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Preface

This book revision represents my networking experiences in
the journey of telling the story of universal design (UD). I
have learned to appreciate the contributions of a wonder-
ful group of design professionals and professional groups
who share the goal of making the world a better place for
everyone.

In the late 60s, I started teaching housing and design
classes at Purdue University. As part of my professional
development as a new faculty member, I joined and became
an active member of the American Association of Housing
Educators (now called Housing Education and Research
Association [HERA]). Other important influences included
Bill Sims, one of my PhD program advisors at Ohio State
and an expert in environmental design research, and the
Environmental Design Research Association (EDRA). In
1979, at the first national meeting of EDRA that I attended, I
won the student design competition for my PhD research on
residence hall environments. I met Ron Mace—the Father of
Universal Design—at a “Handi-tap” seminar in Columbus,
Ohio, in 1980. His common sense approach provided a
unique strategy for building supportive environments for
handicapped individuals.

When I went to teach Housing and Interior Design at San
Diego State University (SDSU), one of my students’ assign-
ments—a Kitchen Design Project—started my work with
the San Diego Center for the Blind. I designed three working
kitchens with the involvement of my SDSU students and the
American Society of Interior Designers (ASID). Our project
won an ASID national award and led to the very successful
community project described in Chapter 3. Telling the story
of this project provided opportunities for giving presenta-
tions at professional meetings (American Society on Aging
[ASA], “I'm Old and I Cannot See”) and writing articles for
professional publications.

In 1993, while teaching at Miami of Ohio, with colleagues
Barbara Flannery and Ken Special, I entered a Universal
Design Education Project competition.

Our proposal, “Strategies for Teaching Lifespan Issues to
Future Designers,” was one of the 14 chosen as a model cur-
riculum in UD. We did a two-day charrette that was described
in the book Strategies for Teaching Universal Design—1995,
Polly Welch, editor, Adaptive Environments, Boston.

Several years after the passage of the Americans with
Disabilities Act, the textbook that I wrote with Ken Cherry,
Universal Design: Creative Solutions for ADA Compliance
(Belmont, California, Professional Publications, Inc., 1996),
was published. The book opened doors for my recognition
as a UD professional. In 1998, when a Japanese businessman
asked Ron Mace to recommend a UD text that would be a

good choice for translation into Japanese, Ron gave him a
copy of my book.

That spring marked the first International Universal
Design meeting at Hofstra University in New York State. At
that landmark meeting, there were more than 400 people
attending—and of that group, one-third were from Japan.
Ron Mace gave the keynote address at the meeting and was
recognized for his leadership in the field of UD. Sadly, Ron
died unexpectedly soon after the meeting, but through his
research and writing, he had set the foundation for the UD
movement.

Later that year (1998), because of my writing on UD, I
was invited to present a lecture on UD for the 2nd Universal
Design Consortium in Tokyo. I then flew to Korea for the
meeting, “East Meets West—Housing for People of Diverse
Cultures,” sponsored by the Korean Association and the
HERA, August 6-8. It was a unique networking opportu-
nity created by Dr. Yeun Sook Lee from Yonsei University
in Seoul. I also presented a UD lecture—“Universal Design
as a Major Concept for the 21st Century.” My presenta-
tion, along with that of Amos Rappoport, author of House
Form and Culture, was sponsored by the Korean Institute
of Architecture.

In the following year, 1999, I was invited to attend the
“Unlimited by Design” exhibit at the Cooper—Hewitt
National Design Museum in New York City. The exhibit
provided a powerful tool for promoting UD.

In November 1999, I presented an invited lecture,
“Universal Design for the 21st Century,” at the 3rd Interior
Design Scientific conference in Kuwait (sponsored by the
Public Authority for Applied Education and Training).

In 2000, Dr. Yeun Sook Lee planned the World Congress
on Environmental Design for the New Millennium in Seoul,
Korea, November 8-22. I did a design charrette for Korean
design students and served as a reviewer for educational sub-
missions for the Congress. From November 13-17, I went
from Korea to Japan for a presentation to Misawa (second
largest home builder in Japan) and then lectured on UD in
office environments for the Kokuyo Company in Yokohama.

In 2001, I was one of four women invited to give a key-
note talk at the first UD symposium in Kumamoto, Japan
(the other speakers were Valerie Fletcher, Pattie Moore, and
Molly Story). The following year, the 3rd Universal Design
Conference was held in Yokohama, Japan. I participated in
six poster presentations and later that week went to Korea
where I gave a keynote speech, “UD for an Aging Population,”
at an Aging-in-place Symposium at Yonsei University in
Seoul, along with John Christophersen, an architect from
Norway. I have continued to attend and give presentations at
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Preface

UD meetings and meetings that featured UD components.
Because UD is invisible, marketing efforts need to identify
good examples and tell why they are good examples.

Exhibits (like the one at the Cooper—Hewitt museum)
have helped to promote UD. UD pioneer, Dr. Yeun Sook
Lee initiated a UD exhibit and symposium at the Hangaram
Design Museum Art Gallery in Seoul in 2004. Dr. Lee
worked with Satoshi Nakagama from Japan in planning the
program and exhibit. I was fortunate to be one of 10 interna-
tional speakers at the symposium (emphasis was on product
design). Dr. Lee created a book (in Korean and English) that
showed pictures of the exhibit and described the new para-
digm of UD that she had developed (Chapter 1).

