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0|n|ng us again.

Since our last newsletter in August, the 2008 Assistive Technology (AT)
Expo was held in Madison. The
addition to the AT Expo this year, supported by a grant from Access-
Computing [accesscomp@u.washington.edu]. AccessComputing pro-
vided funding for a visit to the AT Expo by high school students with
disabilities from Wisconsin. During the Showcase, these students were
given an opportunity to learn about AT that could be useful to them in

pursuing post-secondary education.

We held a National Advisory Board
meeting in October. This newsletter
features Board member Joe Entwisle.
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number of students with disabilities in
STEM education and careers, we fre-
guently encounter
or successful practice. Included in this
issue is a summary of an article that
defines practice at three different lev-
els: 1) Promising, 2) Evidence-based,
and 3) Science-based.

Read on for additional updates and
information. If there is something we
can do to make the newsletter a better
read, or a better resource, please do
not hesitate to let us know.
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Midwest Alliance Updates

_ abreast of current trends and information. We often run into
Collaboration: How Do You Know It When You See It? intriguing information in some pretty unusual places! We

i ] o recentg/ ran onto the web site of the Association of Mater- .
The term 6collaborationd i SnPdndchiti HéakNPFgrdmS [hith@veney arhchpSorgP T g @ ni :
tions such as the Midwest Alliance -- but how do we know if ApoutAMCHP/BestPractices/Pages/ BestPrac-

we are one or we are just saying that we are? Wikipedia ticeTerms.aspx] t hat defi nedacobnost pr a
[step aside Mr. Webster!] dgfmlintRabilitlald etuBaldhdl Frdgrafinfing 2a$ a dbt T € C L

sive process where two or more people or organizations tinuum or range of practices and programs that includes
work together toward an intersection of common goals & those that are Apromising, o0 to

for example, an intellectual endeavor thatis creativeinna- pased, 0 to the f-baakdl ével of i
tured by sharing knowledge, learning and building consen-

sus. o0 So that i mplies shar e pereCiaBuninary of teir efintione:nd goal s,
through group problem solving and decision making. Col-

laboration means working with ideas and projects that inter- A promising practice

sect, rather than run parallel to each other. Wikipedia also

goes on to say that these actions are often decentralized  * Incorporates the philosophy, values, characteristics,

and egalitarian - that is, the responsibility for goal setting, and indicators of other positive/effective interventions.
reflection about actions, and goal achievement is shared,

often equally, among team members. This method is usu-  * Is based on guidelines, protocols, standards, or pre-

ally most effective when resources are scarce and team ferred practice patterns that have been proven to lead
member sé expertise and skil |l stoeffeciveguicemes.si fi ed and rich.

Thompson used six elements that can be compared in their * Is a process of continual quality improvement that:
presence or absence to determine if a group is working

collaboratively: whether the group (1) does solo activities ¢ Accumulates and applies knowledge about what is
that are only reviewed after-the-fact or whether the entire working and not working in different situations and
group works on setting the work plan, (2) moves forward contexts;

ideas in a linear or incremental approach or in a non-linear

and quantum approach, (3) resolves conflicts in a formal, ¢ Continually incorporates lessons learned, feed-
slow, and responsive (late) mode or in an informal, fast, back, and analysis to lead toward improvement/
and early one, (4) solves problems by tackling the symp- positive outcomes; and,

toms or by examining the causes, (5) discloses only mini- ) )
mal and fsafeo information or¢ dAlowefprandincorperaies experteview.daed-¢ h at
may be risky and messy, and (6) looks at only narrow- back, and consensus from others in the field.

interest opportunities or maintains a broad focus of mutual
reciprocity. In each case, collaborators choose the latter
actions instead of the former.

A Promising Practice has an evaluation component/plan in
place to move towards demonstration of effectiveness,
however, it does not yet have evaluation data available to

Similarly, Dr. Christine Maidl Pribbenow, external evaluator demonstrate positive outcomes.
for Midwest, last summer assessed the degree to which
Midwest operated as an alliance; in other words, whether
staff are involved in true collaborations or just parallel ac-
tivities. She used four criteria for this evaluation: (1) there is
regular and ongoing communication between partners, (2)
staff members function as full and equal participants, (3)
programs and activities are developed and implemented
between two or more states, and (4) programs and activi-
ties would not occur without the other partners. She con-
cluded that Midwest staff felt and did operate as a collabo-
rative glhance In p'?“.‘?"”g’ implementing, and evall_Jatlng nificant level of evidence of effectiveness in the re-
operations and activities, and that partners felt their efforts search literature

were enhanced by t hea’ddefdéeqcuoem-? an& ival ue

munications. A science -based practice results from a rigorous process
of research and evaluation that indicates effectiveness in
improving public health outcomes for a target population. A
science-based practice:

An evidence -based practice has been, or is being evalu-
ated and:

Has some quantitative and qualitative data showing
positive outcomes*, but does not yet have enough re-
search or replication to support generalizable positive
outcomes.

