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’ materials. If they do not receive needed accommodations, their access to
i essential aspects of the curriculum may be blocked. To meet the goal of
access to the curriculum for everyone, teachers must adjust the materials and
their presentation to break down barriers and assist these students in |
learning. Ideally, a curriculum should be able to be modified or customized
ro mect the needs of both teacher and student. Unfortunately, teachers who
have to work with standard, off-the-shelf curricular materials usually have
little time to develop accommodations for their classes.

Richard Riley
Secrerary of Education

“As general education classrooms become more inclusive, strategies for
providing access to the general education curriculum are needed so that
students with disabilities are actively involved and progress within the
curriculum in these classrooms. OSEP is committed to identifying effective
strategies that support student access,” points out Lou Danielson, director
of the Research to Practice Division, in the U.S. Department of Education’s
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Office of Special Education Pro-
grams (OSEP).

The research base on best ap-
proaches to providing curriculum
access is in its infancy, but with
OSEP support, useful findings are
beginning to emerge. Universal
design is one pracrice that shows
promise for increasing access to the
general education curriculum.

Detining Universal Design

The concept of universal design
originated in architectural studies
where considerations of physical
access for individuals with sen-
sorimotor disabilities led to designs
that incorporated assistive tech-
nologiesand adaptations. The more
common examples are curb cuts,
ramps, and automatic doors. When
universal design principles are ap-
plied to physical space layout, ac-
commodations are built-in rather
than added as an afterthought.

In terms of learning, universal de-
sign means the design of instruc-
tional materials and activities that
makes the learning goals achiev-
able by individuals with wide dif-
ferences in their abilities ro sce,
hear, speak, move, read, write, un-
derstand English, attend, organize,
engage, and remember. Universal
design for learning is achieved by
means of flexible curricular materi-
als and activities that provide alter-
natives for students with differing
abilities. These alternatives are built
into the instructional design and
operating systems of educational
materials—they are not added on
after-the-fact.

While technology is not a require-
ment of universal design, it makes
the creation and use of universally
designed curricula much faster and
easier. It allows teachers to adapt

the curriculum more easily to meet
a wide range of student needs.

Over the past few vears, there has
been a concerted effort in special
education to promote curricular
materials with built-in adapra-
tions—particularly in digical me-
dia—that are flexible and
customizable. According to Skip
Stahl, researcher at the Center for
Applied Special Technologv

. (CAST). curricula should be de-

signed to incorporate the prerequi-
sites of learning: Information must
be accessible, support for the devel-
opment of skills must be available,
and the learner must perceive the
learning to be important. These
prerequisites should be builr into
curriculum in the following ways:

* DProvide multiple representa-
tions of the information being
presented.

* Provide multiple or modifiable
means of expression and control.

* Provide multiple or modifiable
means of motivating and en-
gaging students.

Thewidespread availability of digi-
tal materials and sophisticated,
rapid computer networks has made
integrating these principles into
curricular formats possible. Since
everyone in the class is using the
same materials, universal design
avoids the stigma to which stu-
dents with disabilities may be sub-
jected if they use materials that
differ from those used by the other
students.

Wiggleworks, an early literacy pro-
gram from Scholastic, offers an il-
lustration of how these design tea-
tures are utilized (for more infor-
mation, visit the Scholastic web
site at: http:/ f'www.scholastic.com/
wiggleworks/index.htm). Students
read stories and respond to activi-
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ties in the reading program. All of
the textcan be enlarged, changed in
color or highlighted, or read aloud
by the computer. Children can
navigate the sofrware’s learning ac-
tivities via mouse or kevboard. A
single switch can turn on a built-in
scanning feature. Wiggleworks ac-
tivities also offer a variety of op-
tions for expression, such as writ-
ing, drawing, and recording. When
in “Write,” students can begin a
composition by typing text, by re-
cording themselves speaking or
drawing, or by placing words from
a word list into their text.

Universal Design

Universal design differs from
assistive technology. which
is designed to meet highly
individualized needs, in the
following ways:

» Assistive technology is
specially considered tfor
an individual student,

_ whereas universally de-
4 signed approaches may
be used by a wide range
. of students with diverse
j learning needs.