In 2006, I was given the opportunity to develop a UD exhibit
in the Art Gallery on the Medical Campus of the University
of Southern California (USC). The exhibit, titled “Lifespan
Collaborative Strategies,” was in place from March 12 to June
28. We held a competition for Interior Design students and
the winning posters became part of the exhibit. The faculty
from the USC Andrus School of Gerontology worked with
us in planning several events at the gallery. Early in June, Dr.
Lee brought a group of her graduate students from Yonsei
University to the gallery for a seminar and tour on their way to
the Environmental Design Research Association (EDRA) meet-
ing in Atlanta, Georgia. When we were at the EDRA meeting, I
took the students to meet with Rebecca Stahr from LifeSpring
Environments in Atlanta and we got to see the ASID-UD dem-
onstration house (pictures in Chapter 9). One of the problems
with the demonstration homes is that, because of cost consid-
erations, they are only open and staffed for short periods.

The demonstration facility developed on The Ohio State
University farm campus in 2006 was unique because it is

part of a permanent exhibit on UD. Susan Zavotka worked
with Lowe’s to develop kitchen, bath, and UD exhibits. These
have been featured in Lowe’s’ monthly design magazine and
the facility is available for tours.

In 2006, faculty members from The Ohio State University,
Jack L. Nasar, Jennifer Evans-Crowley, and Scott Lissner,
received funding from the National Endowment for the Arts,
as part of its Annual Universal Design Leadership Initiative,
for an International Conference on Universal Design and
Visitability and an edited book. The book Universal Design
and Visitability: from Accessibility to Zoning was published
in 2007 in Columbus, Ohio. The conference was attended by
200 people (125 on site and 75 online) from as far away as
Finland and Japan. Steven Jacobs, president of IDEAL Group,
arranged to put the whole conference online for active dis-
tance participation. We were able to ship about 30 posters
from the UD exhibit “Lifespan Collaborative Strategies” to
Ohio State for a gallery display in the registration area. At
the meeting, I received the USC Morton Kesten Summit
Award of Excellence in Universal Design Education.

In 2010, I received the Irma Dobkin Universal Design
Grant of $2000 from the IFDA Educational Foundation for
a Universal Design Teacher’s Manual to accommodate this
textbook Universal Design: Principles and Models (2013,
CRC Press). The manual Teaching and Evaluation Strategies
for Universal Design will also serve as an independent
resource for design professionals.

This second edition of the UD text includes definitions
of UD, applications, examples of best practices, case stud-
ies of successful UD projects, and trends and resources that
will enable UD to progress into the future to make life more
meaningful to countless new generations.



Author

Dr. Roberta Null holds degrees from South Dakota
State University, the University of Minnesota, and The
Ohio State University. She has taught housing and inte-
rior design courses at Purdue University, San Diego State
University, and most recently at Miami University of Ohio.
She received the 1986 ASID Environmental Design Award
for design of training kitchens at the San Diego Center for

the Blind. She has been invited to lecture on UD in the
United States, Korea, Japan, and Kuwait and is the author
of a textbook titled Universal Design: Creative Solutions
for ADA Compliance, published in 1996. In 2006, Dr.
Null received the USC Morton Kesten Summit Award
for Excellence in Universal Design Education. Dr. Null is
retired and lives in Whittier, California.






Contributors

Allsteel designers wrote sections “Modern Office
Ergonomics: Encouraging Healthy Movement from the
Seated Position” and “Ergonomics and Your Bottom Line”
in Chapter 6.

ASID and USGBC leaders wrote “REGREEN Residential
Remodeling Guidelines 2008” in Chapter 10.

Connie Barker of the Environmental Health Network
wrote sections “How Universal Can It Be If It’s Not Green?
How Green Can It Be If It’s Not Universal?” and “Ecology
House” in Chapter 10.

Julia O. Beamish cowrote section “Center for Real Life
Kitchen Design” in Chapter 3.

Franklin Becker cowrote section “Non-Territorial Office:
Cornell University’s International Facility Management and
Workplace Studies Program” and “Offices That Work:
Balancing Cost, Flexibility, and Communication” in Chapter 6.

Michael Braungard, North Point Press, a Division of
Farrar, Straus and Giroux, New York: Cowrote “Cradle to
Cradle: Remaking the Way We Make Things” in Chapter 10.

Margaret P. Calkins, President, LD.E.A.S., Inc., Kirtland,
Ohio: Wrote section “Evidence-Based Long-Term Care
Design” in Chapter 7.

James C. Canestaro, AIA, cowrote “Case Study: Facility
Management: A Cultural Universal Design Perspective” in
Chapter 4.

Nancy C. Canestaro, PhD, cowrote “Case Study: Facility
Management: A Cultural Universal Design Perspective” in
Chapter 4.

Ken Cherry cowrote “Case Study: San Francisco
Redevelopment Housing; Mendelsohn House: Milestone in
Low-Income Housing for the Elderly” in Chapter 3.

Owen J. Cooks wrote sections “Case Study: Purdue
University’s Americans with Disabilities Act Compliance
Plan” and “Remodel of the Football Stadium at Purdue
University” in Chapter 4.

Clare Cooper-Marcus, Professor Emeritus, Department
of Architecture and Landscape Architecture, University
of California at Berkeley; Principal, Healing Landscapes in

Berkeley: Wrote section “No Ordinary Garden: Alzheimer’s
and Other Patients Find Refuge in a Michigan Dementia-
Care Facility” in Chapter 7.

