	No response
	49
	41.2

	Age
	
	

	18-21
	30
	25.2

	22-25
	22
	18.5

	26-30
	8
	6.7

	31-40
	9
	7.6

	41 and above
	8
	6.7

	No response
	42
	35.3

	Gender
	
	

	Male
	37
	31.1

	Female
	40
	33.6

	No response
	42
	35.3

	Ethnicity (N=73)
	
	

	African-American
	3
	2.5

	Caucasian
	60
	50.4

	Hispanic
	4
	3.4

	Other
	6
	5.0

	No response
	46
	38.7

	Extent of Vision
	
	

	No vision
	30
	25.2

	Light perception
	14
	11.8

	Ability to see objects from several feet away
	10
	8.4

	Ability to see steps on stairs
	2
	1.7

	Ability to read standard-sized print
	5
	4.2

	Ability to read enlarged print
	5
	4.2

	Other
	5
	4.2

	No response
	47
	39.5


*Geographic location groupings are based on the U.S. Census Bureau Regions. 

Data Analysis

The data were imported into Statistical Package for the Social Sciences (SPSS). The demographic and categorical variables from the survey were analyzed to determine frequency counts and percentages. The open-ended questions were analyzed qualitatively by means of content analysis (Lincoln & Guba, 1985). Data were sorted into categories that gave rise to themes. Through dialogue with a colleague, consensus was reached on the themes. Where appropriate, a frequency count was also used to describe the amount of response within each category. Within the quantitative results, some questions allowed respondents to choose more than one answer, and in the qualitative results, some answers were sorted into more than one category. Thus, some percentages of responses total more than 100.

Results

The survey results are organized as follows: services used to gain textbook access, barriers to gaining access to textbooks, strategies for overcoming barriers, and recommendations for gaining access to textbooks. Not all participants opted to answer all questions; thus the number of respondents for each response is reported.

Services Used to Gain Access to Textbooks

Participants utilized services offered by many different entities when gaining access to their textbooks. A total of 76 respondents reported the providers from which they received textbooks. The most frequent venue for obtaining accessible textbooks was RFB&D (75%). Although 91% of the respondents affirmed the presence of an OSD office on their campus, only 57% used the OSD to obtain accessible textbooks. A small percentage of students scanned their own textbooks exclusive of the OSD office (22%) or used internet sources (9%) (e.g., Bookshare.org, available from http://www.bookshare.org; the Gutenberg Project, available from http://www.gutenberg.org).

Seventy-one individuals (60%) responded to a question about preferred medium in which to receive textbooks. The most common media in which to receive textbooks were four-track tapes from RFB&D (62%), standard print (42%), and electronic versions from publishers or OSD offices (39%). Perhaps the relatively large figure of 42% of students requesting standard print was because such students intended to scan those texts themselves.

A total of 71 respondents (59.6%) rated their level of success in gaining access to textbooks through the use of a Likert scale with five points: very successful, somewhat successful, average success, not so successful, and very unsuccessful. These terms were not defined in the survey. Very successful access to textbooks was reported by 27% of respondents, and 44% of the students rated their access as somewhat successful. Average success was selected by 20% of students, while only 8% of respondents reported that their attempts to gain access to textbooks were not so successful. A mere 1% rated their access to textbooks as very unsuccessful. 

Barriers to Gaining Access to Textbooks

Numerous barriers to textbook access were identified by respondents. When asked whether they had ever experienced delays in receiving accessible textbooks, 88% of the 72 students responded affirmatively; 93% of the students responding to the same question reported that OSD offices were present on their campuses. However, it is not known what percentage of the students reporting delays attributed them to the OSD versus other textbook providers. In addition, 60% of the 70 respondents indicated that they had received textbook formats that were not easily useable. 

Forty-four (37%) of the respondents identified time-related barriers that contributed to their difficulty in acquiring accessible textbooks. One barrier to gaining accessible textbooks occurred when the OSD required the textbook far in advance of the semester, and the bookstore did not have the text in stock to purchase. Professors did not communicate their book lists to either students or the OSD until close to the beginning of the semester leaving the OSD overwhelmed with the number of books to scan. One respondent’s comments echo those of his/her peers.

Books need to be turned into the DSS office weeks in advance of a new semester. Even when I have gone to professors and gotten book lists a semester early, the school bookstore won’t have the book in stock until very shortly before or after the semester.

In addition to the unavailability of texts for scanning, respondents mentioned difficulty procuring up-to-date textbooks. OSDs tended to provide sections of textbooks, according to syllabus readings, rather than providing entire textbooks at one time, hampering students’ ability to study at their own pace. Sometimes students received accessible versions of a text that was an earlier edition than the one being used during class. One respondent’s explanation of the problem and its impact was representative of many other respondents.

Professors tend to want to use the up-to-date textbooks, except most recording studios cannot, or will not, keep up to the exact date on the texts. I usually end up with 2-year or older recorded textbooks that are off volume and off page number.

Some respondents (16 out of a total of 39) identified problems related to how accessible versions of texts were produced. Problems with formatting of electronic files included difficulty working with PDF files, incompatibility of file formats with screen readers, and undesired removal of diagrams from electronic versions of textbooks. Sometimes the copying techniques used when books were enlarged posed problems for students with low vision. 

Several respondents (6 out of a total of 39) identified the OSD itself as a barrier. Some (5 respondents) felt that the OSD was not adequately staffed or that the staff were not trained properly to prepare the kind of textbook requested by the respondents. Three respondents experienced stress when requesting their preferred format of textbooks as captured by the following statement, “DSS office makes me feel like I am putting them out by asking for material in a specific way (i.e., needed a book brailled after I tried two different tape versions and a live reader.)”

Strategies for Overcoming Barriers

Respondents were asked how often they notified their OSD when failing to receive accessible textbooks in time for their class assignments. Of the 52 respondents, 37% always and 25% usually notified the OSD office when they failed to receive textbooks in a timely and accessible manner.

When asked what strategies were used to gain access to textbooks other than the OSD, one third of the respondents who answered this question resorted to scanning their own texts instead of notifying the OSD. One respondent captured the frustration expressed by other colleagues when noting, “I end up scanning the books myself, because I am frustrated and don’t want to work with the DSS office.” Another strategy was, “I ask the professor for alternate formats and it is usually taken care of.” One of these respondents commented, “Things come in at a staggered pace, so as long as I’m getting some stuff, I figure the other is coming. If it still doesn’t arrive, then I’ll say something, but I try to be somewhat fair since the staff doing the converting is small and busy.”

Respondents were asked what they do when encountering delays in gaining access to textbooks (They could select more than one answer to this question.) Of the 67 respondents, the majority (73%) elected to scan their own textbooks. Other options included asking the OSD for another format of the textbook (36%), contacting publishers directly to request electronic versions (31%), advocating with the college or university to encourage instructors to turn in book lists earlier for the next semester (31%), trying to read assignments with useable vision (24%), asking family or friends to read assignments (24%), and not reading assignments at all (18%).
Recommendations for Gaining Access to Textbooks

Recommendations from respondents regarding text conversion were directed towards the following themes: preferred formats for accessible textbooks, the structure of electronic texts, recommendations to improve OSD services, and timeliness. A total of 39 individuals (33%) provided recommendations.

Preferred formats.  Sixteen respondents (41%) recommended specific formats for accessible textbooks. Of this group, electronic formats such as Microsoft Word, text, or HTML were preferred by 50%.  Other preferred formats included compact disks (31%), braille (19%), and PDF documents (13%). Interestingly, 31% specifically noted that PDF documents were not accessible to them.

Structure of electronic texts.  The structure of electronic files was addressed by five (13%) of the 39 respondents. One student expressed clear recommendations for increasing access to files. “Adequate markup of page, chapter, and section breaks should be maintained. Also, it is very important to also allow readers to have access to tables of contents when a book is rendered electronically.” Another respondent noted that braille and print page numbering should be maintained when producing musical scores.

Improvement of OSD services.  Recommendations to improve OSD services focused on hiring staff, training existing staff, notifying students if textbooks might be late, and improving communication with students and faculty. Six respondents (15%) made recommendations. The three following demonstrate the breadth of student concerns as well as the frustration some experience with obtaining accessible textbooks.


I do not find the folks in my DSS office to be very knowledgeable about adaptive technology. [1]


If possible, I would like to see DSS offices staffed with enough people to begin converting books before the semester begins. [2]


It would be nice if they just listened to students and maybe tried some of the recommendations. At my school, blind students have continuously requested a scanner with Kurzweil be made available, or that the braille embosser be repaired, and despite repeated requests, complaints, threats of law suits, the school DSS office, adaptive computer lab, administration, Chancellor…everyone ignores us. We feel we are not real students, but only token students whose needs and requests for fair access to materials don’t count, aren’t important, and sooner or later, most of us either give up or transfer. I’m an A student, but I spend all my time scanning materials, and I don’t know how the average student graduates at all. [3]

Timelines.  The need for more timely access to textbooks was mentioned by 20% of the respondents. Students need rapid receipt of their textbooks in order to keep up with class assignments. Two respondents offered specific recommendations for improving timeliness. One student suggested that all assignments be given to students one week in advance of their due dates. Another recommended that the OSD office hire enough staff to keep up with text conversion at the beginning of the semester, when the office is typically overwhelmed with requests.

A few recommendations did not fall within one of the above four themes. Although each of the following recommendations were mentioned by only one or two students, their responses present innovative and enlightening ideas for improving access to textbooks. Recommendations included enhancing or creating places where students can access assistive technology to independently scan textbooks, encouraging students to procure copies of accessible textbooks independent of the OSD (since this model of service delivery more closely mirrors that experienced by college graduates), and having publishers make the process of requesting accessible versions of textbooks directly through them more user friendly.

Discussion

The purpose of this research was to study the experiences of full-time college students who are blind or visually impaired in gaining access to their textbooks for college courses. Surprisingly, not all college students with visual impairments responding to this survey reported receiving services from OSD offices. Respondents cited RFB&D and publishers as primary sources for accessible textbooks. Although the majority of students reported ultimate success in accessing textbooks, higher numbers identified delays in procuring textbooks. 

Several findings are noteworthy. Although known anecdotally, evidence of the ratio of students served by OSDs to nonserved students on college campuses is useful. That almost one tenth of respondents reported they were not served by an OSD could be attributable to a number of factors. Perhaps such students elected not to disclose their disabilities to the OSD designated at their college or university (Barry & Mellard, 2002; Roessler, Brown, & Rumrill, 1998) or perhaps not all colleges and universities have offices designated to serve students with disabilities (Fichten, Asuncion, & Barile, 2001; Michaels et al., 2002).

RFB&D provided text conversion services to three quarters of the respondents. This verification of the importance of RFB&D to the academic lives of students with visual impairments only reinforces the need for adequate staffing and funding of organizations providing accessible textbooks. Since RFB&D often has only older versions of textbooks, students may struggle to follow along with course syllabi if page numbers or content covered differ significantly from edition to edition. Because RFB&D serves so many students with print disabilities, students wishing to order books for a given semester must do so earlier than their non disabled colleagues. Therefore, professors who only make book lists available a week or two before a semester begins, whether due to their own procrastination or systemic constraints such as not being assigned to a course until soon before it begins, may be inadvertently causing students with print disabilities to fall behind in their courses. RFB&D’s current transformation from analog to digital recording of textbooks necessitates that students utilizing their services be either computer literate or familiar with hardware-based digital playback equipment to listen to their textbooks. Since students in general, and those with disabilities in particular, tend to be poor (Louis Harris and Associates, 2000) the purchase of such players may present a significant barrier to accessing textbooks.