+ Assistive technology is
used by astudentto meet
the expectations of a
given curriculum, where-
as universally designed
approaches make the
curriculum accessible to
students with varying
needs.

i« Assistivetechnology gen-
erally is under the pur-
; view of specialeducators,
: whereas universally de-

signed approaches are .
: implemented by general .
! education teachers. ‘




Universal Design In Action

With OSEP support, two groups—
the Center for Applied Special
Technology (CAST) and the Na-
tional Center to Improve the Tools
of Educators (NCITE) at the Uni-
versity of Oregon—have been in-
strumental in applying the concept
of universal design to cognitive is-
sues. Other groups, such as the
University of Kentucky, have con-
tinued to explore how technology
tools can be designed for universal
access. Here are their stories.

Building in Access Right
From the Start

“Current textbook materials and
teaching practices rypically fail to
effectively provide support tharcan
be individualized for students who
need help,” explains Bart Pisha of
CAST. With OSEP funding, Pisha
and his colleagues are using univer-
sal design principles to develop and
research a software tool and in-
structional approach that will im-
prove cognitive access for students
with special needs to the general
education curriculum.

A focus of the project is refining the
CAST-developed ULTimate
Reader (Universal Learning Tech-
nology, http://www.cast.org). This
software uses an electronic version
of the textbook or materials that
the teacher is already using, and
provides a rich variety of highly
flexible reading supports such as
adding spoken voice and visual
highlighting to the electronic text.
[tisdesigned tosupportstudents as
they learn about social studies from
textbooks and the World Wide
Web. This support is scaffolded—
that is, it is gradually reduced as
students develop more indepen-
dence in the curriculum.

Pisha and his colleagues also arc
creating features for the ULTimate
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Reader that will support students
as they identify patterns in text.
develop effective strategies, and
learn to sustain motivation and ef-
fort. They are creating text layouts
that are clearer and easier to under-
stand. “We have tried to integrate
into the software strategies that
make the content patterns more
evident, buildin strategies for com-
prehension, and make the presen-
tation of information less intimi-
dating and more engaging,” Pisha
describes. Among the many accom-
modations are highlighting words,
phrases, and paragraphs to help
readers focus on text; controlling
speed of presentation; changingsize
of text; offering advanced organiz-
ers; providing definitions; allow-
ing text to be read out loud: and
changing the gender of the voice.

Wakefield , MA Goes Digital

Pisha and his colleagues are work-
ing with students and teachers at
Wakefield High School in Massa-
chusetts. Pisha chose a social stud-
ies text that was difficult for stu-
dents with limited reading skills.
With the blessing of the pub-
lisher, the text was digitized and
loaded into the ULTimarte Reader
program. From there Pisha and
his colleagues began studying how
studenrts interacted with the new
feacures.

The goal is to develop and test the
new features of the ULTimate
Reader software with consumer
inpuc. “It is importanc to get input
from potential users during devel-
opment so that we can make the
technology more usable and beteer
address student needs.”

One of the resource room teachers
who are providing consumer input
is Terry Fuller. “It really changes
the way that students learn mate-
rial,” Fuller tells us. For example,
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the technology changes the tradi-
tional practice of having students
answer questions at the end of the
chapter. With the text in digital
form, students can simply dragand
drop whole paragraphs for use in
their answers. Or, they can access
definitions by hitting a key. Fuller
says this raises issues about how
teachers teach. “As teachers, this
challenges us to have students go
beyond tasks that can be mechan;-
cally handled by the computer and
engage them in more higher level
thinking activities.”

Althoughitistoo earlyin the devel-
opment process to ascertain stu-
dent outcome results, teachers and
students alike give the universally
designed approach high marks. For
one, Fuller sees the effort as sup-
porting Massachusetts State learn-
ing standards. For example, stu-
dents who cannor read the book
can gain the information, and stu-
dents who cannot write legibly can
communicate.