Mary Lou D’Auray, University of Southern California,
cowrote “Case Study: Andrus Gerontology Center Bathroom
Renovation Project” in Chapter 3. She also wrote the sec-
tion “Universal Design and Green Design, an Imperative” in
Chapter 9.

Carolyn J. Deardorff wrote section “Defining Universal
Design” in Chapter 1.

Brian Donnelly, Industrial designer, wrote “Case Study:
Ghost Ranch Evaluation” in Chapter 3. He cowrote sec-
tion “Industrial Design Curriculum at San Francisco State
University” in Chapter 5.

Joan M. Eisenberg wrote section “Technique: Universal
Bath Design” in Chapter 8.

JoAnn M. Emmel cowrote section “Center for Real Life
Kitchen Design” in Chapter 3.

Mark Epstein, ASLA, wrote section “Building an
Alzheimer’s Garden in a Public Park” in Chapter 7.

Gilbert Geis cowrote section “Americans with Disabilities
Act in Action: Legal Rulings in Sports Arenas” in Chapter 4.

GenShift 2011 researchers wrote section “Lifestages:
Redefining the Kitchen—A Comprehensive Study about
Generational and Societal Influences on Kitchen Design” in
Chapter 8.

Kim Gibbons cowrote “Case Study: San Diego Center for
the Blind: Design as a Team Effort” in Chapter 3.

Ricardo Gomes cowrote section “Industrial Design
Curriculum at San Francisco State University” in Chapter 5.

Alan Harp wrote section “AWPL's Autumn Chair Features
Principles of Universal Design” in Chapter 3.

Sandra C. Hartje wrote research section “Developing an

Incentive Program for Universal Design in New Single-
Family Housing” in Chapter 3.

xi



Xii

Contributors

Leona Hawks wrote “Case Study: The Utah House—
Teaching/Research Demonstration Facility” in Chapter 3.
healthyindoorair.org wrote Chapter 10’s “Healthy Indoor
Air for America’s Homes”.

Arlena Hines, Lansing Community College, Lansing,
Michigan, cowrote section “Kitchen Design for a Family of
Cooks: Kitchen Design Strategies to Increase Home Dining
for All Family Members” in Chapter 8.

Karen Hirsch wrote section “The Oral History Interview”
in Chapter 3.

InPro wrote section “Bariatric Design 101—An Introduc-
tion to Design Considerations” in Chapter 7.

Mark Johnson wrote sections “Principles of Universal
Design/Creating Accessible, Equitable Kitchens” in Chapter
2 and “3-D Computer Design Application” in Chapter 9.

Louise Jones, PhD, wrote section “A Universally Designed
Academia” in Chapter 10.

Mac Kennedy wrote section “An Award-Winning Universally
Designed Home (Senior Housing)” in Chapter 8.

Bradley A. Knopp, from the HTM Group wrote “Case
Study: Airport Interior Design: An Integrated Approach” in
Chapter 7.

Virginia W. Kupritz, PhD, University of Tennessee, wrote
“Case Study: The Effects of Workplace Design Features on
Performance for Different Age Groups” in Chapter 6.

Carol Lamkins wrote section “Universal Design Features
for Aging in Place—the Bath” in Chapter 8.

Cherie Lebbon, Helen Hamlyn Research Centre, Royal
College of Art, cowrote section “Obstacles and Solutions to
Inclusive Design” in Chapter 5.

Yeun Sook Lee, PhD, Professor, Yonsei University, Seoul,
Korea, wrote section “Universal Design Paradigm and 21st
Century Culture—A New Wave of Design for Humanity
toward World Community and Future” in Chapter 2.

Tom Lent, Healthy Building Network, wrote section
“California 01350 and Indoor Air Quality” in Chapter 10.

LogiSon Sound Masking System wrote section “ABC’s of
Effective Acoustics” in Chapter 6.

Susan Mack, OTR/L, Homes for Easy Living wrote section
“Award-Winning Universal Design Home (Senior Housing)”
in Chapter 8.

Joseph A. Maxwell, from the HTM Group wrote “Case
Study: Airport Interior Design: An Integrated Approach” in
Chapter 7.

Sanjoy Mazumdar, PhD, cowrote section “Americans with
Disabilities Act in Action: Legal Rulings in Sports Arenas”
in Chapter 4.

Janetta Mitchell McCoy, PhD, Mazumdar, PhD wrote sec-
tion “A Summer Camp Where Disabilities Are the Norm:
Implications and Guidelines for Design” in Chapter 7.

William McDonough, North Point Press, a Division of
Farrar, Straus and Giroux, New York: Cowrote section
“Cradle to Cradle: Remaking the Way We Make Things” in
Chapter 10.

Lee Meyer wrote section “Residential Redesign for
Accessibility” in Chapter 8.

Daniel D. Mittleman wrote section “Facilitating Virtual
Meetings: Lessons Learned” in Chapter 4.

Ruth Morrow, School of Architecture, Sheffield University:
Cowrote section “Obstacles and Solutions to Inclusive
Design” in Chapter 5.

Satoshi Nakagama wrote sections “Tripod Exhibit of the
Design Process” and “Toyota Universal Design Showcase
(Examples of over 400 Products Developed in Japan and
Abroad)” in Chapter 9.