The preferred format for gaining access to textbooks for many participants was electronic text, reflecting a change in how textbooks are made accessible. This finding is substantiated by the rising popularity among college students with visual impairments of RFB&D and Bookshare.org, as identified in the Results section of this paper, and by Marks, Kessler, Londergan, and Galindo (2004). The preference for electronic text may well reflect participants’ their comfort level in using computers, since the survey was web-based. Previous studies did not examine publisher provision of files to students as a viable means to gain access to textbooks (McBroom, 1997; Senge & Dote-Kwan, 1998; West et al., 1993) although such means were anticipated to have utility in the future (Green, 1996). Careful attention must be paid by electronic text providers to the structure of the text (Homey & Anderson-Inman, 1999; McKenna, Reinking, Labbo, & Kieffer, 1999) to ensure easy navigation and searching capabilities.

Respondents queried about their level of success in gaining access to their textbooks painted a fairly optimistic view, with 70.4% reporting successfully gaining access to textbooks. These data corroborate satisfaction levels with OSDs reported by Barry and Mellard (2002), Hill (1996), and Roessler and Kirk (1998). However, this optimistic view of success stands in contrast to the fact that a majority of respondents reported delays in gaining access to, and difficulty in using, accessible textbooks. Reporting success in accessing textbooks might demonstrate the social desirability bias (Phillips, 1971), in which respondents tend to select options based on what is socially desirable rather than what is actually true. Or, it could allude to the success of OSDs and other vendors such as RFB&D in providing access to textbooks. Yet another explanation could be that college students with disabilities utilize several options when gaining access to textbooks such as self-scanning, using OSD services, investigating the availability of textbooks through commercial or specialized providers such as Audible.com (http://www.audible.com) or the National Library Service for the Blind and Physically Handicapped (http://www.loc.gov/nls), and relying on human readers. What this study demonstrates, similar to others in the past have as well (McBroom, 1997; Senge & Dote-Kwan, 1998; West et al., 1993), is that timely access to textbooks is rarely the norm for postsecondary students with print disabilities.

Almost one fifth of students who experienced difficulty procuring accessible textbooks failed to read their textbooks. Students choosing to not read their textbooks may have felt they could adequately keep up with their classes by attending lectures and taking copious notes, as do many students without disabilities. Others may simply have given up on procuring their textbooks because of the number and complexity of the barriers inhibiting access to textbooks (Senge & Dote-Kwan, 1995). Finally, these troubling data may exemplify the lack of self-advocacy and self-determination skills displayed by many people with disabilities who have not been adequately prepared for college (Jones, 2002; Stodden, 2001; Stodden, Jones, & Chang, 2002).

College students with print disabilities should possess the ability to problem solve when accommodations for gaining access to textbooks falter. Roy and MacKay (2002) found that people with visual impairments generally have higher rates of an external locus of control than do people without vision loss; students with learning disabilities – the most common print disability for college students – also face self-esteem and locus of control issues (Finn, 1997; Hartman-Hall & Haaga, 2002; Tominey, 1996). Students who have an external locus of control may blame the OSD for their inability to read their textbooks, while students with an inner locus of control may take the initiative and problem solve when notified that their textbooks will not be made available through the OSD office.

Limitations

Several limitations of this study warrant discussion. Only college students with visual impairments who were computer savvy had the opportunity to participate when the invitation to take part was e-mailed to potential participants. Hence, an important subset of potentially noncomputer-literate college students with visual impairments was not given the opportunity to participate. These results may underestimate the true difficulties encountered in gaining access to textbooks, since noncomputer literate students with visual impairments are not represented. Although every effort was made to ensure that the website, that hosted the survey was accessible, some students initially willing to participate may have found the website confusing or difficult to navigate (Butler, Crudden, Sansing, & LeJeune, 2002; Gerber, 2003). This may explain the reason for so many surveys being only partially filled out. The e-mails soliciting participation in the study were sent only to people who were subscribing to either the National Alliance of Blind Students’ or the National Association of Blind Students’ listserves. Because both the American Council of the Blind and the National Federation of the Blind are advocacy organizations, some students may have chosen not to participate in their listserves; other blind or visually impaired college students may not have been aware of the existence of these organizations. Finally, the sample was not random. It is likely that bias shaped the results, because students willing to participate in the survey may have represented those more successful in their college careers. 

Practical Implications

Although the ADA requires colleges and universities to provide accessible versions of textbooks (HEATH Resource Center, 2003; Kroeger & Schuck, 1993), the findings of the present study seem to indicate that improvement to service delivery is needed. Funding increases that afford RFB&D, Bookshare.org, and OSDs the ability to efficiently serve students with disabilities through the hiring of sufficient and properly trained staff is essential (Michaels et al., 2002). Further, regular evaluation of OSDs and other accessible textbook providers would increase the likelihood of program improvement (Patton, 1997).

Publishing houses are playing an increasingly important role in the provision of accessible textbooks to college students who have print disabilities. Respondents identified the need for specific contact persons at publishing houses to simplify the process of requesting accessible formats of textbooks. Current debates over how accessible textbooks should be provided to students requesting them (i.e., through the students making requests directly to publishers or through OSDs requesting books on behalf of students) (J. Marks, personal communication, September 21, 2004) should be resolved as well.

In order to surmount barriers caused by the lack of accessible textbooks, students must possess the advocacy skills recognized by Roessler, Brown, and Rumrill (1998) as crucial for their success when interacting with accessible textbook providers. Since such skills take time to perfect, K-12 teachers and other service providers should introduce self-advocacy skills at an early age (Jones, 2002). Specific contexts should be made available in which students with print disabilities can practice such skills. In this way, they will be better prepared to apply self-advocacy skills in the postsecondary environment.

Documentation of the willingness of publishing houses to provide accessible formats of textbooks is needed in order to evaluate the feasibility of widespread accessible textbook procurement from these sources. Since the language contained within the latest reauthorization of the IDEA (2004) requires accessible textbooks to be provided by publishers for K-12 students, publishing houses may well reevaluate their positions on college-level textbooks. Although large publishing houses have designated specific channels through which students or OSDs may request accessible textbooks, smaller companies often lack such infrastructures. Hence, standardization of formats in which publishing houses provide accessible textbooks is also needed.

Research Implications

This research provides a recent examination of the needs of full-time college students who are blind or visually impaired related to text conversion. However, the needs of and barriers faced by OSDs struggling to provide such services are currently not well documented in the literature. The prevalence of OSDs assuming the responsibility to provide access to university- or college-based materials in accessible formats is not known. Campus maps, course catalogs, class schedules, and tuition statements are integral parts of college life. Research is needed, not only to document the prevalence of such materials in accessible media, but to learn how such documents are rendered in accessible formats. Continuing research monitoring developments in technology that provides access to textbooks for college students with disabilities is crucial. Innovative companies may well develop new solutions for providing access to textbooks, but if these solutions are not easily usable or affordable to the students who would benefit from them, such solutions are not practical.

Unless the needs of students with print disabilities or the program constraints of OSDs are understood, it is not likely that text conversion services for students with visual impairments, or, for that matter, students with other disabilities, including learning and physical ones, will improve. Research that investigates the needs of noncomputer-literate students with print disabilities is sorely needed, for the way in which these students access their textbooks would likely differ substantially from the respondents in this survey. Because students with learning disabilities are the majority of students served by OSDs and many of them require text conversion services, their unique needs must be better articulated.

 As more students with disabilities attend college, studies like the present one will provide researchers, service providers, and policy makers with information that may enhance postsecondary success for this subset of the college/university population.
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Abstract

The purpose of the current study was to evaluate student perceptions of the impact of a course developed to assist students with learning disorders, both learning disabilities and attention-deficit/hyperactivity disorder (AD/HD), transition and adjust to a university environment. Students’ perceptions of the impact of the course over time were assessed by a follow-up questionnaire sent to 222 students who had taken the course over the past eight years.  In addition, students’ perceptions of the immediate impact of the course were assessed by a pre/post version of the questionnaire administered to 68 students taking the class. For the follow-up questionnaire, the variables of acceptance, communication, learning preferences and styles, and academic self-confidence were found to be statistically significant.  For both the pre/post and follow-up questionnaire participants’ acceptance and understanding of their learning disorders and peer support were found to be statistically significant in transition and adjustment.

The transition to college is difficult for all students.  During this period of time college students are challenged with the developmental tasks of identity, integrity, meaningful relationships, autonomy, purpose, as well as the management of emotions (Chickering, 1969, Long & Long, 1970). In addition, students need to choose a major, pick classes, and do well academically.  

For students with learning disabilities and attention-deficit/hyperactivity disorder (AD/HD), this transition can be especially difficult.  For the purpose of this study, the term learning disorder is being used to encompass both students with learning disabilities and ADHD. Students with learning disorders not only face the typical developmental tasks but also the additional challenge of establishing on their own those educational supports that were mandated for them in high school. They will move from the familiar model of special education services at the high school level to very different services at the college level.   Further, at the college level, significant changes occur in their legal rights, there is a sharp reversal of parental and student responsibility, and they will face an uncharted academic environment (Brinckerhoff, McGuire, & Shaw, 2002; Madaus, 2005). 

Students with Learning Disorders and the Challenge of Transition 

The Individuals with Disabilities Education Act of 1990 (IDEA), the IDEA Amendments of 1997, and the IDEA of 2004 mandate inclusion of transition services into students’ individualized education program (IEP) (Milson & Hartley, 2005). Nevertheless, research suggests that many college students with learning disorders are entering college without the transition skills necessary to successfully adjust to college (Harris & Robertson, 2001). Many students with learning disorders who enroll in postsecondary institutions have difficulty completing their programs (Mull, Sitlington, & Alper, 2001).   Often students fail not so much because of poor academics but as a result of faulty preparation and subsequent difficulties in navigating and adjusting to their college environment (Harris & Robertson).  A large-scale survey of service providers for college students with learning disorders at 74 institutions indicated that service providers felt that students had not been adequately prepared for the transition into college, and they rated students preparation for self-advocacy as their greatest weakness (Janiga & Costenbader, 2002).   

Self-advocacy is an inherent factor in mediating a student’s level of self-determination. Numerous researchers have found self-determination to be a critical factor in the success of students with learning disorders transitioning into postsecondary schools.  The degree or level of one’s self-determination appears to be moderated by an awareness of one’s academic and personal strengths and weaknesses, knowledge of one’s disability, awareness of services and accommodations available, and the ability to use these services (Field, 2003).

Skinner and Lindstrom (2003) postulated 10 essential strategies for successful transition to college. The strategies included teaching students about their disorder; ensuring students have a full understanding of their psycho-educational evaluation; developing college-level compensatory strategies; teaching students to self-advocate; teaching students about the law; teaching students college-appropriate time lines; encouraging students to self-identify and seek appropriate assistance during their freshman year; teaching students how to organize for learning and living; emphasizing the importance of academic and social support networks;  and encouraging participation in postsecondary preparation programs. 
Students’ acceptance of their disability was also influential in successful transitions (Janiga & Costenbader, 2002; Morrison & Cosden, 1997). In a 20-year longitudinal project, the critical stages of acceptance of a learning disability were examined and identified as (a) awareness of “differentness”, (b) the labeling event, (c) understanding/negotiating the label, (d) compartmentalization, and (e) transformation. Suggested activities for facilitating the development of self-acceptance included counseling groups focused on coming to terms with learning disabilities, peer support groups, mentoring programs and the like, and strengthening disability awareness curricula and transition services to include consideration of the notion of acceptance of a disability and of persons with disabilities (Higgins, Raskind, Goldberg, & Herman, 2002).  A peer-based support process was also found to be an effective means for enhancing general self-efficacy and study skills for college students with learning disorders (Zwart & Kallemeyn, 2001). 

Transition Courses for College Students

A review of the literature indicates that the focus of most transition programs is on high school students as they move towards colleges and universities, rather than on actual college students (Brinckerhoff, 1996; Rojewski, 1996; Satcher, 1993; Skinner & Lindstrom, 2003; Smith, English, & Vasek, 2002).  Although programs and services have been developed on college campuses to serve the needs of students with learning disorders, few institutions keep follow-up data or evaluate the effectiveness of the services provided (Mull et al., 2001).  Only two published reviews were found on transition courses that have been developed as a way of providing college students with learning disorders with the important elements to facilitate their successful transition (Yanok, 1993; Yuan, 1994).  