Has been subject to expert/peer review that has deter-
mined that a particular approach or strategy has a sig-

Wh at are NBest Practices?0

Midwest Alliance staff is continually scanning web sites, .
conference announcements, and research literature to stay * Has been evaluated using a theory-based research


http://www.amchp.org/AboutAMCHP/BestPractices/Pages/%20BestPracticeTerms.aspx
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methodology. participants and gave a brief summary of the steps Midwest
had taken in consideration of the National Advisory Board
*  Inherent in such research methodology is thattheprac- f eedback from | ast year6s meet.i

tice was implemented as intended in order to clearly
links positive effects to the program/practice being
evaluated and not to extraneous factors.

*  Has been reviewed and substantiated by experts in the
public health field according to predetermined stan-
dards of empirical research.

* Is replicable, and produces desirable results in a vari-
ety of settings.

Wh at malel grogiam ? 0

A fimodel 6 program is a conc
with the term Abesto practi
Afbesto practice defined abo
Apackagedo or very spebased adrc

science-based practice that indicates or results in positive
outcomes, and must be carefully implemented to maximize
probability of repeated effectiveness.

Are there Best Practices in Policy?

Yes! Policies that incorporate values and characteristics
that meet the criteria of a promising practice above can be
considered fAbest practiceo
of policies on programs and outcomes can be tracked and
evaluated just as programmatic efforts can and should be
to ensure continual assessment and improvement.

Science-Based Practice

Is replicable and produces
desirable results in a variety of
settings
Evaluation results link positive
outcomes to that practice and not
to outside factors
Has had expert / peer review that demonstrates effectiveness

ion data that

Evidence-Based Practice

Promising Practice Has

Has an evaluation plan in place to measure effectiveness

Based on guidelines, standards or models that have been proven effective

[http://www.amchp.org/AboutAMCHP/BestPractices/Pages/
BestPracticeTerms.aspx]

Midwest National Advisory Board Meeting

On October 3, 2008, Midwest held its National Advisory
Board Meeting in the Engineering Centers Building of the
University of Wisconsin-Madison campus. We were de-
lighted to welcome to the meeting ten local participants and
twelve by telecommunications.

Principal Investigator Jay Martin introduced the meeting

several questions to the board in order to receive sugges-
tions on strengthening the communications and functional
unity between the universities of Midwest.

Outreach Coordinator Dan Nordstrom presented informa-
ti on ab ou tdireMstadeneimpadss - the suc-
cesses and challenges - within three areas: mentoring,
internships and events. There was a high degree of inter-
est in these opportunities for students, and agreement with
Midwest staff that the continued expansion of direct impact
programs is necessary in order to reach as many students
as possible.

epbtgobtenaHpeHd

¥rftationsadireBtéd @o®utafdrs, Ruid @lSo'pdblidatibn. Mid-
wdstlisaticdarlyirlerested Ynicdhtthiiing the develop-
ment and dissemination of materials supportive to teachers
in the STEM fields and the design and development of as-
sistive technologies that increase accessibility.

Brad Hedrick presented information to the Board about

Mi d wesystethsimpacts . Midwest will continue to be
concerned with collecting and understanding data about its
students, assistive technology and information dissemina-
tio treRdR.! Brafl Mighlightdd th@ e & tolcdntnlle: colldet? ©
ing and searching for data that will provide Midwest with
information about STEM student enroliment trends through
the use of multi-institutional and statewide platforms. The
group discussed how Midwest can focus on dissemination
that leads to the most effective and widespread use of its
resources.

In addition to providing guidance on the primary compo-
nents of the grant project, the Advisory Board members
of fered specific
cations, dissemination of information regarding successful
practices, institutionalization of Midwest programs and ac-
tivities, and issues rel
members reiterated their interest in being involved in the
activities of Midwest, and offered continued help in the ex-
ploration of critical issues related to direct student impacts,
in particular.

Midwest Exposure
tions

- Highlighting October Presenta-

As a part of the dissemination efforts of the Midwest Alli-
ance, Dr. Greg Stefanich made four presentations in Octo-
ber to share information about Midwest, and to present cur-
ricular and instructional adaptations related to the teaching
of science to students with disabilities. Four elements were
addressed:
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1. Current research on successful practice with appropri-
ate accommodations for all students;

2. Hands-on multimodality learning experiences, exposing
participants to science supplies and equipment that
enable all students to be active participants in the
learning experience;

3. Demonstrations of science software and equipment;
and

4. Sharing of websites and print resources relating to the
teaching of science to students with disabilities.

Presentations were made at the following meetings:
NC-ASTE on October 10, 2008 in Winona, Minnesota

NC-ASTE is an affiliate organization of the Association for
Science Teacher Education and this organization promotes
leadership and support for professionals involved in the
education and development of teachers of science at all
levels. The primary membership consists of science educa-
tion faculty from the Midwest states of Wisconsin, lllinois,
lowa, Michigan, Minnesota, Nebraska, North Dakota, and
South Dakota.