Kerry A. Nelson, ASID, IDEC, wrote section “Defining
and Designing Public Places” in Chapter 7.

Ann Warble Nienow cowrote section “Environmental
Programming” in Chapter 3.

Eunice Noell-Waggoner, LC, wrote section “Light—A
Universal Need” in Chapter 6.

Tracy F. Ostroff wrote section “Chicago Universal Design
Architecture Competition” in Chapter 9.

Julie Overton, University of Southern California: wrote sec-
tion “National Home Modification Coalition” in Chapter 9.

Kathleen R. Parrott, Virginia Tech, cowrote section
“Center for Real Life Kitchen Design” in Chapter 3.

Mary Jo Peterson wrote section “Universal Design and an
Aging Population”, “How to Design for Aging in Place” and
“Design Trends to Follow for Aging in Place” in Chapter 2
and the section “How to Design for Aging in Place—Kitchens

and Baths” in Chapter 8.



Jillianne Pfeifer cowrote “Case Study: One Restaurant’s
Efforts at ADA Compliance” in Chapter 11.

Joy Potthoff, Bowling Green State University, Bowling
Green, Ohio, cowrote section “Kitchen Design for a Family
of Cooks: Kitchen Design Strategies to Increase Home
Dining for All Family Members” in Chapter 8.

Karim Rachid, Furniture Designer, wrote section “A New
Role for the Designer” in Chapter 5.

Victor Regnier, FAIA, USC, wrote section “Design for
Assisted Living: Guidelines for Housing the Physically and
Mentally Frail” in Chapter 7.

Susan Russell cowrote “Case Study: Re-Creating the
School Lunch Kit: Research in Universal Product Design” in
Chapter 5.

John P. Salmen wrote section “Home Design for a Lifetime”
in Chapter 8.

Elizabeth B.N. Sanders led the research team and also
wrote “Case Study: Re-Creating the School Lunch Kit:
Research in Universal Product Design” in Chapter 5.

Henry Sanoff, PhD, AIA: wrote “Case Study: Redesigning a
Child Development Center” in Chapter 7.

Arricca Elin SanSone wrote section “OXO: Universal
Design Innovator” in Chapter 5 and reviewed section
“Universal Design Principles Can Help Make Your Home
More Functional and Fashionable—Now and in Years to
Come” in Chapter 8.

Charles M. Schwab, Architect, AIA, CAPS, CGP, wrote
sections “Strolling through the Universal Designed Smart
Home” in Chapter 1, “The Universal Designed Smart Home
Office” in Chapter 6, which was published in Special Living
Magazine, Spring 2006 Article, “Technique: Strolling
through the Universal Designed “Smart” Home” in Chapter
8, and “Achieving Clean Indoor Air” in Chapter 10.

Anne Seltz, MA, Audiologist, wrote sections “ANSI
Classroom Acoustics Standard: Let the Word Be Heard” in
Chapter 4, “An Update from the BOSTI Group” in Chapter
6, “Design for Acoustic Environments: Let the Word Be
Heard” in Chapter 7, and “Acoustics, the ADA, and ANSI
Standards” in Chapter 11.

Aaron Shamberg, MLA, cowrote section “The Occu-
pational Therapy Accessibility Specialist: Consultation for
Implementing Universal Design and ADA Compliance” in
Chapter 4.

Contributors

Shoshana Shamberg, OTR/L, MS, cowrote section “The
Occupational Therapy Accessibility Specialist: Consultation
for Implementing Universal Design and ADA Compliance”
in Chapter 4.

William Sims cowrote section “Non-Territorial Office:
Cornell University’s International Facility Management
Program” in Chapter 6.

Dai Sogawa, Editor of the Japanese Universal Design
magazine contributed images on UD products shown in
Chapter 5.

Timothy J. Springer, PhD, wrote section “Universal Design
Implications for Facility Management” in Chapter 4.

Steelcase wrote “Case Study: Wellness in the Workplace”
in Chapter 6.

Sylvia Sullivan, Universal Design/Development, Inc.,
Thousand Oaks, California, wrote section “Hillside Home
with Elevator and Other Universal Design Features
Residential Elevators: Value Added for a Hillside Home”
and cowrote section “Kitchen Design for a Family of Cooks:
Kitchen Design Strategies to Increase Home Dining for All
Family Members” all in Chapter 8.

Meg Teaford, The Ohio State University, cowrote sec-
tion “Teaching Universal Design through Community
Building Services Learning Techniques” in Chapter 9
and with Lowe’s developed at The Ohio State University
the section “Case Study: Permanent Teaching/Research
Facility” in Chapter 3.

Sandra S. Thurlow, PhD, wrote section “Using Customer
Feedback for New Product Design: A Study of Appliance
Controls” in Chapter 5.

Jim Tobias, MA, Inclusive Technologies, cowrote sec-
tion “Barriers, Incentives, and Facilitators for Adoption of
Universal Design” in Chapter 5.

Sharon Toji, Access Communications, wrote section
“Universal Sign and Wayfinding Design” in Chapter 7.

Gregg Vanderheiden, PhD, Trace R&D Center, University of
Wisconsin—Madison, cowrote section “Barriers, Incentives,
and Facilitators for Adoption of Universal Design” in
Chapter 5.