In one course, students with and without learning disorders received academic assistance from a campus developmental learning center, including short-term individualized instruction in mathematics and composition writing, tutoring, and personal counseling. Students were administered non-standardized curriculum-based instruments before and after remedial reading and study-skills classes and at the conclusion of each course. Both groups benefited from their enrollment in the developmental education program. Developmental education programs may constitute a means by which colleges and universities can ensure an equal educational opportunity for students with learning disabilities (Yanok, 1993).

Understanding Learning Disabilities was a course developed at the Threshold Program at Lesley College in Cambridge, Massachusetts.  It was designed specifically to address the difficulties students seemed to have in accepting their learning disability and, further, to help them develop self-understanding and self-advocacy skills.  Staff observations and informal student feedback about the Understanding Learning Disabilities course were generally positive (Yuan, 1994).  Furthermore, a research study conducted to examine the impact of the Understanding Learning Disabilities course strongly suggested that the course effectively helped students become more knowledgeable about their learning disabilities and enabled them to convey their strengths, weaknesses, and compensatory strategies (Roffman, Herzog, & Wershba-Gershon, 1994).

Evaluation of Course-Based Model to Promote Transition

The purpose of the current study was to evaluate student perceptions of the impact of a course developed to help students with learning disorders, learning disabilities and AD/HD, transition and adjust to a university environment. The course has been taught since 1992 at a competitive, research-oriented public university in the San Francisco Bay Area. The university is rated among the top public institutions in the nation with an undergraduate enrollment of 22,000 students.  The average grade point average of entering freshmen in the fall of 2004 was 4.17.

Description of course.   The course was developed as part of an existing series of study strategies courses offered by the university through the campus’s Student Learning Center, which is sponsored by the School of Education.   The series of two-unit pass/not pass courses are designed to help students learn about campus resources and improve the application of effective learning and study strategies. Separate sections of the course are offered for freshman, transfer, re-entry, and continuing students needing supplemental academic assistance.   Due to the unique transition needs of students with learning disorders, the Student Learning Center collaborated with the campus’s Disabled Students’ Program and Counseling and Psychology Services to develop a separate course for students with learning disorders.  The course was developed both for students with learning disabilities and ADHD as the functional impact of these disabilities is often similar in the academic environment.

Table 1 lists the course goals, methods, and content.  As illustrated, the course integrates the factors postulated by Skinner and Lindstrom (2003) to be important for successful transition and adjustment to college and includes the following goals: understanding the diagnostic assessment process and one’s own specific learning disorder; enhancing knowledge and acceptance of one’s learning disorder; learning compensatory and other study strategies; understanding the law and becoming an effective self-advocate; utilizing assistive technology and other campus resources; empowering students through self-exploration and peer support.  These factors are paramount in fostering self-determination, which is also critical to successful transitions (Field, 2003). 

The instructors (specialists from the campus’ Counseling Center, Disabled Students’ Program, and Student Learning Center) create a course process in which students can openly discuss with each other the unique challenges that they face and explore together academic and personal strategies to assist them.  Peer support and self-disclosure regarding one’s learning disorder are a significant part of the class.  Specific activities conducted and the tools and materials utilized to create a supportive environment are shown in Table 1.  The course process of interactive discussions, sharing of one’s own experiences, role-play, and small-group and individual presentations of course materials is also presented. 

Students.  The course is only open to students with learning disabilities and AD/HD who have documentation on file with the Disabled Students’ Program. Enrollment is limited to 10-15 students per semester.  Recruitment focuses on first-year freshman and transfer students. Upon being admitted to the university, students receive information about the course as a part of a packet of materials regarding services for students with disabilities on campus.  Students are also encouraged to take the class in individual meetings with their Learning Disability Specialists.  If space permits, students with learning disorders who are not in their first year may also enroll. 

Approaches. The present study examined the impact of the course using two approaches.  In Approach 1, students’ perceptions of the impact of the course over time were assessed by a follow-up survey sent to students who had taken the course between fall 1993 and spring 2002.  In Approach 2, students’ perceptions of the immediate impact of the course were assessed by a pre/post evaluation conducted on each class from fall semester 2002 to fall semester 2004.  By utilizing both approaches, student perceptions of the immediate and long-term impact of the course could be evaluated. 

Approach 1

Method
Participants. All 222 students who had taken the course between fall 1993 and spring 2002 were sent a questionnaire regarding the course via mail in August 2002. The survey was sent to former students at their permanent addresses on file with the campus’s Disabled Students’ Program.  Students could return the survey via mail or online. They were asked to return the survey within a week of receiving it. A follow-up reminder letter was sent a month later.  Thirty-six surveys were returned to sender due to incorrect addresses.  Seventy-three surveys were returned in all (43 surveys were completed online and 30 by mail), resulting in a response rate of 39%.  

Table  1.

Course goals, content, and process.

	Course Goals
	Course Content
	Course Process

	To empower students through self-exploration and peer support.

To increase knowledge and acceptance of learning disorders in the university context.

To understand the diagnostic and assessment process and one’s own specific learning disorder. 

To become an effective self-advocate.

To improve the application of effective learning strategies, including developing oral communication abilities.

To utilize assistive technology and other campus resources.


	Reader with chapters on self-concept and identity; self-esteem; and anxiety and stress management.

Results of Myers-Briggs Type Indicator and Learning Styles Inventory.  

Text, Learning Between the Lines, by Mooney and Cole.
Reader with articles on learning disabilities and AD/HD.  Individual summary of psycho-educational assessment and/or AD/HD evaluation distributed.

Information on student rights and responsibilities under the ADA and Section 504.

Reader and lectures on topics, including critical reading, time management, test-taking strategies, notetaking, and effective oral presentations.

Visit Assistive Technology (AT) Center and attend individual appointments with AT specialist. 
	Ice-breaker exercises.

Small-group presentations.

Interactive discussion of individual results of Myers-Briggs and Learning Styles Inventories.

Sharing of own experiences.

Written reflections on text.

Lectures. 

Interactive discussion of individual summaries of psycho-educational assessments and AD/HD evaluations. 

Role-play exercises explaining disability and accommodations needed.
Group discussion and in-class activities, including individual and group oral presentations.

Guest lectures from College of Letters and Science, Student Learning 

Center, and other campus units.


Instrumentation. The follow-up survey questions (see Appendix) reflect the course goals.  Participants were asked to respond to the impact of the class and choose one of five categorical responses: the course helped “a great deal”, “moderately,” “somewhat,” “a little,” or “not at all.”  Respondents were also provided an opportunity to give an open-ended comment for each question. Open-ended responses were intended to yield more descriptive information about students’ feelings and perceptions about the course.  In addition to the questions shown in the Appendix, students were asked to provide demographic information about themselves, their disability, course level when they took the course, and the year in which they had graduated. The questionnaire was piloted on a sample of the peer mentors who had assisted in teaching the course.  The original questionnaire was modified based on feedback from the peer mentors and the campus’s Office of Student Research.

Data analysis. To assess students’ perceptions of the impact of the course, closed-ended responses were tabulated into percentages, and chi-square analyses were conducted for each question.  To assess whether a greater percentage of students perceived that the course was effective than would be expected by chance, responses receiving “moderate” to “a great deal” ratings were collapsed into one category and compared with the collapsed category comprising “somewhat,”  “a little,” and “not at all.”  For the questions depicted in the Appendix, 2 x 1 chi-square tests were performed and assessed for significance at p <  .05 to determine whether the course helped a “moderate” to “a great deal “ versus “somewhat,”  “a little,” and “not at all.” A 4 x 2 Karl Person chi-square test of homogeneity was carried out for the question, “Which statement best describes your feelings and thoughts about your learning disorder before and after the class?”   Missing values were excluded from the analysis.  (Note: A few students either did not respond to all the questions or did not indicate their responses clearly, resulting in slight variations in sample size for each question.)

 At the end of each question, students were asked to “please explain” their closed-ended rating. The open-ended responses for each question were categorized into mutually exclusive themes. First, the open-ended responses to each question were read and potential themes identified.  These themes were then labeled and operationally defined. The rest of the responses to the question were then read and coded into one of the pre-assigned themes.  If a response did not fit into one of the themes, it was coded as “other.”    A second reader checked the themes and specific coded response (Henderson, Morris, & Fitz-Gibbons, 1987). The most frequently expressed themes for each question are reported in the Results section and provide descriptive information about student perceptions.  

Results 

Characteristics of respondents. Survey respondents reflected the general composition of the student population who have taken the class over the past eight years. Sixty-one percent of the respondents qualified for services at the institution on the basis of a learning disability, 18% were identified as having AD/HD, and 21% had both learning disabilities and AD/HD.   Fifty-eight percent were female.  Eighty-nine percent had taken the class when they were first-year freshmen or transfer students. Forty-two percent of the survey respondents had graduated at the time they responded to the survey and over a third had taken the class from three to eight years before the date of the survey. 

Table 2 illustrates student responses to the question, “Which statement best describes your feelings and thoughts about your learning disorder before and after the class?”  The 4 x 2 Karl Person chi-square test of homogeneity was significant, 2(3, N=139)= 35.40, p <  .05, indicating that as a result of the course, a greater percentage of students than would be expected by chance accepted their disability rather than to deny it, or feel angry or sad about it. 

Table 2.

Which Statement Best Describes Your Feelings and Thoughts About Your Learning Disorder?

	
	N
	Understanding & Accepting that a LD is part of who I am
	Feeling sad/down on myself because of my disability
	Asking myself, “Why me, why did it have to be me?”
	Telling myself I did not have a disability

	Before Class
	70
	44.3%
	21.4%
	15.7%
	18.6%

	After 

Class
	69
	91.3%
	4.3%
	2.9%
	1.4%


Table 3 illustrates student responses to the other survey questions.  Chi-square tests were significant for understanding learning disorder 2 (1, N=73)= 20.83, p < .05; acceptance of learning disorder 2 (1, N=68)= 9.94, p < .05; ability to communicate about learning disorder, 2 (1, N=66)= 15.52, p < .05; understanding learning preferences and styles 2 (1, N=71)=19.28, p < .05; and the importance of peer support, 2 (1, N=72)= 10.89, p < .05. The chi-square test approached significance for academic self-confidence, 2 (1, N=72)= 3.56, p=.06. For the variable of social adjustment, the chi-square test was also significant, 2 (1, N=70)=6.91, p < 05; however, in this instance, a greater percentage of students felt that the course had not increased their social adjustment. Finally, chi-square tests were not significant for course impact on overall academic performance, 2(1, N=70)=0.00 p > .05 and adjusting personally, 2 (1, N=70)=.22, p > .05.   Table 4 shows the results of the analysis of the open-ended comments and depicts the most frequently expressed theme for each of the significant variables. 

Table 3

Responses to Survey Questions

	
	N
	A Great Deal
	Moderately
	Somewhat
	A Little
	Not at All

	1. Extent Course Helped You Understand Your LD
	73
	41.1%
	35.6%
	12.3%
	8.2%
	2.7%

	2. Extent Course Helped You Accept Your LD
	68
	39.7%
	29.4%
	14.7%
	11.8%
	4.4%

	3. Helped You Communicate About LD
	66
	47.7%
	27.3%
	16.7%
	9.1%
	0%

	4. Understand Your Learning Preferences Style
	71
	49.3%
	26.8%
	18.3%
	1.4%
	4.2%

	5. Increased Your Academic Self-Confidence
	72
	26.4%
	34.7%
	20.8%
	15.3%
	2.8%

	6. Helped Your Overall Academic Performance
	70
	21.4%
	28.6%
	31.4%
	14.3%
	4.3%

	7. Extent Peer Support in Class Helped You
	72
	34.7%
	34.7%
	23.6%
	2.8%
	4.2%

	8. Extent Course Helped You Adjust Socially to Cal
	70
	8.6%
	25.7%
	18.6%
	25.7%
	21.4%

	9. Extent Course Helped Adjust Personally to Cal
	70
	22.9%
	30%
	22.9%
	18.6%
	5.7%


Approach 2

Method

Participants. All 68 students who enrolled in the class from fall semester 2002 to fall semester 2004 were administered a pre/post-version of the questionnaire.  Characteristics of the respondents are shown in Table 4; they are similar to the characteristics of the survey respondents in Approach 1.  