Implementing Universally De-
signed Technology in the Classroom

Pisha and his colleagues also have
studied what it takes to get univer-
sally designed technology into class-
rooms. With OSEP funding, they
recently undertook a study of how
teachers integrated Wiggleworks—
an early literacy software program
that has many universally designed
features.

Here are several tips:

*  Teachers’ technology skills must
be relatively well developed and
supported with ongoingoppor-
tunities for learning,

* There mustbeaclearly defined,
butflexible curriculumin place.

* In-house staff must be available
to keep computers functioning.
continued on page 4
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¢ The sofrware and instructional
materials must be compatible
with both the curriculum and
with the range of existing stu-
dent needs.

* Staffing must be available to
provide instructional supervi-
sion to the students working on
the compurers.

¢ Teachers must be provided with
adequate time and access to re-
sources to prepare new or modi-
fied marterials.

Inaddidion, Joanne Collins Russell,
principal at Jackson-Mann Elemen-
tary School where Pisha conducted
his study, points out that the
principal’s role is key. “Because we
are talking about an innovation
thatisapplicable ro all scudentsand
all teachers, there mustbe commic-
ment by the principal.” Russell
encourages principals to allot time
for the staff to think through what
universal design means in relation
to children, but also in relation to
teaching,

Ensuring Universal Access
te the Carriculum

“Simply providing physical access
to general education does not en-
sure that students with disabilities
will gain cognitive access to the
content of the curriculum,” stresses
Ed Kame’'enui, researcher at the
University of Oregon. “To gain
cognitive access to the general edu-
cation content, artention must be
given to the architectural require-
ments of that content.”

For Kame’enui and his colleagues
at NCITE, there are 6 principles
that should form the foundation
for effective curriculum design (see
sidebar). “These principles provide
teachers with a blueprint for de-
signing and developing cognitive

supports to ensure universal access
to the curriculum.” Kame'enui
points out.

According to Doug Carnine, di-
rector of NCITE, few commer-
cially available curricular programs
are designed carefully or systemati-
cally enough toenablestudents with
disabilities ro realize their potential
or achieve acceprable levels of per-
formance in the general education
curriculum without extensive ef-
forton the partofthe teacher. “The
principles advocated by NCITE
offer a starting point to assist gen-
eral educators in their efforts to
provide cognitive access to all stu-
dents.” Both Carnine and
Kame'enui belicve that knowledge
of these design principles will help
teachers evaluate rhe adequacy of
the architecture of instructional
materials prior to adoption, and
will be used to modify curricular
and instructional materials.

The mission of NCITE is to assist
publishers in developing high qual-
ity tools and to assist the market-
place in demanding high quality
tools. As part of his NCITE re-
sponsibilities, Carnine advocates for
publishers to recognize and address
these principles in programs prior
to publication. Oneadvocacy strat-
egy is to influence state policy-
makers to include universal access
in their adoption decisions. “States
have great influence over what is
published—specifically rtext-
books—because of their purchas-
ing authoriry,” Carnine explains.
California js an excellent example
of how state policies can help insti-
tionalize universal access.

The California Reading Initiative

In 1996, the California Reading
Initiative began a major restructur-
ing of how reading is taught in K-
12 schools. This was a statewide

O
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Universal Access
. Principles for
+ Designing
Curriculum
« Big ldeas: Concepts,
principles, or heuristics .
that facilitate the most
efficientand broad acqui-
sition of knowledge.

- Conspicuous Strate-
gies: Useful steps for
accomplishing a goal or
task.

+ Mediated Scaffolding:
Instructional guidance
provided by teachers,
peers, materials, ortasks.

+ Strategies Integration:
Integrating knowledge as
a means of promoting

i higher-level cognition.

- Judicious Review:
Structured opportunities
to recall or apply previ-
ously taughtinformation.

- Primed Background
Knowledge: Preexisting !

i information that affects

; new learning. :

attempt to disseminate and foster
teaching practices drawn directly
from research and resulted in a
curriculum framework for reading
and language arts in California.
NCITE consulted with Califor-
nia educarors as rhey developed
their reading and language arts
framework.