Linda Welch, CKD, Lansing, Michigan, cowrote section
“Kitchen Design for a Family of Cooks: Kitchen Design
Strategies to Increase Home Dining for All Family Members”
in Chapter 8.

xiii



Xiv

Contributors

Betty Jo White, PhD, Kansas State University, College
of Human Ecology: wrote “Case Study: Universal Design
Teaching Facility” in Chapter 3.

Nancy Wolford wrote section “Surveying Professionals
regarding Universal Design” in Chapter 3.

Noriko Yamamoto wrote section “CHAMP House, a
Unique Child Care Facility in Japan” in Chapter 7.

Susan Zavotka, PhD, The Ohio State University, devel-
oped the section “Case Study: Permanent Teaching/
Research Facility” in Chapter 3 with Lowe’s at The Ohio
State University; cowrote sections “Teaching Universal
Design through Community Building Services Learning
Techniques” in Chapter 9 and “Case Study: One Restaurant’s
Efforts at ADA Compliance” in Chapter 11.

John Zeisel wrote sections “Alzheimer’s and Environment-
Behavior Research” and “Alzheimer’s Facility and Attached
Garden designed by Martha Tyson” in Chapter 7.



Introduction

CONTENTS
Pioneers of Universal Design
Definition of Universal Design
Introduction to Residential Design
Strolling through the Universal Designed “Smart” Home

Defining Universal Design

N IEET, R N NN N

References




2

Universal Design

PIONEERS OF UNIVERSAL DESIGN

The term universal design was first used in the 1970s by the staff at the Center for Accessible
Housing at North Carolina State University. Its earliest and most important promoter was Ron
Mace, Director of the Center and a wheelchair user since a childhood bout with polio. Ron, an
architect, product designer, and educator, said that one of the most important changes brought
about by the use of universal design was the elimination of the special needs label.

In the introduction to a Department of Housing and Urban Development (HUD) publication
on universal design (see Figure 1.1), Ron stated: “Too often older or disabled people live limited
lives or give up their homes and neighborhoods prematurely because the standard housing of the
past cannot meet their current needs. While a “truly universally usable” house is a goal for
the future, many features in houses today already can be made “universally usable.” Application of
the universal design concept in home construction increases the supply of usable housing avail-
able to the public. This is accomplished by including universal features in as many houses as pos-
sible. These added features also allow people to remain in their homes as long as they like because
Universal Design provides for easy adjustment to changing needs which accompany aging.”

Ron was a pioneer, both in his own work and through his encouragement of others. He wrote
the introduction to the first edition of this book and later, when asked by a Japanese healthcare
provider to recommend the best Universal Design book to be translated and used in Japan, he
presented him with a copy of the first edition. The Japanese, with their expanding numbers of
aging adults, realized the importance of Universal Design to meet the specialized needs of this
huge segment of its population.

Before his untimely death in 1998, Ron was able to see many of his ideas come to fruition
on both a national and international scale. “Designing for the 21st Century: An International
Conference on Universal Design” was held at Hofstra University in June 1998 (Mace 1998). (Over
a third of participants at this meeting came from Japan.) In a presentation at that conference, Ron
commented that he was often asked about the terminology, the definitions, and the differences
between barrier-free design, universal design, and assistive technology. He said:

“First, I think it’s important that we know the differences between these three things so we can go
out and help industry and other people understand some of the subtle but important distinctions
between them. When they get muddled, the message becomes vague....”

HOUSING FOR THE LIFESPAN OF ALL PEOPLE
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FIGURE 1.1  House diagram, HUD brochure, 1988.




Chapter 1 - Introduction 3

Barrier-free Design is what we used to call the issue of access. It is predominantly a disability
focused movement. Removing architectural barriers through the building codes and regulations is
barrier-free design. The ADA Standards are barrier-free design because they focus on disability and
accommodating people with disabilities in the environment. In fact, the ADA is now the issue of
access in this country. So, what is the difference between barrier-free and universal? ADA is the law,
but the accessibility part, the barrier-free design part, is only a portion of that law. This part, how-
ever, is the most significant one for design because it mandates what we can do and facilitates the
promotion of universal design. But it is important to realize and remember that ADA is not Universal
design. I hear people mixing it up, referring to ADA and universal design as one in the same; this is
not true....

Universal Design broadly defines the user. It’s a consumer market driven issue. Its focus is not
specifically on people with disabilities, but all people. It actually assumes the idea that everybody
has a disability and I feel strongly that’s the case. We all become disabled as we age and lose ability,
whether we want to admit it or not. It is negative in our society to say, “I am disabled” or “I am old.”
We tend to discount people who are less than we popularly consider to be “normal.” To be normal
is to be perfect, capable, competent, and independent. Unfortunately, designers in our society also
mistakenly assume that everyone fits this definition of normal. This just is not the case....

Now, assistive technology to me is really personal use devices, those things focused on the indi-
vidual, things that compensate or help one function with a disability.... Another example of assistive
technology is my wheelchair (see Figure 1.2). I need it as an individual. It is not a consumer product.
It’s for me. It’s an assistive technology device. Assistive technology really started in the medical
industry with durable medical equipment. Here again, people needing equipment are discounted as
not being whole people. We are considered to be “patients.” We should be grateful to have an oxygen
system that keeps us breathing or a wheelchair that provides mobility. Whether or not the product
looks nice, is easy to live with, or is available at a marketable price is unimportant to those developing
and providing it, or to those of us who have to use it.