Table 4

The Most Frequently Expressed Theme for Questions That Were Significant.
	Question
	Most Frequently Expressed Theme

	Extent Course Helped You Understand Your Learning Disorder
	New knowledge enhanced understanding.

	Extent Course Helped You Accept Your Learning Disorder
	Peer support increased acceptance.

	Helped You Communicate About Learning

Disorder


	New knowledge enhanced communication.

	Understand Your Learning Preferences Style
	Course content and methods were useful.

	Increased Your Academic Self-Confidence


	Course resulted in behavioral changes 

(improved grades, utilizing resources, etc.)



	Extent Peer Support in Class Helped You
	Knowing others with learning disorders is supportive.

	Extent Course Helped You Adjust Socially to University
	None. 


Table 5

Characteristics of Pre/Post-Test Respondents

	Gender


	Males
	Females
	No Response

	Pre (68)


	52%
	47%
	1%

	Post (50)


	50%
	50%
	0%


	Type of Learning Disorder
	Learning Disability
	AD/HD
	LD & AD/HD
	Other

	Pre (68)


	50%
	19%
	22%
	9%

	Post (50)


	48%
	26%
	22%
	4%


	Class Level When Enrolled in Course
	Freshmen
	Sophomores
	Juniors
	Seniors
	Graduate Students
	Did Not Recall

	Pre (68)


	43%
	7.4%
	31%
	18%
	0%
	1.5%

	Post (50)


	40%
	8%
	28%
	24%
	0%
	0%


Table 6

Which Statement Best Describes Your Feelings and Thoughts About Your Learning Disorder?

	
	Understanding & accepting that an LD is part of who I am
	Feeling sad/down on myself because of my disability
	Asking myself, “Why me, why did it have to be me?”
	Telling myself I did not have a disability

	Pre (63)
	65.1%
	15.9%
	4.8%
	14.3%



	Post (48)
	87.5%
	4.2%
	2.1%
	6.2%




Only 50 of the 68 students completed the post-version of the questionnaire, either because they did not attend the last class session or did not complete the class. Chi-square analyses comparing the demographic characteristics of the pre- and post-respondents indicated that there were no significant differences between the two groups for gender, 2 (2, N = 118) = 1.39, NS; type of disability, 2 (3, N = 118) = 1.43, NS; or college level 2 (4, N = 118) = 1.98, NS.  Therefore, all data are included in the analyses. 

Instrumentation. The same questions were used for the pre- and post-questionnaire as in the longitudinal follow-up study.  The questions shown in the Appendix were modified in the pre-test version by not referring to the class.  For example, the post test question, “To what extent did the course help you better understand your learning disorder?” in the pre test version read, “To what extent do you understand your learning disorder?” 

Data analysis. The closed-ended responses were tabulated into percentages. In most cases, two sample binomial chi-square analyses were performed for each pre- and post-question  (Marascuilo, 1971).  The responses in “moderate” and “a great deal “ were collapsed into one category and compared with the collapsed category comprising “somewhat,” “a little,” and “not at all.” For the question “Which statement best describes your feelings and thoughts about your learning disorder before and after the class?” a 4 x 2 Karl Person chi-square test of homogeneity was done.  Missing values were excluded from the analysis.  (Note: a few students either did not respond to all the questions or did not indicate their responses clearly, and these responses could not be coded.  Consequently, there are slight variations in sample size for each question.)

The open-ended responses for each question were analyzed using the procedures described for the follow-up survey in Approach 1, and the most frequently expressed themes are reported in the results section and provide descriptive information about student perceptions.

Results 

 Table 6 illustrates pre- and post-responses for the question, “Which statement best describes your feelings and thoughts about your learning disorder?” The 4x2 Karl Person chi-square test of homogeneity approached significance, 2(3, N=111)=7.45, p= .06, indicating that as a result of the course, a greater percentage of students than would be expected by chance understood and accepted their disability rather than denying it, or feeling angry or sad about it.

Table 7 illustrates pre- and post-responses for understanding learning disorder. The two-sample binomial chi-square test was significant, 2(1, N = 117) = 10.17, p < .05, indicating students felt that the course improved their understanding of their learning disorder. On the pre-test open-ended question regarding understanding, the most frequently expressed theme was that students had pre-existing knowledge about their disability. However, on the post-test open-ended question regarding understanding, the most frequently expressed theme was that new knowledge about the student’s disability was obtained as a result of the course. 

Table 8 illustrates pre- and post-responses on the extent to which peer support helped. The two sample binomial chi-square test was significant, 2(1, N = 109) = 12.21, p < .05, indicating students felt peer support in the course was helpful. On the pretest open-ended question regarding peer support, the most frequent theme was that of not having much peer support.   In contrast on the posttest open-ended question, the most frequent theme was that the opportunity to be with other students with learning disorders was helpful.

Table 9 illustrates pre- and post-responses for social adjustment. The two-sample binomial chi-square test was significant, 2(1, N = 115) = 14.80, p < .05.  However, in this case results indicate that respondents rated their social adjustment more positively on the pretest.  On the pre-test open-ended question regarding overall social adjustment, the most frequent theme was that of pre-existing social adjustment.  On the posttest the most frequent theme was that the class enhanced social adjustment. 

The two-sample binomial chi-square tests were not significant for acceptance of learning disorder, 2(1, N = 109) = 0.22, p> .05; ability to communicate, 2(1, N = 113) = 1.68, p> .05; understanding learning preferences and styles, 2(1, N = 117) = 1.71, p> 05; academic self-confidence 2(1, N = 117) = 0.13, p> .05; and overall academic performance, 2(1, N = 111) = 2.35, p>. 05; indicating that there was no difference between the pre- and posttest scores regarding course impact on these dimensions.  

Table 7

How Much Do You Understand About Your Learning Disorder?

	
	A Great Deal
	Moderately
	Somewhat
	A Little
	Not at All



	Pre (67)
	13.4%
	40.3%
	25.4%
	17.9%
	3%



	Post (50)
	36%
	46%
	10%
	8%
	0%




Table 8

To What Extent Do You Feel Peer Support Has Helped You?

	
	A Great Deal
	Moderately
	Somewhat
	A Little
	Not at All



	Pre (60)
	21.7%
	18.3%
	16.7%
	25%
	18.3%



	Post (49)
	46.9%


	26.5%


	18.4%


	6.1%


	2.0%




Table 9

How Have You Adjusted Socially to Cal?

	
	A Great Deal
	Moderately
	Somewhat
	A Little
	Not at All



	Pre (66)
	28.8%
	31.8%
	27.3%
	10.7%
	1.5%



	Post (49)
	4.1%


	20.4%


	49%


	12.2%


	14.3%




General Discussion

This study assesses student perceptions of the impact of a course designed to help students with learning disorders transition and adjust to a college environment.  Statistically significant results were obtained for both the survey and pre/post-respondents on the following variables: (a) students perceived that the course helped them to understand and accept rather than to deny, feel sad about, or feel angry about their learning disorder; (b) the course improved their understanding of their learning disorder; and (c) peer support was a very important part of the course.  

Student comments in both studies indicated that the course helped them to understand their learning disorder by providing them with new knowledge.  For example, one follow-up survey respondent stated, “When I was first diagnosed, I had no inkling what my disability was.  When I took the class it was thoroughly explained to me so I can understand.”  Similarly, a respondent on the posttest noted, “This is the first time someone actually explained what my learning disability means and how it affects me.” 

Students in both studies indicated that the opportunity to meet other students with learning disorders was supportive and a very significant part of the course. For example, one survey respondent stated, “Like I said, it was great knowing that there are other students out there that feel the same way.  Everyone was extremely supportive and open to one another.  I really looked forward to going to class every Wednesday afternoon.” Similarly, a respondent to the posttest comments, “I found it particularly helpful to discuss my struggles and strategies with others.”

The importance of the peer support provided by the class is also underscored by the fact that prior to taking the class, most respondents stated that they did not feel they had peer support regarding their learning disorder. A comment typical of the pretest respondents regarding peer support is exemplified in the following student response: “None of my friends knew about my disability except those closest to me and they didn’t really know how to support me.”

Statistically significant results were obtained for the survey respondents for variables of acceptance, communication, learning preferences and styles, and academic self-confidence. With regard to course impact on acceptance, one survey respondent reflected, “This course helped me see that there were other people out there just like me.  Before I took this course I was ashamed that I had a learning disability and I didn’t want to talk about it with other students because I feared that they would judge me; however, it was great to take the class and hear from other students that they were going through the same things I was experiencing.” With regards to course impact on communication, one survey respondent wrote, “I learned how to express in words what was going on with me and how people including professors could assist me.  That was probably what helped me the most in this class.”  
As mentioned, results were not statistically significant for the pre/post-sample for acceptance, communication, academic self-confidence, and learning preferences.  Possible reasons for the disparate findings in the two approaches need to be explored.  One reason is the methodological difference itself.  The survey respondents were only asked to comment on the impact of the course.  In contrast, the pre/post study examined students’ pre-existing perceptions of their abilities and assessed the statistical difference between the pre- and post-ratings. An important finding of this study is that a majority of the participants in the pre/post sample rated themselves as having some level of pre-existing abilities in these areas.  Another reason for the difference may be that the survey respondents had a greater amount of time to integrate and utilize what they learned in the course, and therefore perceived the course to be more beneficial.  The pre-post students’ open-ended responses to these questions, although not conclusive, suggest that this may be the case.  For example, one student wrote about acceptance, “Although I am still struggling to follow through with successful study strategies, speaking with other intelligent and thoughtful people with learning disabilities and ADHD was very encouraging.  Having to focus and talk about my learning disability makes it all much more concrete which helps me to understand and accept it.”  

 In both the survey and pre-post approach, students indicated that the course helped them to understand and accept their learning disorder rather than denying, feeling sad, or angry about it.  However, when students were asked to state separately their level of acceptance and their level of understanding, significant results were found for the survey and the pre/post respondents on the variable of understanding but not acceptance.  Given that research suggests there may be stages of acceptance (Higgins et al., 2002), future research needs to examine the impact of the course on stages of acceptance rather than acceptance as a unitary construct.

Non-significant results were found for both the survey and pre/post respondents on the following global measures:  overall academic performance and overall personal adjustment.  Students’ open-ended comments in both approaches indicated that they perceived that there are many other factors aside from the course that contribute to these global outcomes. Further studies are needed on the other factors that influence these global areas of academic performance and personal adjustment.  Finally, both approaches resulted in self-reports of decreased social adjustment. The open-ended comments of both the survey and pre-post respondents suggested once again that students perceived that there were many other factors aside from the course that influenced social adjustment.   However, the self-report of decreased social adjustment suggests that the course needs to better address this issue.

A major implication of this study for postsecondary education is that a course-based model can improve students’ understanding and acceptance of their learning disorder and that these factors are important for a successful transition and adjustment to college. According to the students in both studies, a learning environment that provides students with learning disorders an opportunity to share experiences and problem solve solutions is an important factor in bringing about these changes.  The strengths of a course-based model to facilitate transition and adjustment to college are many. For example, a course-based model provides a structured forum for integrating the strategies that research has shown to be critical for transition and adjustment to college (Skinner & Lindstrom, 2003).  A course-based model is also proactive. That is, rather than wait until students need remedial services such as counseling to effectively transition and adjust to the university, students in their first semesters are presented with the knowledge and support needed to successfully adjust to college. 

The present study has some limitations. The study tapped student perceptions of the impact of the transition course based on the premise that positive self-perceptions are important for academic and personal success; however, it did not measure specific cause-and-effect outcomes on student achievement or other measures.