Closing the Gap on October 16, 2008 in Bloomington, Min-
nesota

Closing the Gap is a major conference that addresses as-
sistive technology in special education and rehabilitation.

lowa Science Teachers Section of the lowa Academy of
Science Fall Conference on October 23, 2008 in Des
Moines, lowa

The lowa Science Teachers Section of the lowa Academy
of Science is the major state organization of science edu-
cators from the lowa universities, state colleges, and K-12
science teachers in lowa.

lowa Assistive Technology Liaison Meeting on October 30,
2008 in Des Moines, lowa

The lowa Assistive Technology Liaison Committee is a
group of 35 individuals from the lowa Department of Edu-
cation, lowa Area Education Agencies, and university rep-
resentatives with a primary goal of improving assistive
technology access for students with disabilities attending
centers of education in lowa.

Programs and Activities

2008 Assistive Technology Expo and Computer Show-
case

The 2008 Assistive Technology Expo was held on the Engi-
neering Campus in Madison, Wisconsin, on October 4,
2008. The Assistive Technology (AT) Expo is an annual
event that has been held the last three years on the Engi-
neering Campus. There are two principle objectives for the
event: The first objective is to provide a forum for discus-
sion of AT. This discussion ranges from the state-of-the-art
in AT to consideration of practices of maintenance and re-
pair of AT, and typically takes place in a seminar or forum
format. The second objective is to provide a link between
consumers, rehab professionals and vendors of AT,
through exhibits and demonstrations. In past years the AT
Expo was held in the Engineering Centers Building. This
year it was expanded to include the near by Mechanical
Engineering Building. More than 40 vendors exhibited, and
there were more than 500 attendees.

A special addition to the Expo this year was the Computer
Showcase. As a result of funding obtained through Access-
Computing, high schools in Wisconsin were provided a sti-
pend to support travel by students with disabilities to the AT
Expo. A special section of the Expo was designated as the
AComputer Showcaseo, which
nologies involved with computer and information technol-

ogy access. Student attendees were given an opportunity
to learn about and try technologies that could be of assis-
tance to them in post-secondary education. Also, Dr. Hadi
Rangin of the Division of Disability Resources and Educa-
tional Services (DRES) at the University of Illinois provided
a Keynote presentation. Dr. Rangin serves as a Software
Development Specialist at DRES. His talk on AT and the
use of AT was inspiring for the students and attendees.

The 2009 AT Expo has been scheduled for October 1. If
you have any questions about the Expo, or are interested

in participating as an attendee or exhibitor, please contact
PrBféssobidykdmamg ny di fferent t
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Planning for Success in STEM for Students with Dis-
abilities: A Working Conference

Mathematics & Science Education Collaborative Initia-
tive

April 1 -2, 2009
Name and Position of Principal Investigators:

Greg P. Stefanich, Professor, Co-PI, University of Northern
lowa

Audrey C. Rule, Associate Professor, Co-Pl, University of
Northern lowa

Contact person: Greg P. Stefanich, Dept. C & I, UNI, ste-
fanich@uni.edu (319) 273-2073

Brief Description of Math and/or Science Education Project:

The purpose of this two-day working conference with follow
-up publication is to stimulate dialog to 1) improve attitudes
toward, 2) investigate ways to better support, and 3) plan
accommodations/supports for students with disabilities who
have interests in Science, Technology, Engineering and
Mathematics, in secondary and post-secondary settings.
This includes examining ways to support students with
STEM interests transitioning from high school to post-
secondary education, investigating ways to support stu-
dents with STEM interests transitioning from community
colleges into STEM majors in 4-year colleges and universi-
ties, exploring options for resolution of issues; and advanc-
ing recommendations for improving the quality of STEM
education for students with disabilities. A group of 100 indi-
viduals from across the state and from institutions with ex-
emplary programs will be invited as collaborative partners.
They will address critical issues and coauthor a monograph
distributed to participants and published through the US
government online Education Resources Information Cen-
ter (ERIC) along with journal article(s) in STEM education
journals discussing the following issues:

1. How do we prepare ALL students in high school and
post-secondary education to be successful in STEM
classes and programs?

2. How do we help teachers, students and parents set
expectations and life directions and access opportuni-
ties and resources in STEM fields?

3. How do we develop and support educators to smooth
the progress of students with disabilities as they transi-
tion through educational channels?

4. How do we strengthen the relationship between secon-
dary education and post-secondary education?

5. How do we build commitment and common direction
with community, business and policy influences that
impact education?

6. How do we develop and support policymakers to assist
with increased participation in STEM among students
with disabilities?