So, if you could separate barrier-free, universal, and assistive technology distinctly, they would
look like this: assistive technology is devices and equipment we need to be functional in the environ-
ment; barrier-free, ADA, and building codes are disability mandates; and universal design is design

FIGURE 1.2 Ron Mace cartoon (manga) by Dai Sogawa.
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for the built environment and consumer products for a very broad definition of the user that encour-
ages attractive, marketable products that are more usable by everyone. The reality, however, is that
the three blend and move into each other.

It is critical for all designers, educators, researchers, and advocates to really understand this rela-
tionship between barrier-free, universal, and assistive technology in order to develop and implement
truly universally usable designs.

(These are excerpts from a presentation made by Ronald L. Mace, FAIA, at “Designing for the
21st Century: An International Conference on Universal Design” on June 19, 1998. Edited by
Jan Reagan for publication in UD Newsline, Quarterly Newsletter of THE CENTER FOR
UNIVERSAL DESIGN, Volume 1, Number 4/Volume 2, Number 1, August 1998.)

DEFINITION OF UNIVERSAL DESIGN

The general acceptance of the term universal design was itself a big step forward and is exempli-
fied in the following definition from a resolution adopted by the Committee of Ministers of the
Council of Europe at their February 2001 meeting:

Universal design is a strategy that aims to make the design and composition of different environ-
ments and products useable for everyone. It attempts to do this in the most independent and natural
manner possible, without the need for adaptation or specialized design solutions. The intent of the
universal design concept is to simplify life for everyone by making the built environment, prod-
ucts, and communications equally accessible, useable, and understandable at little or no extra cost.
The universal design concept emphasizes user-centered design by following a holistic approach to
accommodate the needs of people of all ages, sizes, and abilities. It provides for the changes that all
people experience throughout their lives. Consequently, universal design is becoming an integral
part of the architecture, design, and planning of the built environment.

INTRODUCTION TO RESIDENTIAL DESIGN
STROLLING THROUGH THE UNIVERSAL DESIGNED “SMART” HOME

As we move into the 21st century, we are experiencing the phenomenon of multi-
generations moving into homes under the same roof. At the same time, people are living
beyond 100 years of age. Twenty years ago, I myself was a boomerang grandchild. I moved in
with my grandfather after he had a series of strokes. I became a family caregiver overnight.

Architect Charles Schwab (2009) has identified findings from his research that have
influenced his home design. I clearly remember him saying over and over, “I want to stay
in my own house as long as possible” and jokingly he would quote from the Wizard of Oz,
“There’s no place like home Charlie.” It was then that I realized that most homes in the
United States did not meet the needs of the elderly and certainly not anyone who used any
kind of mobility device. The split-level two-bedroom home did not work for my grandfather
and was unmanageable for me as the caregiver. He used a walker regularly and sometimes
had need for a wheelchair. I wish I knew then what I know now.

Research brought me to what was back then a new concept called Universal Design
(UD). Experience was teaching me that this would be the housing choice of the not-so-
distant future. I learned that even back then, Medicare and Medicaid funds were declining
as the boomers were aging and people are living longer. Now, 15 years later, 10,000 people
are turning 65 every day! At current funding rates in the United States, Medicare, which
helps pay for nursing home care, is estimated to be without funds by the year 2017. That’s
only 4 years away! Medicaid is also bankrupting many states. Since hospital stays and out-
of-home long-term care are among the largest costs, it is clear that there are changes com-
ing our way.

Long-term care will begin to occur in homes, and homes need to be properly designed
in order to accommodate this. “Smart” UD in housing on a massive scale is the solution.



While researching the problem, I also discovered that there were really no home plans
that were available to the general public on an easily available basis. What did elderly or
disabled people do? Where were they to live with peace of mind and dignity? Thus began
the motivation for designing a home plan book based on the principles of UD. As people
inquired, they also asked for energy-efficient and sustainable details and specifications. I
thought the two were a natural fit. While researching for the book, I discovered that breath-
ing diseases represented the largest disability among children and the fourth largest dis-
ability among adults. Clean indoor air is often the second most popular feature that attracts
people to “Green” building, ranking immediately behind energy efficiency and conservation.

Thus, clean indoor air became the common denominator in the UD Smart Home as many
people with physical disabilities also have allergies and need clean indoor air. Thus became the
rationale for the Universal Designed Smart Home. Smart in this case refers to “smart” energy-
efficient construction. The two form a symbiotic, yin-and-yang natural relationship. After all,
what is the point of having an energy-efficient home if you can'’t get into the front door or use the
kitchen or bathroom? And why have an accessible home if you can't pay the utility bills or the
poor air quality makes you ill?

I then discovered that the true definition of sustainability is the use and implementation of
resources in a manner that does not defer and deplete from future generations. I realized that the
standard American home, since it is unusable for many elderly and disabled, is unsustainable in
and of itself. Homes NOT designed for everyone require more time from younger generations as
caregivers and the cost of nursing home and hospital care is draining financial coffers for future
generations. A 2001 Harvard Joint Center for Studies report states that the ratio of taxpayers to
non-taxpayers was 5:1; by 2050, it will be 2:1, mostly due to the elderly population.