Another limitation of the study is the lack of a control group.  Although the study compared participants’ perspectives both over time and immediately after taking the course, future research needs to include a control group.  Students who elect to take this course may not be reflective of all students at the university with learning disorders.  A control group would also provide a comparison of outcomes of the course-based transition model to more traditional campus services for students with learning disorders.  The study also did not address variables that could have affected outcomes, such as the differential impact of the course on type of disability (learning disabilities versus ADHD) or other background characteristics of the participants such as the level of severity of the disability or types of supports provided prior to entering college.  A further limitation is that the sample of students in the study and the resulting institutional characteristics may not apply to all college populations with learning disorders.  Students in this study were all attending a competitive research institution, and the results may not apply to college students with learning disorders in other types of college settings.
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Appendix

Questions Included on Follow-Up Questionnaire

______________________________________________________________________________

1a). 
Which statement best describes your feelings and thoughts about your learning disorder before taking the class?


Understanding and accepting that a learning disorder is part of who I am


Feeling sad/Feeling down on myself because of my disability


Asking myself, “Why me, why did it have to be me?”


Telling myself I did not have a disability.

1b).
Which statement best describes your feelings and thoughts about your learning disorder after taking 
 the class?


Understanding and accepting that a learning disorder is part of who I am


Feeling sad/Feeling down on myself because of my disability


Asking myself, “Why me, why did it have to be me?”


Telling myself I did not have a disability.    

2.    To what extent did the course help you understand your learning disorder? 

3.    To what extent did the course help you accept your learning disorder? 

4. 
To what extent did the course help you communicate about your learning disorder?  

5. 
To what extent did the course help you understand your learning preferences and styles? 

6. 
To what extent did the course increase your academic self-confidence?  

7. 
To what extent did the course help your overall academic performance?

8. 
To what extent did you feel peer support in the class helped you? 

9. 
To what extent did the course help you adjust socially to Cal? 

10. 
To what extent did the course help you adjust personally to Cal?
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Abstract

The responses of 81 Canadian junior and community college students with disabilities were used to develop and evaluate the Scale of Adaptive Information Technology Accessibility for Postsecondary Students with Disabilities (SAITAPSD). This is an 18-item self-administered tool that evaluates computing accessibility for and by students with various disabilities. The scale, a companion to the service provider version of the measure (Fossey et al., 2005), contains a total score and three empirically derived subscales: Adaptive Computer Availability and Support, Perceived Computer Competency, and New Computer Technologies. Results indicated that the three subscales account for 50% of the variability in total scores. Psychometric data showed good temporal stability and internal consistency for both the subscales and the total score. Validity data showed strong relationships between scores and key criterion variables as well as other measures of obstacles and facilitators to academic success. The scale may be used to evaluate an institution’s information technology (IT) accessibility, provide empirical data to influence IT policy, and pinpoint areas of strength as well as areas for improvement, all from the perspective of students with disabilities. 

Recently, we reported on the development of a scale to evaluate the accessibility of campus computing intended for disability service providers to complete (Fossey et al., 2005). Here we present a companion measure, designed for completion by students with various disabilities. The student measure had to meet a variety of criteria: including easy for students with all types of disabilities to complete; reflective of the changing landscape in the use of information and computer technologies on campus (e.g., eLearning); meaningful to rehabilitation centers to assist them in making needed adaptive hardware (e.g., foot mouse) and software (e.g., software that reads material on the screen) available for their clientele; and helpful as a tool for advocating with campus administration and staff regarding the importance of acquiring and implementing computer technologies accessible to all learners. 

The measure focuses on the availability and accessibility of adaptive computer technologies in a variety of locations on as well as off campus. Accessibility in this context refers to a range of situations such as whether computers with adaptive technologies are available in general use computer labs; whether eLearning (e.g., course web pages, CD-ROMs) used by faculty is accessible to all learners; and whether learners receive adequate training in how to use needed adaptive software/hardware (Goodman, Tiene, & Luft, 2002).

Data from students with disabilities and campus disability service providers will provide institutional administrators a better picture of the issues surrounding the availability and accessibility of computers. In this way they can make empirically based decisions to meet the information technology needs of all students. For many, this includes adaptive computer technologies such as screen readers and voice dictation software (Burgstahler, 2002, 2003). Using the scale developed here, along with the version for campus disability service providers, can assist in this effort.

Information and Communication Technologies (ICTs) in Postsecondary Education

The number of postsecondary students with disabilities has increased in the past decade in both Canada and the United States (Fournier & Tremblay, 2003; Harris Interactive, 2004; Henderson, 2001; Tremblay, Gagné, & Le May, 2004; Wagner, Newman, Cameto, & Levine, 2005a, b). Recent estimates put the proportion of the postsecondary student population with disabilities between 10% and 17% (Fichten, Jorgensen, Havel, & Barile, 2006; Stodden, Whelley, Chang, & Harding, 2001; Wagner et al., 2005a, b.) In general, proportionately more students with disabilities enroll in junior/community colleges than in universities (Fichten Asuncion, Barile, Robillard, Fossey, & Lamb, 2003; Horn, Berktold, & Bobbitt, 1999; Richardson, 2001; Richardson & Roy, 2002; Stodden, Conway, & Chang, 2003).

Many students with disabilities require some form of adaptive software or hardware to use a computer effectively. As the number of these learners continues to grow, so does the need to ensure the accessibility of a growing array of computer and information technologies (ICTs) on campus (Asuncion, Fichten, Barile, Fossey, & Robillard, 2004). Abrami et al. (2006), who recently demonstrated the importance of eLearning initiatives in Canadian postsecondary education, also noted that we know very little about the eLearning needs and concerns of students with disabilities. Clearly, more research is necessary given the ubiquity of ICTs across North American campuses. 

During the past few years, skill using ICTs has become mandatory in postsecondary institutions and the workplace (Stodden et al., 2003). For example, a recent investigation shows that computer use on the job is linked to higher salaries for employees both with and without disabilities (Canadian Council on Social Development, 2004; Kruse, Krueger, & Drastal, 1996). This makes it important to provide evidence-based data showing how investment in learning technologies accessible to all learners results in improvements in success rates to information technology (IT) decision makers. Better system wide collection of data on the availability of accessible computer technologies will help to achieve this. 

In spite of tremendous opportunities afforded by computers for learners with disabilities (Burgstahler & Doe, 2006), a variety of barriers can interfere with effective use of these technologies (Bouchard & Veillette, 2005; Fichten, Jorgensen, Havel, & Barile, 2005; Michaels, Prezant, Morabito, & Jackson, 2002;) Postsecondary institutions and their faculty, in the rush to integrate technology into teaching, may fail to think about access needs of learners with various disabilities (Bissonnette & Schmid, 2003). Examples include eLearning, such as course web pages with small print and colors that cannot be changed, downloadable files incompatible with adaptive software, and video clips without captioning abound. 

Those in charge of supporting and deploying eLearning generally do not confirm ahead of time the compatibility of newly purchased academic software with popular screen reading programs or ensure the availability of at least one large-screen monitor in general use computer labs (Armstrong, Lewis, Turingan, & Neault, 1997). Such problems generally do not surface until a student with a disability experiences difficulties, a situation that frequently results in a call to the campus disability service provider. The question then becomes, “How well are the colleges and those who provide disability related services on campus prepared to provide accommodations based on the new realities?” 

Our findings on a large number of Canadian disability service providers (Fichten, Asuncion, Barile, Fossey, Robillard et al., 2004) show the following. (a) In general, disability service providers do not know much about computer technologies for students with disabilities, a finding echoed by Berkowitz’s (2006) recent review of the role of computers in the education of individuals with disabilities. (b) Virtually all four-year universities had specific dedicated computer equipment for students with disabilities, while two-year junior/community colleges were less likely to have this, a finding not consistent with U.S. results reported by Christ and Stodden (2005), who showed that two-year colleges were more likely to provide assistive technology supports than four-year universities. (c) The presence of adaptive technologies in general-use computer labs was seen as an urgent priority. (d) A strong need was expressed for better technical support for adaptive computer technologies on campus. (e) Computer-based teaching materials used by faculty were frequently seen as inaccessible. (f) Faculty were seen as poorly informed about the computer-related needs of students with disabilities. (g) Accessibility of Internet-based distance education and web-based “hybrid” courses were seen as problematic in some institutions. 

Integration of educational technologies with campus computing infrastructure proceeds on an active basis on virtually all North American campuses (Educause, 2005; Green, 2005; Kiernan, 2002). An important aspect of this implementation includes ongoing evaluation of how well these technologies meet the needs of students, faculty and other members of the institution’s constituencies (Educause, 2004). Evaluation should be carried out for a variety of reasons, these including ensuring a return on investment, measuring penetration and acceptance, and pinpointing areas for improvement (Bullock & Ory, 2000). A neglected topic in such evaluations has been the institution’s computer technologies for students with disabilities. The scale we recently developed for campus disability service providers (Fossey et al., 2005) and the scale developed for students with disabilities in the present investigation are designed to fill this gap.

By now, it is axiomatic that to succeed in postsecondary education students need to have good access to computer technologies both on and off campus (Green, 2005).  In the present study we developed a measure that focuses on the views of students with disabilities about the availability of accessible computer technologies they need both on and off campus. Here we report on the measure for junior/community college students; we are currently working on validating the measure on university students. 

Method

Participants

Participants were 81 Canadian junior/community college students with various disabilities, 28 males and 53 females, who indicated they require some specific type of hardware or software to use a computer effectively participated. Fifty-six students studied in French-speaking colleges and 25 in English-speaking colleges. Students had enrolled in 22 of Quebec province’s 48 public junior/community colleges. 

Students’ mean age was 22 (range = 17-50, median = 20). All had registered with their college to receive disability-related services and all had enrolled in the regular day division or in continuing education either in a two-year pre-university or in a three-year career/technical program in the January 2005 semester. All participated in a larger investigation of facilitators and obstacles to academic success (Fichten, Jorgensen et al., 2006). Those 81 of the 159 participants in the larger investigation who answered “Yes” to the following question participated in the present study: “Do you require any specific hardware or software to use a computer effectively (e.g., grammar checking, adaptive mouse, software that reads material on the screen)?”

Table 1 shows that the most common impairment (65%) noted by students was a learning disability and/or attention deficit/attention-deficit hyperactivity disorder (LD/ADD/ADHD), followed by mobility, visual, and psychological impairment. Table 1 also shows similar proportions of students’ impairments in test and retest samples.  Twenty-one students (26%) reported more than one impairment for a total of 109 impairments (mean = 1.35 impairments/student). Fifteen indicated having two, five indicated three, and one student indicated four impairments. 

Software/Hardware Used

Figure 1 shows the types of adaptive hardware and/or software students needed to use a computer effectively. As illustrated, specialized software that improves writing quality, such as grammar and spell checkers, and software that reads material on the screen were the two most popular types of software noted by students with LD/ADD/ADHD as well as by students with all other impairments. Students with LD/ADD/ADHD also frequently mentioned voice dictation software. For students with at least one disability other than LD/ADD/ADHD, the following were also important: software that magnifies material on the screen, adapted input devices such as an adapted keyboard and mouse, a large-screen monitor, and a scanner with optical character recognition software. Students noted a variety of other technologies as well, such as a laptop/note-taker, ergonomic adaptations, and digital recorders for lectures. 

Measures

Demographic questions. These include objective questions related to sex, age, college name and program, and the nature of students’ disabilities/impairments. We have used most of these questions in previous studies (Fichten, Barile, & Asuncion, 1999; Fichten et al., 2005). 

Overall criterion items. Participants make ratings on a 6-point Likert scale (1 = strongly disagree, 6 = strongly agree) on two Overall Criterion Items that inquire about how well the student’s computer and/or adaptive computer needs are met at school and at home: “In general, my computer and/or adaptive computer technology needs at my school are adequately met.” And, “In general, my computer and/or adaptive computer technology needs at home are adequately met.” 

Scale of Adaptive Information Technology Accessibility for Postsecondary Students with Disabilities (SAITAPSD). This one-page, 20-item objective measure was developed for the present investigation. We adapted the items from a questionnaire developed earlier for disability service providers (Fossey et al., 2005) using modifications suggested by our partner groups of students with disabilities and campus disability service providers and by student research team members with disabilities. The SAITAPSD examines the extent to which students’ computer related needs are met. 