In 1999, the Special Education
Literacy Task Force issued a report
detailing how the initiative ad-
dressed issues germanc to special
education. Marion Joseph, Cali-
fornia State Board of Education
member and chair of the Task

continuced on page s
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“The framework, which
is dlesignedfor allstudents,
including those with spe-
. cial needs, provides guid-
. ance for selecting quality
| materials thar integrate
effective instructional de-
sign principles.”
Catherine Barkere
Adnunistraror of Curriculton
Frameworks and Instructional

Resowrces, California Depariment
i of Fducation,

Force, said, “There are huge re-
forms in reading taking place—but
too often, children with disabilities
have not been considered part of
reforms—this is not the case in
California.” An important concept
contained in the framework is the
need to provide universal access for
all learners. “Universal access pro-
vides a way to ensure that all stu-
dents receive effective, rescarch-
based instriicrion in learning how
to read,” Joseph explained.

Kame’enui, one of the principal
authors of the California frame-

- work, pointed out that it was im-

portant to embed universal access
principles for designing beginning
reading curriculum for diverse
learners in the framework. “The
content of this framework is de-
signed to provide a road map for
designers and developers of instruc-
tional materials. The entire frame-
work will be used to develop spe-
cific criteria for the adoption of
inscructional materials. One such
criterion isuniversal access, whereby
materials are designed to maximize
the learning of all student-, includ-
ing students in special education.”
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Designing Web Sites for
Universal Access

The Internet may be the most sig-
nificant educational technology of
the twentiech century. The Internet
is not onlv a reference resource, it
also 1s a communications vehidle
and multimedia presenter that en-
hances learning opportuniries for
students. So how can we ensure
that web sites are designed for uni-
versal access?

Edward Blackhurst and his col-
leagues at the University of Ken-
tucky are in the process of develop-
ing a prototype for a series of web-
based tutorials on the IDEA 1997
Amendments and its regulations.
“Earfy on, we were quite concerned
with accessibility of web sites,”
Blackhurst explains. “We wanted
to accommodate individuals who
use screen readers that convert text
to synthesized speech, those who
require enlarged type, and those
who are unable to access audio
files.” Subsequently, Blackhurst
began exploring the barriers that
individuals with such needs en-
counter when attempting to access
information on the web.

Following are some of the design
specifications that Blackhurst and
his colleagues adopted to guide their
development work to ensure uni-
versal accessibility of the web site.

* Usehigh contrastbackgrounds
and text. Some individuals have
difficulty reading screens that
use certain color contrasts (e.g.,
red text on blue background) or
that use inverse text, Black or
blue text on white backgrounds
generally works well.

o Use Sans Serif fonts for text.
Letters with serifs are difficult
to read on screen and can creare
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visual fatigue when large
amountsof textare included on
web sites. Examples of font
families that tend to work well
on web pagesare Verdana, Arial,
and Geneva.

Make liberal use of chunking.
Large text passages on the screen
can cause visual fatigue. Chunk
text by making short para-
graphs, using different levels of
subheads, and placing bullets
and block-indented paragraphs
in strategic locations.

Avoid using italics. lralics are
difficult to read on the screen.
Use boldface in place of italics
if emphasis is required.

Make use of alt tags when us-
ing graphics. Information in
graphics cannot be read by
screen readers unless special
codes are used when placing
graphic images such as photos
or navigation buttons on web
pages. Alt tags let you describe
the graphic—e.g., “A picture of
the U.S. Senate Building,” or
“A rightarrow. Click itto move
to the nexr screen.” An indi-
vidual usingascreen reader will
be able to hear the description.

Avoid the use of frames. Many
web sites contain two scrolling
fields (called frames) next to
cach other (e.g., table of con-
tents down the left side, narra-
tive on the right side). Frames
pose problems for individuals
who use screen readers because
the reader reads across the en-
tire page, from left to right.

Include scripts when using
audio files. Scripts that contain
a textual narrative of the audio
messages should be made avail-
able as an optional way to ac-
quite the information.




Yiews From the Field

We are only beginning to under-
stand the potential of universal de-
sign for helping students with dis-
abilities to access the general edu-
cation curriculum. Following are
perspectives from the field.