National Workshop
abilities in STEM

I Students with Psychiatric Dis-

Midwest Alliance in Science, Technology Engineering
and Mathematics

June 22 -23, 2009

The goal of the NSF Research in Disabilities Education
( RDE) program is to #di
achievement of people with disabilities in Science, Technol-
ogy, Engineering and Mathematics (STEM) education and
careers. o0 Consistent with t
and capability of the three institutions working in partner-
ship in the NSF-sponsored Midwest Alliance in Science,
Technology, Engineering and Mathematics (http://
www.stemmidwest.org), a specific goal for the activities of
the Midwest Alliance has been increasing the numbers of
students with psychiatric disabilities in STEM education
and careers.

After significant discussion and work with students with
psychiatric disabilities in STEM fields, two important issues
have emerged: 1) Since students with psychiatric disabili-
ties have unique needs, it is critical that there be additional
exchange and study of the components of post-secondary
disability service programs that are essential for these stu-
dents 2) Increasing access to those programmatic compo-
nents will require significant training and education for dis-
ability service providers and STEM educators.

To address these two issues, the Midwest Alliance will be
hosting a National Workshop June 8-9, 2009 in Urbana-
Champaign, lllinois, focused on students with psychiatric
disabilities in STEM fields in post-secondary education.

Attendees will include members of the NSF Regional Alli-
ances, post-secondary disability service providers and re-
searchers, representatives from NSF, ED, and NIH, Voca-
tional Rehab, the Veteranos
education cooperatives. The Summit will last for a day and
a half, with the focus on both discussion and developing of
a set of recommendations.

We have chosen to consider psychiatric disabilities in this
type of spotlight because:

1. Itimpacts large numbers (approximately 37% of 15-24
year olds have a diagnosable mental illness and 6-20%
of college students report symptoms serious enough to
need mental health services) of college students during

ncrease
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the time they are making important decision about their psychiatric disabilities in STEM in post-secondary edu-
careers. Unless disability support services and/or com- cation.

munity supports are available, access to post- . _ .
secondary education is limited or not available for stu- 2. To review and assess comprehensive strategies used

dents with psychiatric disabilities. In fact, we hypothe- at Midwest Alliance campuses and elsewhere.

size that many of these students are lost to post- _ ) ] ] ) )
secondary education and STEM fields due to notre- 3. To identify palicy, fiscal and programmatic barriers that
ceiving appropriate supports which results in attrition have affected current practice in post-secondary sup-
from college (86% of students with psychiatric disabili- ports for students with psychiatric disabilities.

ties withdraw from college). . : .
ge) 4. To develop specific recommendations to increase op-

2. Many disability service providers, college campuses, portunities for student with psychiatric disabilities in
and STEM departments in general do not possess the post-secondary education.
requisite knowledge, skills, and experience to support
students with psychiatric disabilities. In addition, there
is still much stigma attached to mental iliness.

Prior to the Workshop, background papers will be provided
describing research done on services for students with psy-
chiatric disabilities in post-secondary education, and details
3. The impact that very limited access to support services ©On different support services. Post-Workshop, a summary

academic performance, and post-graduate career suc- Veloped, will be produced.

cess of students with psychiatric disabilities has not

been substantially addressed.

The specific objectives of the Workshop include:

1. Assessment of the state of services for students with

Spotlight on Research

Publications Highlight Variety of Midwest Research and Dissemination Efforts

The Midwest Alliance staff believes that action-oriented and translational research is essential to providing the best ser-
vices possible to individuals with disabilities. To this end, we have engaged in a number of research and dissemination
projects that we hope will result in increased discussion about, as well as broader adoption of effective policies and prac-
tices in disability service provision. Our efforts most recently have focused on mentoring, assistive technology, and barri-
ers and facilitators to STEM for individuals with disabilities. A number of other manuscripts are in development.

Midwest staff have published an article on mentoring in the most recent edition of the Journal of Rehabilitation. The arti-
cle describes two mentoring programs, one within Midwest that was funded by a supplemental grant from the National
Science Foundation, and one from our partner, Beckwith Hall at the University of lllinois. Highlights of both programs
include recruitment and assignment; orientation, training, and design; implementation; and evaluation and outcomes.
The full citation of the article is: Stumbo, N.J., Lindahl-Lewis, P., & Blegen, A. (2008). Two mentorship case studies of
high school and university students with disabilities: Milestones and lessons. Journal of Rehabilitation, 74(3), 45-51. The
Journal is published by the National Rehabilitation Association, the principle membership organization of a wide variety
of rehabilitation professionals.