To complete the measure students use a 6-point Likert scale (1 = strongly disagree, 6 = strongly agree, as well as not applicable) to indicate their level of agreement with each of the positively worded items. The measure yields three subscales derived using factor analysis (Adaptive Computer Availability and Support, Perceived Computer Competency, New Computer Technologies), a total score, and two extra items related to the accessibility of distance education and to computer technologies provided by off campus organizations. We did not include the extra items in the subscales because relatively few students answered them.

College experience questionnaire (CEQ). This 32-item questionnaire was part of the larger investigation (Fichten, Jorgensen et al., 2006). It deals with obstacles and facilitators of academic success. Students use a 6-point Likert-type scale (1 = much harder, 6 = much easier) to indicate the extent to which each item made their college studies easier or harder. The measure has an overall total score (Index of Difficulty) and three subscales: Students’ Personal Situation, College Environment, and Government and Community Supports and Services. Higher scores indicate that the attribute made academic success easier.

Procedure 

Ethics. Attached was an Information and Consent Form to the questionnaire packages to let potential subjects know they could choose to participate or not and that we would maintain confidentiality. This assured students that neither their campus disability service provider nor any of the disability service provider team members would be able to associate their responses with their names. We also informed potential participants about the purpose of the project, risks and benefits envisaged, task requirements, their right to withdraw at any time without penalty, and measures 
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	Students' Impairments
	
	
	
	
	

	
	
	
	
	
	

	Type of Impairment
	Test
	
	
	Retest
	

	
	Number of Students 

Reporting Impairment 

(N=81)
	%
	
	Number of Students 

Reporting Impairment 

(N=44)
	%

	
	
	
	
	
	

	Learning disability/ADD/ADHD
	53
	65%
	
	30
	68%

	Mobility impairment 
	10
	12%
	
	5
	11%

	Visual impairment
	8
	10%
	
	4
	9%

	Psychological disability 
	8
	10%
	
	6
	14%

	Medically related condition
	7
	9%
	
	5
	11%

	Hearing impairment
	6
	7%
	
	4
	9%

	Limitation in the use of hands/arms 
	6
	7%
	
	3
	7%

	Deafness
	5
	6%
	
	1
	2%

	Neurological impairment 
	3
	4%
	
	2
	5%

	Speech / language impairment
	2
	2%
	
	2
	5%

	PDD (pervasive developmental disorder, - e.g., autism, Asperger’s) 
	1
	1%
	
	1
	2%

	Blindness
	0
	0%
	
	0
	0%

	Total number of impairments reported reported by students
	109
	
	
	63
	

	
	
	
	
	
	

	
	
	
	
	
	

	Note. The order in which items were presented was such that the more "severe" form of visual and hearing impairments came before the "less severe" form (i.e., blindness was followed by visual impairment, deafness was followed by hearing impairment). Students were allowed to check as many as applied. If a student checked both the more and the less "severe" forms of an impairment, we deleted the less severe version and kept only the more severe one.


taken to ensure confidentiality. We also noted that participants would receive $10 upon receipt of their completed questionnaire and that they may discuss any questions or concerns about the study with the principal investigator. Dawson College’s Human Research Ethics Committee approved the protocol and the Information and Consent Form. 

Participant Recruitment

As mentioned, students with disabilities were recruited from a larger investigation of factors related to academic success (Fichten, Jorgensen et al., 2006) that involved completing a questionnaire that dealt with academic obstacles and facilitators: the College Experience Questionnaire (CEQ). Participating students attended a Quebec public junior/community college in the January 2005 semester. All had registered to receive disability-related services from their college. We recruited students with the assistance of campus disability service providers who indicated how many packages in each format (i.e., regular print, large print, Word diskette, Braille) they wished to have for distribution. 

The questionnaire package consisted of an Information and Consent Form, demographic questions, the College Experience Questionnaire (CEQ), and a stamped, self-addressed envelope as well as a tear-off coupon form. This coupon asked students for contact information and whether we may communicate with them again for future studies. The cover letter noted that students could complete the questionnaire on paper, by email, or online in French or English, and that they could request a different format. 

We suggested that disability service providers mail questionnaire packages to students or make them available in their offices for students to pick up. We sent 928 questionnaire packages to 43 campus disability service providers and received 300 completed questionnaires. Of these, we asked the 255 participants who indicated that we may contact them again, “Do you require any specific hardware or software to use a computer effectively (e.g., grammar checking, adaptive mouse, software that reads material on the screen)?” Of the 159 individuals who answered, 81 (i.e., 51%) said, “Yes.” These students completed the demographic questions and the two Overall Criterion Items. They then listed the specialized software or hardware they used and completed the SAITAPSD. Seventy-seven participants completed the regular print paper copy of the scale, one completed the Word version, and three completed the web version. To determine test-retest reliability, 44 of the 81 students also completed the questionnaire approximately eight weeks later (mean = 8 weeks, median = 7 weeks, range = 4-13 weeks).

Results 

Sample Characteristics

Seventy-five students (93%) followed a diploma program (associate’s degree), with slightly less than half (n = 34) enrolled in a two-year pre-university program, and slightly over half (n = 41) in a three year career or technical program. The remaining students were enrolled in another course of studies. Because there were very few differences on SAITAPSD items between males and females or between students form English-and French-speaking colleges (Nguyen, Fichten, & Barile, 2007), we combined the data for these participants.

Reliability and Validity

Two types of reliability estimates were obtained for the SAITAPSD: temporal stability (test-retest) and internal consistency (Cronbach’s alpha). Validity was evaluated by correlating SAITAPSD Subscale and Total Scores with each other and with scores on the two Overall Criterion Items and on the College Experience Questionnaire (CEQ).

Test-retest reliability. Forty-four participants completed the SAITAPSD twice approximately eight weeks apart. Of the original 22 items two were discarded because of poor test-retest reliability. Table 2 depicts positive test-retest Pearson product-moment reliability coefficients for the 20 remaining items. Sixteen were significant at the .05 level or better (range of significant r values = .326 to .804). The r values for the four non significant items ranged from .170 to .254.

Based on a principal-components analysis, 18 of the 20 items were grouped into three Subscales and a Total Score. Pearson Product-moment correlation coefficients in Table 2 show that the test-retest reliability of subscales ranged from .447 to .532 and that all are significant at the .01 level or better. The Total Score test-retest correlation also produced significant findings, r(38) = .515, p < .001. These correlation coefficients are acceptable for research purposes. 

Internal consistency. We computed Cronbach’s alpha for subscales and for the Total Score. The alpha coefficient for Total Score equaled .89 (18 items), and the coefficient for the subscales ranged from .67 (New Computer Technologies, 4 items) to .84 (Adaptive Computer Availability and Support, 9 items, and Perceived Computer Competency, 5 items). The results also showed that the removal of any item would not greatly affect alpha. 

Factor Analysis

We established subscales using factor analysis. Of the 20 items originally included in the development of the scale, only 18 were retained. Two items were dropped because the number of participants who answered them was too low for inclusion in the factor analysis. A principal components analysis with varimax rotation was carried out using mean substitution. A three-factor (subscale) solution showed that principal-components analysis, with varimax rotation, explained a cumulative 50.37% of the variability in scores. The Adaptive Computer Availability and Support Subscale explained 22.14% of the variability. The Perceived Computer Competency Subscale explained an additional 15.76%, and the New Computer Technologies Subscale explained a further 12.47%. Table 3 presents the rotated factors with the factor loading for each item. Items were assigned to the factor (subscale) corresponding to the highest factor loading. Table 2 presents means and standard deviations for subscales. Subscales measure three constructs, as follows.

Adaptive Computer Availability and Support Subscale. This nine-item subscale evaluates the extent to which up-to-date Internet-enabled computers with adaptive hardware/software are available on campus as well as aspects of technical support and assistance at school.

Perceived Computer Competency Subscale. This five-item subscale evaluates the extent to which students feel able to use computer and adaptive computer technologies in a variety of contexts.

New Computer Technologies Subscale. This four-item subscale evaluates the extent to which eLearning (e.g., PowerPoint, testing using WebCT) used by professors and the institution’s IT infrastructure are accessible.

Scoring, Standardization,  Norms, Validation, and Extra Items

Table 2 shows mean scores for all SAITAPSD items. As illustrated,  although all items have scores that are more favorable than unfavorable (i.e., scores > 3.50 on the 6-point scale of agreement-items all positively worded), the most problematic items are those that deal with the availability of adapted computers at school in both specialized and general-use computer laboratories as well as those available through the school’s loan program. On the other hand, the results also show that students felt they can effectively use the computer technologies they need, that needed help with computers was readily available on campus, and that the school’s online and library services were generally quite accessible. 
Table 4 contains SAITAPSD means for participants with various impairments. These are provided for illustrative purposes only because sample sizes are very low in most groups. Nevertheless, the findings suggest that the computer-related needs of students with visual impairments were met least well.

As noted earlier, we retained only 18 items as part of the SAITAPSD. Too few participants answered the two Extra Items (equipment provided by off campus agencies (Item 19) and Internet-based distance education (Item 20)). However, Table 5 shows that correlations between scores on these items and on the two Overall Criterion Items as well as on the Total Score are moderate and, for the most part, significant. Therefore, we include them at the end of the measure as Extra Items that will allow for more comprehensive evaluation of elements important in ensuring good access to computers for students with disabilities 

Table 5 shows moderate correlations among the three subscales (range r = .25 to r = .56). Internal validity correlation coefficients also show strong relationships between Subscale scores and the Total Score (range from r = .53 to r = .90). Overall, the coefficients indicate that subscales measure different concepts, all of which are important components of the accessibility of ICTs as measured by the Total Score.

Means on the two Overall Criterion Items (“In general, my computer and/or adaptive computer technology needs at my school are adequately met.”) And, “In general, my computer and/or adaptive computer technology needs at home are adequately met” did not differ significantly, t(76) = .68, p >. 05 (M = 4.49, SD = 1.50 and M = 4.64, SD = 1.57), respectively. Similarly, Cohen’s d (.10) indicates a trivial effect. Table 5 shows that the two scores are slightly, although significantly, r(75) = .28, p < .05, related to each other.

Correlations between SAITAPSD Subscale and Total Scores and scores on the two Overall Criterion Items in Table 5 show that, as expected, Adaptive Computer Availability and Support Subscale scores were highly and significantly correlated with the “At School” item, but not with the “At Home” item. The Perceived Computer Competency Subscale was moderately but significantly correlated with both “At School” and “At 
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Home” items, while the New Computer Technologies Subscale was not significantly related to either. The scale’s Total Score was correlated highly and significantly with the “At School” item and more modestly, although significantly, with the “At Home” item. 