A District Takes en
Universal Design

The Concord School District in
New Hampshire has embarked on
a long-term project to infuse tech-
nologyinto classroom practice. One
of the models that educators are
using to plan for students with
disabilities is universal design.
Concord’s goal of universal access
is centered on using technology to
make the curriculum accessible to
all students. To reach this goal, the
district provides adaptations of
print materials, integrates technol-
ogy that is universally designed,
and supports teachers in adapting
the curriculum with these tech-
nologies. According to Concord
School District Special Education
Coordinator Donna Palley,
“Through the universal design
project, special needs students will
have tools to enhance their commu-
nication skills and participate in the
general education curriculum.”

Providing this level of access re-
quires Concord to convert all of its
curriculum materials o digitized
form. Electronic access to the ma-
terials is the most important pre-
requisite to using technology and
universally designed curriculum.
Palley tells us that “Curriculum
materials thatare digitized and avail-
able on the computer can be ma-
nipulated to meeta variety of learn-
ing needs.” For example, with digi-
tized materials, students who need
help can get it by:

* Enlarging the size of the text.

* Changing the font or color of
the rext.

* Having the entire text or parts
read aloud.

* Using a switch and computer
10 access a text.

Currently, the district has approxi-
mately one dozen scanners—one
of which is high speed—along with
a cadre of volunteers who help out
with the scanning of printed mate-
rials and texts into digital format.
Once the text is available in digi-
tal format, the material is stored
on Concord’s server, ready to be
downloaded anywhere in the
school district.

Access For What?

Materials are only as good as the
pedagogy on which they are based
and the way they are used by teach-
ers and students. “Applying the
principlesof universal design to the
development of curricular options
for all students is one of the most
promisingand exciting movements
on today’s educational scene,” re-
ports John Langone, professor of
special education at the University
of Georgia and the 1998-1999
president of the Technology and
Media Division of CEC. “Any pit-
falls of universal design are not a
function of universal design, per se,
but may be a funcrion of where we
as educators place our emphasis in
developing curriculum.”

For Langone, problems often arise
when, in our enthusiasm to imple-
ment a new tsol or materials, we
inadvertently overlook the need to
identify what is important for stu-
dents with special needs to learn.
“We need to look ar the content of
what students are learning and de-
cideif, in fact. it is worth learning.”

For example, Langone points out
that many instructional tools fall
short of helping students to de-
velop knowledge and learn skills
that will lead to their becoming

(]

independent workers and enjoying
a high quality of life. “Many of the
materialsavailable today suffer from
the same problemsinherentin most
textbooks, that is, they are simply
text based with some supporting
images,” Langone explains. “Uni-
versal design of poorly conceived
materials is not going to result in
better outcomes for youngsters.”

According to Langone, educators
should conceprualize and develop
curricula rich in functional infor-
mation, and then look to universal
design principles when presenting
it. “This information would be pre-
sented in multiple formats to allow
students many forms of expression,
and to encourage student engage-
ment with materials in a variety of
ways.” Key features thar are helpful
to a large range of students with
differing abilities include:

* Providing text in digital forms.

* Including captions for all
grapllic representations and
images.

* Using powerful video anchors
that include descriptions of

what is being viewed.

* Buildingadaprations that assist
learners in identifying the im-
portant information,

. LINK-US is an OSEP- '
. funded project at the Edu-
o cation Development Cen-
ter that features case stud- |
ies of schools using innova-
tive technology solutions.
Concord School District
was featured in a recent
on-line course. For more
information on LINK-US,
contact Elaine Crowder ar:
ecrowder @edc. org. |
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Universal design shows promise for
supporting many state and regional
initatives.

Supparting State Outcome
Gesls in Maine

In Maine, the Learning Results—
which has been accepred by the
Maine Legislature—are the results
that all students are expected to
achieve. According to Kathy Pow-
ers of the Maine Consumer Infor-
mation and Technology Training
Exchange (MaineCITE), a project
of the Maine Department of Edu-
cation, universal design is an im-
portant component in developing
strategies and techniques for iden-
tifying and circumventing barriers
inexisting curriculum materialsand
delivery methods.