A second mentoring manuscript, co-authored by staff from all four of the Regional Alliances for Persons with Disabilities

or RADs, was submitted in early November to the Journal of Postsecondary Education and Disability. Co-authors in-
cluded Norma Stumbo, Jay Martin, Dan Nordstrom, and Tina Rolfe (Midwest Alliance); Sheryl Burgstahler

(AccessSTEM); Jean Whitney, Samantha Langley-Turnbaugh, Lynn Lovewell, and Babette Moeller (EAST); and Randy
Larry and Ed Misquez (RASEM2/RTP). The manuscript describes the structure of each program, recruitment strategies,
the students involved, and outcomes achieved to date. I
other important information and impetus for those anticipating such programs. We hope to hear of a positive outcome by
early next spring. The Journal of Postsecondary Education and Disability is a publication of the Association of Higher
Education and Disability, the primary professional group for disability service providers in postsecondary education.

mp |
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User satisfaction with assistive technology is the focus of another manuscript written by the Midwest staff. The research

study involved 145 individuals who used various assistive technologies, and asked about their participation in the pre-

purchase process and their resulting satisfaction with the device. This information is not only helpful for individuals with
disabilities, but also for rehabilitation engineers, vocational rehabilitation specialists, insurance company policy-makers,

durable medical equipment suppliers, and the like. The manuscript was authored by Jay Martin, Liam Martin and Norma

Stumbo and will be submitted to Disability and Rehabilitation: Assistive Technology, a journal of the International Society

of Physical and Rehabilitation Medicine. We hope to recei\

Anot her manuscript @Ain the hoppero concerns the barriers
ceive in their pursuit of STEM and non-STEM education and careers. Midwest staff interviewed seven STEM and six non

-STEM alumni who graduated from the University of lllinois and were housed at Beckwith Hall or its forerunners. The

study looked at the differences and similarities between the experiences and perceptions of STEM and non-STEM

alumni who require personal assistants. Norma Stumbo, Brad Hedrick, Courtney Weisman, and Jay Martin co-authored

this manuscript, which was submitted in early December to Disability and Rehabilitation, another journal sponsored by

the International Society of Physical and Rehabilitation Medicine.

A number of other manuscripts are in development and wedl |l
or comments on any of the research projects or manuscripts, please feel free to contact Jay Martin at
martin@engr.wisc.edu.

Improving Student Accessibility to Careers in Science, Technology, Engineering
and Mathematics (STEM)

Greg P. Stefanich
Professor of Science Education
University of Northern lowa
Cedar Falls, IA 50614-0606
319-273-2073
stefanich@uni.edu

The Importance of Experiential Learning in Science

The degree of involvement and participation in meaningful investigative multi-modality experiences with other students is
critical and becomes a gatekeeper for the majority of students with disabilities. Without active participation with materials
and opportunities to share concepts ideas with others, only the most capable are able to develop the higher order rea-
soning skills demanded in the sciences. The high school curriculum is frequently a gatekeeper. Without proficiency in
mathematics and experiences in the laboratory it is almost impossible to pursue a post-secondary major in science.
However there may be another chance for many students who are lacking maturity at the high school level or had a high
school experience with limited opportunities for substantive interaction with equipment and materials. A supportive hands
-on technical or community college STEM experience can provide a second opportunity for students with disabilities to
transition into a STEM field.

Concrete experiences are essential for the development of science concepts. Many university professors in mathematics

and the sciences perceive a responsibility to Asort outo
observe fAbench sci ehtheesiuatiorrin naayhigh schools ara postaseatondary institutions -- they

take away the opportunity for all but the most highly talented students with disabilities to pursue science. The structure

of the community college, with smaller class size and greater practical application, can provide the needed supports for

students with disabilities to be successful in STEM fields.

Research has consistently shown that effective instructional settings share the following characteristics.
In science classrooms, all students performed better and enjoyed school more when teachers:

*  Employed hands-on, experiential learning in an informal, flexible learning environment (Gilliland, 1999 and Simpson,
2002).

*  Employed collaborative processes where students were given opportunities to work together (Hilberg & Tharp,
2002).
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*  Brought in visual aids or models whenever possible (Riding and Rayner, 1998).

*  Provided the necessary supports for success and held high expectations (Curtin, 2006).

In science classrooms, students with disabilities  performed better and enjoyed school more when teachers:

*  Provided multiple exposures to new terms and concepts (Wood, 1990).

*  Adjusted assignments and acquired alternative resources (Lawrence, 1988).

*  Allowed students opportunities for exploration using heterogeneous cooperative groups (Krashen, 1994).

*  Used projects, drawings, labeled diagrams, and posters in assessment (Hansen, 2006).

*  Made carefully designed adaptations in the general education setting (Stainback, Stainback, and Stefanich, 1996).
STEM Careers for Persons with Disabilities

The quality of life is often determined by the opportunity to work and be successful. This impacts the individual, his/her
family, friends, and the community in which he/she lives. A considerable amount of information about employment and

persons with disabilities is contained in the following website: http://www.nsf.gov/statistics/wmpd/. A few items are ex-
tracted to provide perspective:

*  The overall rate of unemployment or underemployment for persons with disabilities is approximately 70%.

The labor force participation rates of scientists and engineers with and without disabilities are quite different, and among
those with disabilities, age at onset is related to labor force participation.

*  About a third (31 percent) of scientists and engineers whose disability occurred at age 25 or older were out of the
labor force, compared with 18 percent of those whose disability occurred before age 25 and 13 percent of those
without disabilities.