As an additional index of validity, we correlated scores on the two Overall Criterion Items, the three Subscales and the Total Score, as well as the two Extra Items, with College Experience Questionnaire (CEQ) Subscale and total Index of Difficulty scores, which were completed an average of 6-1/2 weeks earlier. Table 6 shows logical relationships between scores on the two measures. For example, the Adaptive Computer Availability and Support Subscale was most closely and significantly related to the CEQ subscale, which deals with the college environment, whereas the Perceived Computer Competency Subscale and the SAITAPSD Total Score were moderately and significantly related to both the CEQ College Environment Subscale as well as the CEQ Government and Community Supports and Services Subscale. All SAITAPSD Subscale and Total Scores were significantly related to the CEQ total Index of Difficulty, showing that SAITAPSD scores reflect students’ perceived overall academic success experiences.
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	SAITAPSD: Factor Loadings of Each Item Following Varimax Rotation
	
	
	

	
	
	
	
	

	
	 
	Factors/Subscales
	

	Item #
	Item Concept
	Adaptive Computer Availability and Support
	Perceived Computer Competency
	New Computer Technologies

	1
	School has enough computers with adaptive technology that have access to the Internet
	0.749
	-0.043
	0.288

	2
	Tech support provided at school for adaptive computer technologies
	0.709
	0.045
	0.008

	3
	At  school adaptive computer technologies are sufficiently up-to-date
	0.683
	0.309
	-0.112

	4
	Enough adaptive computer technologies in school's specialized labs/centers
	0.659
	0.363
	-0.133

	5
	Hours of access to adaptive computer technologies at school 
	0.656
	-0.188
	0.350

	6
	Staff at school have expertise in adaptive computer technologies
	0.569
	0.254
	-0.010

	7
	Availability of adaptive computer technologies in general use computer labs at school
	0.560
	0.138
	0.245

	8
	Staff at school act quickly to resolve problems
	0.518
	0.417
	0.124

	9
	Informal help is available at school
	0.461
	0.286
	-0.072

	10
	I am able to use adaptive computer technology in class
	0.103
	0.830
	-0.025

	11
	I feel comfortable using adaptive computer technology in class
	-0.025
	0.681
	0.195

	12
	I know how to effectively use adaptive computer technologies
	0.143
	0.613
	0.261

	13
	Training provided at school meets my needs
	0.429
	0.590
	0.018

	14
	School’s loan program for adaptive computer technologies 
	0.363
	0.558
	0.086

	15
	When professors use eLearning it is accessible
	0.063
	0.038
	0.804

	16
	No problems when professors use eLearning for tests
	0.027
	0.092
	0.732

	17
	School’s online services are accessible
	-0.075
	0.170
	0.596

	18
	Library's computer systems accessible
	0.339
	0.071
	0.526

	
	
	
	
	

	Note. Items in italics belong to the subscale in question.
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	Students' Impairments and Mean SAITAPSD Subscale and Total Scores
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Visual Impairment
	Deafness
	Learning Disability / ADD / ADHD
	Psychological Disability 
	Hearing Impairment
	Limitation In The Use Of Hands / Arms 
	Neurological Impairment 

	
	
	
	
	
	
	
	

	Subscales
	
	
	
	
	
	
	

	     Adaptive Computer Availability and Support
	3.64
	4.22
	4.29
	5.33
	4.55
	5.00
	5.33

	     Perceived Computer Competency
	3.53
	4.20
	4.32
	n/a
	4.40
	5.00
	5.80

	     New Computer Technologies
	3.50
	4.88
	5.01
	3.83
	4.75
	5.25
	4.75

	Total Score
	
	
	
	
	
	
	

	     SAITAPSD  Total Score 
	3.57
	4.39
	4.44
	4.55
	4.63
	5.06
	5.33

	Sample size
	4
	2 to 3
	33 to 43
	0-2
	3 to 5
	1
	1

	
	
	
	
	
	
	
	

	Note. Samples include only participants who indicated that they had only 1 disability / impairment.
	
	
	

	
	
	
	
	
	
	
	


	Table 5
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	SAITAPSD: Correlations of Subscale Scores to Each Other, to the Total Score, and to Selected Criterion Variables
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Subscales
	
SAITAPSD  Total Score 
	Overall Criterion Items
	
	Additional Items

	 
	 
	Adaptive Computer Availability and Support
	Perceived Computer Competency
	"New" Computer Technologies
	
	Needs Met at School
	Needs Met at Home
	 
	#19 Computer technologies provided by off-campus organizations
	#20 Distance education courses are accessible

	Subscales
	
	
	
	
	
	
	
	
	
	

	
	Adaptive Computer Availability and Support
	
	
	 
	
	
	
	
	
	

	
	Perceived Computer Competency
	.560***
	
	
	
	
	
	
	
	

	
	"New" Computer Technologies
	  .252*
	  .252*
	
	
	
	
	
	
	

	Total Score 
	
	
	
	
	
	
	
	
	

	
	SAITAPSD Total Score 
	.900***
	.801***
	.534***
	
	
	
	
	.523**
	.372*

	
	SAITAPSD  Total Score With Subscale Deleted
	  .534***
	.513***
	.326**
	
	
	
	
	n/a
	n/a

	Criterion Overall Items
	
	
	
	
	
	
	
	
	

	
	Needs Met at School
	.818***
	.398***
	.184
	.715***
	
	
	
	.404*
	.273+

	
	Needs Met at Home
	  .212+
	.338**
	.171
	.302**
	.278*
	
	
	.429**
	.312*

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Note. Pearson product-moment correlation dfs range from 60 to 76 except for Additional Items, where dfs range from 37 to 39. The Total Score reflects the 18 items that form the subscales and is computed only for the subjects who completed at least 50% of question. Scale 1 has 9 items, Scale 2 has 5 items, Scale 3 has 4 items. Subscale scores were computed only for these subject who answered a minimum of 50% of questions on the subscale concerned.

	   + p < .10
	
	
	
	
	
	
	
	
	

	   * p < .05
	
	
	
	
	
	
	
	
	

	  **p < .01
	
	
	
	
	
	
	
	
	

	*** p < .001
	
	
	
	
	
	
	
	
	


	Table 6
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Correlations Between College Experience Questionnaire (CEQ) Subscale and Total Index of Difficulty Scores and SAITAPSD Overall Criterion, Subscale, Total, and Additional Item Scores
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Criterion Variables
	
	
	SAITAPSD Subscales
	
	SAITAPSD Total Score 
	Extra Items
	

	College Experience Questionnaire (CEQ)
	Needs Met at School
	Needs Met at Home
	Adaptive Computer Availability and Support
	Perceived Computer Competency
	New Computer Technologies
	
	#19.Computer technologies provided by off-campus organizations
	#20 Distance education courses are accessible

	Subscales
	
	
	
	
	
	
	
	
	
	
	

	     Students' Personal Situation (e.g., health, level of motivation)
	.273*
	.193+
	
	.269*
	.237+
	0.173
	
	.313**
	
	0.174
	.358*

	     College Environment (e.g., course schedule, accessibility of building facilities)
	.462***
	.214+
	
	.560***
	.455***
	.262*
	
	.597***
	
	.359+
	.471**

	     Government and Community Supports and Services (e.g., availability of 
	.337*
	.286*
	
	.415**
	.452**
	.342*
	
	.493***
	
	.552**
	0.238

	     adaptations at home, disability-related support services off-campus) 
	
	
	
	
	
	
	
	
	
	
	

	Total Index of Difficulty
	.429***
	.287**
	
	.513***
	.474***
	.318**
	
	.589***
	
	.419**
	.453**

	Note. dfs range from 43 to 78 for Criterion Variables and for SAITAPSD Subscales and Total scores. dfs range from 24 to 39 for the two Additional Items.
	
	
	
	
	

	   + p < .10
	
	
	
	
	
	
	
	
	
	
	

	   * p < .05
	
	
	
	
	
	
	
	
	
	
	

	  ** p < .01
	
	
	
	
	
	
	
	
	
	
	

	*** p < .001
	
	
	
	
	
	
	
	
	
	
	


Table 7 

	

	For all statements, rate your level of agreement using the following scale:

	1
	2
	3
	4
	5
	6
	[ N/A ]

	Strongly Disagree
	Moderately Disagree
	Slightly Disagree
	Slightly Agree
	Moderately Agree
	Strongly Agree
	Not
Applicable

	Do not spend too much time on any one statement. Simply give the answer which best describes the general situation. Put a number beside all items. If an item is not applicable to you, respond with N/A (not applicable).


Scale of Adaptive Information Technology Accessibility for Postsecondary Students with Disabilities 

	1
	___
	My school has enough computers with adaptive technology that have access to the Internet to meet my needs.

	2
	___
	The technical support provided at my school for adaptive computer technologies meets my needs. 

	3
	___
	At my school, adaptive computer technologies are sufficiently up‑to‑date to meet my needs (e.g., grammar checking, adaptive mouse, software that reads what is on the screen).

	4
	___
	There are enough adaptive computer technologies in my school's specialized labs/centres for students with disabilities to meet my needs.

	5
	___
	The hours of access to adaptive computer technologies at my school meet my needs.

	6
	___
	There is at least one person on staff at my school who has expertise in adaptive computer technologies (i.e., knowledgeable, keeps up‑to‑date, fixes problems).

	7
	___
	The availability of adaptive computer technologies in general use computer labs at my school meet my needs.

	8
	___
	When I approach staff at my institution with problems related to the accessibility of computer technologies on campus they act quickly to resolve any issues (e.g., cannot see the PowerPoint presentation, cannot hear a video clip, need a grammar checker to write an essay).

	9
	___
	Informal help is available at my school to show me how to use adaptive computer technologies if I need this.

	
	
	

	10
	___
	If I bring adaptive computer technology into the classroom I am able to use it (e.g., can plug it in).

	11
	___
	I feel comfortable using adaptive computer technology in the classroom.

	12
	___
	I know how to effectively use the adaptive computer technologies that I need.

	13
	___
	Training provided by my school on how to use the adaptive computer technologies meets my needs.

	14
	___
	My school’s loan program for adaptive computer technologies meets my needs.

	
	
	

	
	
	

	15
	___
	When professors use eLearning, it is accessible to me (e.g., PowerPoint in the classroom, course notes on the web, CD-ROMs, WebCT). 

	16
	___
	I have no problems when professors use eLearning for tests and exams (e.g., quizzes in WebCT). 

	17
	___
	My school’s online services are accessible to me (e.g., registering and class cancellations on the web). 

	18
	___
	The accessibility of the library's computer systems meets my needs (e.g., catalogues, databases, CD-ROMs).


Extra Items

	19
	___
	The computers and/or adaptive computer technologies provided by off campus organizations meet my needs (e.g., rehab centres, provincial loan programs). 

	20
	___
	Distance education courses offered by my institution are accessible to me.


1 Scoring Instructions

SAITAPSD


SAITAPSD Total Score: Average all scores for items 1 through 18


SAITAPSD Subscales 

· Adaptive Computer Availability and Support Scoring: Average scores from items 1, 2, 3, 4, 5, 6, 7, 8, and, 9

· Perceived Computer Competency Scoring: Average scores from items 10, 11, 12, 13, and 14

· New Computer Technologies Scoring: Average scores from items 15, 16, 17, and, 18

Service provider subscale equivalences (Accessibility Of Campus Computing For Students With Disabilities Scale, Fossey et al., 2005) 

· Service provider subscale "Access To Adaptive Computers:" Average SAITAPSD scores from items 1, 2, 3, 4, 5, and 13

· Item-by-item SAITAPSD and service provider scale equivalences: SAITAPSD #1 = Service provider #3, SAITAPSD #2 = Service provider #4, SAITAPSD #3 = Service provider #1, SAITAPSD #4 = Service provider #5, SAITAPSD #5 = Service provider #2, SAITAPSD #6 = Service provider #18, SAITAPSD #7 = Service provider #14, SAITAPSD #13 = Service provider #6, SAITAPSD #14 = Service provider #20, SAITAPSD #15 = Service provider #15, SAITAPSD #18 = Service provider #16, SAITAPSD #19 = Service provider #22, SAITAPSD #20 = Service provider #21

Comparison with Service Provider Data

In an attempt to compare the scores of students with disabilities to those of disability service providers from our recent investigation (Fossey et al., 2005), we compiled a subscale comprised of the six items that are identical to those that make up the most important subscale of the Accessibility of Campus Computing for Students with Disabilities Scale (i.e., the service provider version of the SAITAPSD): “Access to Adaptive Computers.” This subscale is comprised of six items, each of which has an exact match on the student version of the SAITAPSD (see Table 7 for item equivalences between the student and service provider scales). 

In the Fossey et al. (2005) investigation participants were 156 postsecondary personnel responsible for providing services to students with disabilities: 96 worked in a college, 58 in a university, and two in postsecondary distance education. Participants had worked for an average of nine years providing services to students with disabilities; they represented 91 of the 115 junior/community colleges and 55 of the 68 universities officially recognized in Canada. 