“Using technology to increase the
accessibility of the curriculum it-
sclf shifts the responsibility for
change from the individual to the
learningenvironment,” Powers tells
us. “The ultimate goal of these ef-
forts is the creation of accessible,
inclusionary classrooms.”
MaineCITE has identified univer-
sal design as aviable strategy to help
all Maine students achieve high
standards under the Learning Re-
sults initiacive.

As might be expected, Maine’s
Learning Results initiative is hav-
ing a significant effect on the pro-
fessional development of tcachers.
Powersand her colleagues have been
working to make universal design
part of reacher professional devel-
opment opportunities. “If we are
going to include all students in
standards-based reform, an under-
standing of universal design con-
cepts must be part of this profes-
sional development,” Powers ex-
plains. “From a state perspective,
this means being able to capitalize
on the resources already in place
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and integraté this new initiative
into an existing one.”

In an effort to institutionalize uni-
versal design concepts, MaineCITE
is collaborating with the Maine
Educational Center for Assistive
Technology and  Software
(MECATS) at the University of
Southern Maine. Funded in part
by OSEP, MECATS provides edu-
cators and parents with informa-
tion, training and technical assis-
tance with assistive technology—
and more recently, universal de-
sign. The goal for MaineCITE isto
incorporate universal design into
MECATYS ongoing inservice work,
both wichin school districts and
among coileagues in instirutions of
higher education.

Libby Cohen, direcror of
MECATS, describes current ac-
tivitiesasbeing focused on inservice
educators. Teams from local school
districts are trained in universal
design concepts. They are given
software to use that incorporates
universal design principles. In ad-
dition, teams are expected to de-
sign their own lessons and cur-
ricula using universal design prin-
ciples over the course of a year.

Increasing Access te
Universities in Oregen

The Northwest Center for Tech-
nology Access was developed to
assist the State of Oregon and the
region in meeting the challenges
imposed on individuals with dis-
abilities by the rapid infusion of
information technologies into all
aspects of society. According to
Center Coordinator Ron Stewart,
the primary purpose of the center is
to promote universal access to tech-
nology by individuals with disabili-
tics and to develop and promote
cost effective, efficient, and sys-
temic solutions to meet the goal of
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anvtime, anvwhere technology ac-
cess. Stewart’s goal is to increase
the number ofindividuals with dis-
abilities who attend the universiry.
He believes this will happen with
improved services. “Modern infor-
mation technologies inherently
present some very significant chal-
lenges for individuals with disabili-
ties,” Stewart points out, “but these
challenges can be overcome.”

Universal access to information isa
part of Oregon State University's
ongoing commitment to establish-
ing a barrier-free learning commu-
nity. As such, the university has
developed a set of physical accessi-
bility guidelines for softrware, hard-
ware, and web sites (you can review
copies of these guidelines at: htep:/
Ferwrar.orst.edu/deptfis/ ).

According to Stewart, new tech-
nologies poseadditional challenges.
One such technology is distance
cducation, which is being increas-
ingly used at universities, as well as
by states to disseminate coursework
and training programs. “The com-
plexity of distance education makes
providingaccessibility achallenge,”
says Stewart. For example, access
issues must be considered for the
following areas:

*  Site accessibility. All aspects of
the site facilicy must be acces-
sible, including architectural
considerations (e.g., ramps).

* Technological accessibility.
Any tools required by partici-
pants must be accessible (e.g..
magnification systems and op-
tical scanning systems that al-
low a user to access printed
information).

*  Program accessibility. In addi-
tion to the actual broadcast pro-
gram, thisincludes accessibility
of all web sites pages, video
workbooks, and session mate-

rials used in the session.
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Is your web site

Bobby approved?

CAST provides a service to
web page designers called
Bobhy. Bobby will scan a
web page and determine if
anything on the page is
nonaccessibie. Web pages
that pass Bobby's scrutiny
are allowed to display the
Bobby “stamp of approval.”
You can find out more about
the web page accessibility
tester at: http://www.- |
cast.org/bobby
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sored by the U.S. Office of Special Edu-
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