*  About 6 percent of scientists and engineers whose disability occurred before age 25 and 4 percent of those whose
disability occurred at age 25 or older were unemployed, compared with 3 percent of those without disabilities.

The data evidences that there is a ten-fold increase in employment potential for a student with a disability who has com-
pleted a post-secondary STEM program of study. It is important to assist post-secondary students with disabilities so that
they may reach their work potential and attain a higher quality life experience.

Although a greater percentage of high school graduates, from 1982-2000, completed coursework in science and math
(USDOE-NCES, 2004), high school students with disabilities are less likely than non-disabled peers to complete math
and science curricula (NCSPES, 2002). This lack of student participation in high school math and science coursework
has been attributed to a host of factors, including the placement of students with disabilities in special education class-
rooms where inferior curriculum and instruction are offered (Stodden, Conway & Change, 2003; Stodden Galloway &
Stodden 2003), a continued shortage of teachers who are well-prepared in mathematics and science (NASBE, 2002)
and student self-reports that regular education teachers discourage their participation in STEM because of disability
(AAAS-DISG, 2004).

The percentage of students with disabilities who enroll in post-secondary education has tripled from 1978-1998 (HEATH,
2003), with about 10% of post-secondary students reporting a disability (NSF, 2004); though institutions of higher educa-
tion often report that only 1%-5% of their students have a disability (NSF, 2004). In post-secondary education responsi-
bility shifts from the institution to the student, major differences are:

*  College: students must self-disclose

*  Students must provide documentation
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*  Fundamentally altering programs is prohibited
*  Essential requirements must be completed

*  Students are responsible for communication

*  Students must be qualified

*  Personal services are not covered

The failure of students with disabilities to complete 2- and 4- year programs in STEM has been associated with numer-
ous variables, including difficulties preparing high school students for college, trouble transitioning students to post-
secondary education, the limited availability of instructional and academic supports at the post-secondary level, and the
limited awareness that faculty and teaching staff at the post-secondary level have about the instructional needs and di-
verse learning styles of students with disabilities (NCD, 2003). Given these findings, students with disabilities need assis-
tance transitioning from high school to institutions of higher learning, initiatives to retain undergraduate students in STEM
majors, and programs designed to offer undergraduate research lab internships and externships.

Although there has been some progress in greater uses of technology, little has been done to help instructors and pro-
fessors understand their responsibilities toward meeting the needs of all students. Interventions are lacking, such as
creating and using adaptive materials, modifying lessons, selecting from alternative instructional strategies, modifying
laboratory equipment to allow full participation of all students, and adapting evaluation materials for students with special
needs.

Students must be taught to use all of their senses to determine and maintain an awareness of the structure of the envi-
ronment and how to move safely, efficiently, and independently. The skills and devices will depend upon the individual

studentds concept devel opment, personal attributes, and

Some students may require a full-time laboratory assistant. In schools that allow or use the lab partner system, the in-
structor should help the student find a suitable partner. The assistant should not be taking the course simultaneously,
but it is useful to have someone who has completed the class previously and knows the equipment and terminology.

The science student does the thinking and directs the assistant to give a response. It is helpful for the student to have
the opportunity before or during the lab session to feel and visualize how the equipment is set up. The student should be
encouraged to be as independent as possible. In some cases, it may be necessary for the assistant to manipulate the
equipment. The instructor should confirm that the assistant functions properly. When questions arise, the student with a
disability should take them up directly with the instructor, not through the assistant, and vice versa.

All students negotiate best in familiar surroundings. Even though a student with a physical impairment may never need
to visit remote parts of the laboratory, they should familiarize themselves with the entire setting. A short lab tour with the
lab instructor locating sinks, reagent shelves, hoods, safety showers, and other equipment will orient the student and
help to determine the best place to work. The student needs to find the exits, learn the bench configurations, memorize
the positions of the utilities, and so forth. In this way, the laboratory becomes familiar and comfortable. This orientation
session can also be used to explain the safety rules, outline fire drill and other procedures, and to explain what locations
in the laboratory pose the greatest potential hazards. Blind students who have guide dogs may decide not to take the dogs
into the laboratory. Finding an office or another nearby location may be necessary. Guide dogs are obedient and accus-
tomed to waiting.

Considerable evidence indicates that the majority of science instructors are not aware about how they can improve stu-
dents' learning through adaptation and modification of instructional procedures. At the post-secondary level the problem
becomes even more accentuated because of student self-disclosure, a high degree of separation between the Offices of
Disability services and the academic departments, and perceptions by post-secondary faculty that the only accommoda-
tions that are necessary are those noted on the accommodation request form from the student.

Instructional Suggestions

Get to know each student and be sensitive to his or her feelings and wishes. It is generally best to be open and honest.
Introduce the student with a disability as you would any other student. Encourage the student to answer questions from
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adults and other students in a direct and straightforward manner. Apply the same general rules in regard to behavior and
discipline.