The mean score for disability service providers for this subscale was 3.77 (SD = 1.22). We compared scores on this subscale with scores from the present investigation (M = 4.32, SD = 1.16). An independent t-test shows a significant difference between scores, t(232) = 3.36, p < .001, Cohen’s d = .46, with a moderate effect size (students’ scores more favorable than service providers’ scores). In addition, a recent large-scale study administered the Accessibility of Campus Computing for Students with Disabilities Scale (i.e., the service provider version of the SAITAPSD) in 2005 (Dunmire, Broski, Goodman, & Yurick, 2006) to 339 American college and university disability service providers. The subscale in this study had a mean of 4.03 (SD = 1.29). The Cohen’s d of .24 (small effect) and an independent t-test, which takes means, variances, and sample sizes in both the American campus disability service provider sample and the present student sample into account, of t(415) = 1.95, p <.06 suggests that students’ scores are somewhat higher (i.e., more accessible ICTs) than American campus disability service provider scores.

Discussion

Overview of Key Findings

The Scale of Adaptive Information Technology Accessibility for Postsecondary Students with Disabilities (SAITAPSD) evaluates the accessibility of information and computer technologies needed to succeed in postsecondary education. Its psychometric properties suggest it holds promise for evaluating the accessibility of adaptive information and computer technologies needed by postsecondary students with various disabilities. Here we provide preliminary norms for (a) the total score, (b) the three subscales, and (c) all 20 items for junior/community college students. We also make the scale and scoring instructions available in Table 7.

The results indicate that (a) overall, SAITAPSD scores were more favorable than unfavorable, although availability of adapted computers at school in both specialized and general-use computer laboratories was seen as somewhat problematic, as was availability of adaptive ICTs through the school’s computer loan program; (b) the computer-related needs of students with visual impairments seemed to be met least well; (c) the scores of male and female students and students from English-and French-speaking schools were very similar, (d) students were more optimistic about the accessibility of ICTs than were campus service providers; (e) the most common impairment of our sample of junior/community college students was a learning disability, with or without attention deficit/attention-deficit hyperactivity disorder (LD/ADD/ADHD), followed by mobility, visual, and psychological impairment; (f) approximately ¼ of our sample had more than one disability; (g) specialized software that improves writing quality, such as grammar and spell checkers, and software that reads material on the screen were the two most popular types of software noted by students; (h) students with LD/ADD/ADHD also frequently mentioned voice dictation software while students with other disabilities noted the importance of software that magnifies material on the screen, adapted input devices such as an adapted keyboard and mouse, a large screen monitor, and a scanner with optical character recognition software.

Scoring, Norms, and Psychometric Properties of the SAITAPSD

The SAITAPSD and scoring instructions are available in Table 7. The scale yields a total score obtained by averaging all 18 items. Factor analysis, a technique which groups related items together, resulted in three subscales: (a) Adaptive Computer Availability and Support Subscale - this evaluates the extent to which up-to-date internet enabled computers with adaptive hardware or software are available and supported on campus; (b) Perceived Computer Competence Subscale - this evaluates the extent to which students feel capable of using computer and adaptive computer technologies in a variety of contexts; and (c) New Computer Technologies Subscale - this evaluates the extent to which eLearning used by professors (e.g., PowerPoint) and the institution’s IT infrastructure (e.g., library databases) are accessible. Scoring on an item-by-item basis is also possible: single item subscale and total score means and standard deviations are provided in Table 2. Subscale scores are modestly correlated with one another and logically related to the two criterion items that ask about how well, overall, students’ computer related needs are met at school and at home. The same is true for scores on a measure of obstacles and facilitators of academic success. These results provide an indication of validity. Good test-retest correlations and internal consistency for subscales and the total score provide evidence for good reliability. Overall, the reliability and validity evaluations suggest that the SAITAPSD has acceptable psychometric properties for research use. 

Limitations of the Present Study

Although the SAITAPSD has demonstrated acceptable validity and test-retest as well as internal consistency reliability, the “norms” reflect a relatively small sample of junior/community college students from only one Canadian province. The validity of this measure for other postsecondary student populations in other parts of North America has not been assessed. Nor have the results been cross-validated on a second sample. Additional validation of the scale involving much larger and diverse samples of postsecondary students from both the United States and Canada is necessary. This should include evaluating the equivalence of different formats of the scale (e.g., regular print paper, Word file, web version). Additional validation would also permit the development of norms for students with different impairment/disabilities. We present the SAITAPSD not as a final product but as a research tool in need of further testing and development.

Findings Using the SAITAPSD 

Consistent with data from other researchers (Sharpe, Johnson, Izzo, & Murray, 2005), our findings show more favorable than unfavorable scores. Nevertheless, there are some concerns around the availability of adapted computers in both specialized and general-use computer laboratories as well as with institutional computer technology loan programs. The accessibility of computers in campus computer labs has been noted as an issue of concern by students elsewhere as well (e.g., Armstrong et al., 1997). On the plus side, the findings show that students feel they can effectively use the computer technologies they need, that they can readily obtain help with computers on campus, and that they can access online and library services. 

Because of small sample sizes, the scores of students with different impairments could not be meaningfully compared. The available data do suggest, however, that the computer related needs of students with visual impairments are met least successfully. 

Comparison of student and campus service provider views. Comparison of students’ and service providers’ scores on identical items suggests more optimism by students than by service providers. However, the student data were obtained in 2005 for junior/community colleges from one Canadian province, whereas, the service provider data came from a nationwide study conducted five years earlier on disability service providers from both Canadian junior/community colleges and universities. Because of the sampling and testing time confounds, we also compared the present results on students with data from a large American study of junior/community college and university disability service providers conducted in 2005 (Dunmire et al., 2006). Again, the results suggest that students’ scores are more optimistic than those of service providers, a finding consistent with our current findings on the accessibility of eLearning (Fichten, Asuncion et al., 2006). Whether the discrepancies are due to the nature of the samples or to the unique experiences of disability service providers, who generally do not get involved in accessibility issues unless there are problems, cannot be determined by our data. To answer this question in future investigations the views of disability service providers about how well the computer needs of students with different impairments are met should be compared to the views of students with the impairments in question.

 Because it may be of interest to compare the views of students and disability service providers, we detail two ways of doing this. First, all items that comprise the Access to Adaptive Computer subscale of the service provider version of the SAITAPSD measure (Fossey et al., 2005) also appear on the student version. Therefore, in Table 7 we provide scoring instructions for this subscale for the student version as well. In addition, 13 of the items on the student version also appear on the service provider version, allowing single-item scores to be directly compared. Table 7 also provides item “equivalences.”

Sample characteristics. Consistent with other findings (Stodden, 2005), over half of the sample reported a learning disability and about one quarter reported having more than one impairment (Asuncion, Fichten, Fossey, & Barile, 2002; Sharpe, Johnson, Izzo, and Murray, 2005). Half of the students with disabilities we contacted indicated they needed specialized software and/or hardware to use a computer effectively. This suggests that a large proportion of students with disabilities on campus may need some type of specialized computer equipment.

Adapted, General Use, and “Adaptable” Computer Technologies as Assistive Aids

Students with all types of impairments indicated using software to improve writing quality. Students with learning disabilities were most likely to do so. Thus, 95% used such software, mostly spelling and grammar checkers. Students with learning disabilities also indicated using voice dictation and screen reading software, technologies traditionally considered to be useful primarily to students with visual and neuromuscular impairments (Ofiesh, Rice, Long, Merchant, & Gajar, 2002). Students who did not have a learning disability also indicated needing software that magnifies material on the screen, adapted input devices, a large-screen monitor, and a scanner with optical character recognition software. In addition, students noted a variety of other technologies such as laptops and note-taking devices, ergonomic adaptations, and digital recorders for lectures. 
These are similar to items noted by a much larger sample of junior college and university students in a previous investigation (Fichten, Asuncion, Barile, Fossey, & De Simone, 2000), where we also noted a blurring between adaptive and general use technologies. Consistent with the present findings, general-use technologies are used as adaptive aids by students with certain disabilities. For example, most people use spell checkers. Students with some learning disabilities use this tool as an assistive aid to help compensate for the disability. Students with a variety of hand or arm impairments and some types of learning disabilities use voice dictation software, originally intended for professionals and executives, as an adaptive technology. Screen reading technologies, originally used by individuals with visual impairments, have crossed over into the mainstream. These now form part of mobile computer and “smart phone” technologies for nondisabled users to access email on the road. The same is true for scanners and optical character recognition software, currently used as adaptive technologies by students with visual and other print impairments. 

But some computer technologies have remained disability specific, such as refreshable Braille, head and foot mice, high-end writing aids (e.g., Wynn, Kurzweil 3000, TextHelp), and sophisticated screen-reading and magnification programs. Not all technologies can be considered accessible for all even though there has been a blurring between adaptive and general-use computers in some areas, as long as software and hardware are designed and built without consideration for their accessibility, and as long as universal design is not adopted when developing and purchasing college information and computer technologies, problems will continue to be problems related to the accessibility of ICTs on campus.

Universal design for instruction. Concerns the access needs of learners with various disabilities can be partly addressed by implementing universal design for instruction (UDI), an approach to teaching that consists of designing and using instructional strategies that benefit a broad range of students, including those with disabilities (McGuire, Scott, & Shaw, 2003; Scott, McGuire, & Foley, 2003). Universal design, first introduced in architectural and graphic design in the late 1980s, has the following central tenet, “The design of products and environments are to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design [or at extra cost]” (Story, Mueller, & Mace, 1998, p. 3). These principles have quickly spread to other areas of scholarship and practice, such as teaching and learning. For example, in a series of pamphlets Burgstahler (2005, 2006) provided suggestions for implementing UDI in the postsecondary environment. Proponents of this concept hold that if something works well for people with disabilities, it works better for everyone. Shaw (2002) expounds on the benefits of UDI. Among other things, he states that UDI is: 

… designed to anticipate the needs of diverse learners and incorporate effective strategies to make learning more accessible to a wide variety of students. Much like universal design in architecture, UDI has a set of basic principles that can help in the implementation of strategies to more effectively include and provide students with as well as those without disabilities the skills, knowledge and self assurance of learning in an environments free of academic limitations, (Shaw, 2002, p. 11)

Implications for Future Research and Practice: Potential Uses of the SAITAPSD

As the first step in evaluating ICT accessibility to students with disabilities in postsecondary education, the SAITAPSD fills an important void. The reliability and validity testing conducted to date allows students with disabilities to have a say about the availability and accessibility of campus computing as well as of computers available for off campus use. The measure has a variety of attractive features. Only one page long, it is easy for learners with all types of disabilities to complete, and the simple scoring requires only a straightforward calculation of means. The measure also has the advantage of flexibility due to its “face validity.” Thus, the scale (a) permits item-by-item analysis to identify individual areas of perceived strength and weakness, (b) can assess modifiable aspects of the accessibility of ICTs on campus as well as (c) monitor and evaluate the effects of efforts to improve accessibility. For example, the measure may be administered at different times as major modifications occur in campus, computing infrastructure. Other uses of the scale include: (d) evaluation of one’s own institution; (e) a means for continuously measuring progress through internal and external benchmark setting; (f) item-by-item evaluation; (g) identifying gaps and targeting specific areas for improvement; (h) comparison with service providers’ views; and (i) a means of informing policy documents, institutional changes, and IT budget allocations.

Possible research directions include (a) continued validation by comparing scores of personnel responsible for providing services to students with disabilities with student views; (b) additions to the normative data by providing separate norms by student disability and by school type, size, location, and nature (e.g., junior/community college versus university, urban versus rural., private versus public); and (c) collecting new samples and samples outside Canada such as the United States, Great Britain, Australia, France and Belgium (a French version of the measure is available in Nguyen et al., 2007).

Conclusions

While many potential uses for the SAITAPSD exist, it needs further validation. In particular, we need additional research on university populations and on larger samples of students with different disabilities. Nevertheless, the findings underscore the idea that good access to ICTs involves widespread availability of Internet-capable computers with accessibility features in both specialized and general-use labs, good support for these technologies, the availability of training on adaptive computer technologies, as well as accessible campus computing infrastructure and eLearning used by faculty.
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