Multi-generational living is already a popular reality and will continue to be so. And as a
result, homes that feature UD will be a great asset and will only increase in value. There are
76 million baby boomers who will live longer than in the past, not to mention, owing to medi-
cal technological advances, more children are being born with disabilities than ever. There are
currently about 3 million people who use wheelchairs. Because of the cost of war, since 2001, the
number of disabled veterans has jumped 25% to 2.9 million. There is also the obesity epidemic
and obesity can often lead to physical disabilities. Let’s face it, there is no way government pro-
grams will be able to support these populations as their needs for long-term housing grow. The
time to build UD housing is now.

UD is not simply accessible design but is “design for all.” It is truly inclusive, and when properly
designed, it functions just as well for people of tall and short stature, people with visual or audible
impairments, overweight people, or anybody who uses mobility devices. It is appreciated by people
of all ages. A person pushing a baby stroller will agree that no step entries make it easier for stroll-
ing and an elderly person will enjoy being able to live in his/her own home longer and “age in place.”
A child or seated person can help prepare meals in the kitchen owing to varying height counter-
tops. Wider doors and hallways will be appreciated on moving day. Paramedics and firemen will be
able to professionally do their job (without turning a gurney sideways to get someone through the
door). Ease of use, safety, and convenience are the by-products of UD. It is not a series of codes and
it does not use signs or other designations to identify it. The purpose of UD, like assistive technol-
ogy, is essentially the same: to reduce the physical and attitudinal barriers between people with and
without disabilities. A well-conceived UD should be stealthy and can be invisible; it is quite simply
good and economical design. Another approach to defining UD was a Master’s thesis research
conducted by Carolyn Deardorff at Colorado State University (Deardoff and Birdsong 2003).

DEFINING UNIVERSAL DESIGN

The topic of universal design has become more prevalent in educational and consumer lit-
erature over the past decade. However, some sources use multiple terms synonymously with
universal design, creating confusion about the meanings of all of the terms. This study exam-
ined the confusion in the literature between the definition of universal design and accessible
design, adaptable design, barrier-free design, lifespan design, and transgenerational design.

Chapter 1 - Introduction
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During the spring of 2000, questionnaires were mailed to 55 experts in the field of univer-
sal design. These individuals were current and former members of the National Advisory
Council at the Center for Universal Design, other leaders in universal design organizations,
authors found in the literature, and authors referenced in the literature for their knowledge
on the issues. Twenty-seven questionnaires were returned, four of which were incomplete
and not included in the analysis. The sample consisted of 23 usable questionnaires, represent-
ing a 42% response rate. Frequencies, correlation, and 7 testing were used to analyze the data.

The findings revealed a general sense of agreement with the most prevalent definition of
universal design. However, several terms had a stronger degree of agreement than others.
Written comments amended as well as augmented definitions. Three of the term defini-
tions, adaptable, barrier-free, and universal design, met the baseline of 80% agreement and
no modification was suggested. Based on the comments of the experts and the descriptives
used in the dictionaries, three of the definitions could be further clarified.

The definition of lifespan design had 61% agreement among the respondents. Eighteen
percent disagreed with the definition. Respondents who disagreed felt it was not different
from transgenerational or it sounded like barrier-free. Several concluded that it met the
needs of people through changing abilities from birth to death. The dictionary description
“over the longest period over which life may extend” speaks to this concept. The literature
and experts’ comments suggest the definition of lifespan design be changed to “products and
environments that consider the needs and abilities of people from childhood to late life.”
This accounts for needs from birth to death inclusive of changing abilities in this process.

The definition of transgenerational design found agreement from 61% of the experts.
Nine percent felt strong disagreement with the definition. Several respondents stated the
confusing nature of the term and a sense of similarity or overlap with lifespan design. There
were no entries in the dictionary for this term. The findings confirmed the literature in
terms of identifying lifespan and transgenerational as being very similar. Revision on the
basis of the findings state that the terms transgenerational and lifespan are synonymous.
Lifespan considers a birth-to-death timeline. The term transgenerational is repetitious in
that all age segments are included at some point in the lifespan. Composition of a more
concise group of terms associated with universal design suggests that the term trans-
generational should not be used.

Accessible design had the greatest diversity in response to the definition. Sixty-one per-
cent agreed with the definition. Twenty-two percent of the respondents disagreed with the
definition. The experts did not want accessibility tied into code requirements; however,
codes mandate minimums for access (emphasis added), which makes it an unavoidable
use of the term. It describes design that is accessible. The descriptives used in the diction-
ary are “easy to approach, reach, enter, speak with, or use.” The literature and responses
from the experts suggest revising the accessible design definition to “products and environ-
ments meeting requirements for use by people with disabilities.” However, the dictionary
descriptives give a more general encompassing definition. It was suggested that accessible
be defined more succinctly with dictionary descriptives as “products and environments
that are easy to approach, reach, enter, or use.”

A major difficulty in the promotion of Universal Design has been the identification and loca-
tion of excellent examples to illustrate how well the concept can work. This difficulty is exacer-
bated by a general misunderstanding of how environmental settings affect the way we live and
work. The concept of Universal Design promotes the creation of environments that are usable by
everyone to the greatest extent possible ... every faucet, light fixture, telephone, bathroom, and
entrance. Universal Design is both convenient and profitable. It is a philosophy of design that
removed distinctions among varying abilities by adhering to four major principles, identified by
Ron Mace as follows:

1. Universal design is supportive: it makes environments work for the individual, stressing
ease of use and maintenance.

2. Universal design is adaptable: it serves a wide range of users whose needs change over
time (Figure 1.3).



FIGURE 1.3  Adjustable office chair.