Look at traffic patterns and access to materials in the classroom and laboratory. Provide additional work, desk, aisle,
and locker space to accommodate movement and special materials.

If the student exhibits certain mannerisms that affect peer relationships and interfere with learning in the classroom, work
with the student and student support services in dealing with this behavior.

Model acceptance, provide encouragement, and maintain high expectations. Workload and time expectations should
approximate those of other students in the class.

Use tactile stimuli, provide printed directions in large print or braille for students with visual impairments and printed di-
rections for those with hearing impairments, adjust light levels, provide auditory directions with appropriate pacing.

Work closely with disability services, and orientation and mobility specialists to design lessons that will enable the stu-
dent to be active in all activities. If students have adaptive devices, make accommodations so they can use them con-
veniently in a laboratory setting.

Encourage independence, and seek out ways the student can reciprocate assistance to others.

Provide sufficient time for the Office of Disability Services to make arrangements to make all handouts and assignments
in the appropriate form for the students: e.g., regular print, large print, darken, braille, or tape depending on the student 6 s
optimal mode of communication.

Get charts and maps to staff in the Office of Disability Services in advance. It may be possible to enlarge, modify, or
simplify the materials so the student can use them.

Work closely with the Office of Disability Services to plan evaluation strategies. It is normal for a student with a disability
to require additional time to complete tests. Time and a half is a good general rule of thumb. When students develop
adaptive skills, your expectations should approximate those for other students. It is important to instill confidence in their
competence.

Do not overuse oral testing when there are other options. Visually impaired students need to maintain print and braille
literacy. Often a tape recorder with earphones along with a portable computer will allow the student to take tests inde-
pendently.

Make arrangements to provide peer support or set time aside to be available to work with the student outside of class to
help with difficult concepts or unfamiliar vocabulary. In class, use cooperative learning and peer assistance when appro-
priate.

Contact the American Council for the Blind and the American Foundation for the Blind to obtain information about special
devices, laboratory equipment, and appliances for individuals with visual impairments. Seek out suppliers of specialized
equipment, and examine resources with the student and other specialists.

Describe and tactually/spatially familiarize the student with the lab and all equipment to be used. Always try to keep ma-
terials, supplies, and equipment in the same places.

Make the laboratory accessible before and after class sessions devoted to experiments. Many students with disabilities
will need some advanced exposure to the materials and the procedures. Normally they will need extra time to carry out
the investigations and additional time in the laboratory to review their results. When possible provide an opportunity for
the student do a trial run on the equipment before the activity.

Keep in mind the principle of partial participation when it is impossible to have full involvement because of safety or mo-
bility factors. If the student cannot actually collect samples, plan out strategies to get the materials to the student.

Work to locate mentoring and/or internship opportunities in STEM. Familiarize students with disabilities with programs
such as those in www.stemmidwest.org and Entry Point from the American Association for the Advancement of Science
http://ehrweb.aaas.org/entrypoint/
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Summary
The following summarizes the critical issues facing students with physical disabilities and their professors:

1. The majority of individuals teaching STEM classes have had little or no background, either academic or experiential,
in teaching science and/or mathematics to students with disabilities. They look at accommodation as the responsibil-
ity of the Office of Disability Services

2. Specialists in adaptations look only at accessibility and mobility, not the special needs of the disabled student in a
science or mathematics class.

3. One can expect many students with disabilities to have difficulty with transition from secondary to post-secondary
education because responsibility shifts from the structures provided in IDEA to student self-responsibility.

4. One can expect limited assistance from post-secondary STEM faculty other than the items listed on an accommoda-
tion sheet presented to a professor.

As a result, the student with disabilities can be expected to be without an advocate for any special accommodations re-
lating to the subject matter content. It is not surprising that students with disabilities, even students with exceptional aca-
demic abilities tend to avoid advanced science and mathematics classes. Avoidance conditioning often begins with their
first science experience in the elementary grades when they become observers while others are engaged, and is accen-
tuated as they continue in school. Mathematics becomes a problem at the secondary level when symbolism is used as in
algebra, and when algorithms become more complex requiring unfamiliar pathways.

The pragmatic orientation of the technical college can provide a rich learning environment for all students, and allow for
STEM participation by students with disabilities. Curricular and instructional adaptations can positively impact student
learning. When adaptations are made, all students can learn, feel a sense of belonging, and achieve their educational
and social goals.

Acknowledgement to Brad Hedrick, Jay Martin, and Norma Stumbo for locating the statistical data reported in this paper.
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Student Outreach and Opportunities

The Midwest Alliance Announces Upcoming Events
and Opportunities for Students and Alumni

The Midwest Alliance is continuing to grow in providing op-
portunities such as mentoring and internship placement
support and announces a new year of programs, re-
sources, and events for students and alumni with disabili-
ties.

This year we have adopted some changes to our pro-
grams, and taken on new initiatives designed to improve
the services we offer and to increase benefits to students.
Here is a snapshot of some of these changes and improve-
ments.

Over $35,000 in Direct Student Grants Available:

* 30 grants to High School Students who participate as
Mentees

* 10 grants to High School students who participate as
Interns

* 10 grants to First-Year Postsecondary Students who
participate as Mentees

* 30 grants to Upper-class Postsecondary Students who
participate as Mentors

* 10 grants to Postsecondary Students and Alumni who
participate as Interns

* 5 grants to Alumni who participate as Mentors

Additional benefits include learning about events, locating
funding opportunities, and gaining the ability to share infor-
mation and ideas with people with similar backgrounds and
interests.

We are prepared to visit your event, fair, or other type of
meeting in order to share information about our programs
and opportunities with students, families, staff, and educa-
tors. Please contact our Outreach Coordinators for more
information:

Dan Nordstrom for Opportunities in Wisconsin and North-
ern lowa dnordstrom@wisc.edu or (608) 890-0992 or Toll-
free at (866) 857-4358

Tina Lam Rolfe for Opportunities in lllinois and Southern
lowa

tinalam@illinois.edu or (217) 244-1571

TRt b g

Yo Connections!

Caption: Photograph of Dan Nordstrom, Midwest Alli-
ance Outreach Coordinator, standing in front of a ta-
bling display at the Division on Career Development
and Transition's conference in Milwaukee, Wisconsin,
on October 16 & 17, 2008

Upcoming Opportunities with Deadlines

Midwest Alliance Outreach Coordinators can assist you in
connecting with these programs, completing applications,
and answering questions.

For High School Students:

*  Summer Science Institute at UW-Madison. Deadline:
April, 2009

*  PEOPLE Program at UW-Madison. Deadline: April,
2009

*  UW-Madison Engineering Summer Program at UW-
Madison. Deadline: April 17, 2009

For Post -Secondary Students:
*  Entry Point! Nationwide. Deadline: April 30, 2009

* Research Experiences for Undergraduates Nationwide.
Deadline: Various Dates, 2009

* Undergraduate Research and Mentoring Program at
UW-Madison. Deadline: Spring 2009



mailto:dnordstrom@wisc.edu
mailto:tinalam@illinois.edu
http://www.wisc.edu/cbe/ssi/timeline.html
http://www.peopleprogram.wisc.edu/application.html
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Student Outreach and Opppr
Upcoming Events
Wisconsin Transition Conference Sixth Annual Wisconsin Transition Conference i January 22 & 23, 2009
Kalahari Resort - Wisconsin Dells
http://www.wsti.org/events.conf.2009.php
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Joe Entwisle, MS, Senior Policy Analyst Benjamin Stumpf
Midwest National Advisory Board Member Midwest Graduate Student Assistant
Joe began working for the Benjamin Stumpf received
Health and Disability Ad- his Bachelor of Music de-
vocates (HDA) and the gree in 2007 and Master of
National Consortium for Music degree in 2008,
Health Systems Develop- both from Northwestern
ment (NCHSD) in 20086, University. He is currently
and provides technical attending the University of
assistance to states re- Wisconsin-Ma di sonos
garding policy and pro- graduate program in Musi-
grammatic initiatives re- cology. Since starting with
lated to Medicaid and Midwest this academic
Medicaid Buy-In pro- year, Ben has helped with
grams, SSI, Vocational the organization of the Na-
Rehabilitation, benefits tional Advisory Board
planning programs and Meeting on campus, and the AIIlIi
technology, inclusive pub- held recently in Rockford, Illinois. Ben is the assistant to
lic policymaking, transpor- project manager Amy Fruchtman, and offers support re-
tation and assistive tech- lated to the day-to-day operations and activities of the Mid-
nology. He previously west Alliancebs Madison office.

worked on the Bridges to Work Project at the University of
Wisconsin's Waisman Center as a Senior Policy Analyst
with project development and management responsibilities.
He also created and implemented the first automated com-
prehensive benefits offset software.

Joe was formerly the Executive Director of the Wisconsin
State Independent Living Center, responsible for coordinat-
ing federal, state and local resources and implementation
of the state plan for independent living. He has also worked
for the state's Department of Health and Family Services
Pathways to Independence Project. Joe has valuable ex-
perience as a benefits specialist/employment consultant,
substance abuse mental health counselor, clubhouse coun-
selor, and state Vocational Rehabilitation counselor.

Joe currently serves on the Midwest Alliance National Advi-
sory Board.

west, Benjamin was employed in the Student Loan Office of
Northwestern University where he helped with the imple-
mentation of new organizational systems and the recon-
ciliations of large loan accounts.

ADuring my short time so far wi
admire the project, and wish to contribute to the growth and
increased effectiveness of its

If you have any questions or concerns about Midwest meet-
ings, communications or information processes, Ben can
be reached at ben.midwest@gmail.com or (336) 407-6891.
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