3. Universal design is accessible: the everyday comforts and conveniences that “nor-
mal” individuals enjoy are provided to all users of the environment. Codes and ADA
(Americans with Disabilities Act) guidelines for accessibility are minimal and the inter-
pretation of accessibility is frequently limited to providing access to buildings for people
with impaired mobility (Figures 1.4a and 1.4b).

4. Universal design is safe: it not only provides environments and tools for the presently
disabled but also actually anticipates and prevents disabilities such as repetitive strain
injuries (Figure 1.5).

These principles have provided a standard against which products and environments can be
measured. As the movement has grown, Universal Design principles have continually been evalu-
ated and refined. In Japan, where the aging of the population has reached crisis proportions, the idea
of Universal Design is being recognized as an essential approach. In a presentation on the necessity
of Universal Design for Japan, Dr. Satoshi Kose when he was with the Building Research Institute of
the Ministry of Land, Infrastructure & Transport, and an expert on Universal Design, stated that:
“By the year 2020, 28% of Japan’s population will be aged 65 or older, making it one of the world’s
oldest populations. The idea of Universal Design will become a necessity in this situation.” Dr. Kose
went on to say that “The ... Principles of Universal Design are primarily guidelines for designers.”
On the basis of these principles, Dr. Kose raised the following six general areas as necessary con-
ditions: “Safety, Accessibility, Usability, Appropriate pricing, Durability and Aesthetics. The first
three of these are close to the idea of barrier-free, while the three additional considerations go
beyond this, and also the process is an important element of Universal Design” (UDF News).

The Center for Universal Design (formerly the Center for Accessible Design), represented by
UD advocates Bettye Rose Connell, Mike Jones, Ron Mace, Jim Mueller, Abir Mullick, Elaine
Ostroff, Jon Sanford, Ed Steinfeld, Molly Story, and Greg Vanderheiden, developed an expanded
list of Universal Design principles:

1. Equitable use. The design does not disadvantage or stigmatize any group of users.
2. Flexibility in use. The design accommodates a wide range of individual preferences and
abilities.

Chapter 1 - Introduction
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FIGURE 1.4 (a) No-step accessible entrance at the home of Ruby Trow, Whittier California. (b) Easy
access ramp to no-step entrance built in 1990.

3. Simple, intuitive use. Use of the design is easy to understand, regardless of the user’s
experience, knowledge, language skills, or current concentration level.

4. Perceptible information. The design communicates necessary information effectively to
the user, regardless of ambient conditions or the user’s sensory abilities.

5. Tolerance for error. The design minimizes hazards and the adverse consequences of acci-
dental or unintended action.

6. Low physical effort. The design can be used efficiently and comfortably, with a minimum
of fatigue.

7. Size and space for approach and use. Appropriate size and space is provided for approach,
reach, manipulation, and use, regardless of the user’s body size, posture, or mobility.

Not all plans for universally designed facilities have been built, but they can still serve as realis-
tic learning experiences for design students. Several years ago, students of Dr. Phyllis Markussen

FIGURE 1.5 Sharp microwave in a drawer.



(University of Nebraska—Kearny) designed a campus conference facility that featured model
senior housing apartments in addition to a universally designed conference center (Chapter 7).
An example of a project that was actually completed involved a kitchen design by students at San
Diego State University that evolved into the creation of a prototype rehabilitation facility (San
Diego Center for the Blind Case Study, Chapter 3).

The facility plans described (University of Nebraska—Kearny and San Diego Center for the
Blind) make extensive use of the Universal Design principles, both in their planning (Nebraska)
and in their implementation (San Diego).

The expanded list of Universal Design principles will be used throughout the text to illustrate
the completeness and correctness of designs described in the case studies that follow.
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WHAT IS UNIVERSAL DESIGN?

Over the past few years, the term universal design has been showing up in advertisements for a variety
of products, has been cited in the text of the Americans with Disabilities Act (ADA) and its acces-
sibility guidelines, and has appeared in the course offerings at many design and building programs in
colleges and universities. There has been a wellspring of interest in the concept, but at the same time,
there has been a clear lack of any fully realized definition of what exactly is meant by universal design.

Some people define universal design as simply “good” design. This only replaces one word
with an equally imprecise term. In the broadest terms, universal design is “design for all people.”
Universal design, also known as life span design, seeks to create environments and products that
are usable by children, young adults, and the elderly. They can be used by people with “nor-
mal” abilities and those with disabilities, including temporary ones. Still, like many generalities,
“designing for all people” provides a nice slogan but doesn’t do enough to further understanding
and use of the quite remarkable, indeed revolutionary, concept behind the mere definition. (See
Chapter 1, “Introduction,” for other definitions of universal design.)

Ronald Mace, the architect who coined the term universal design, said that one of the most
important changes brought about by the use of this term was the elimination of the label “special
needs” from segments of the population who are working to maintain or gain their independence.
Universal design and the ADA both ask that people be viewed as equal in nature, as having simi-
lar rights and obligations, and as deserving of equal opportunity in every facet of society. The
approach used by both is “people first,” which is the guiding principle of this book and which is
reflected in the now-accepted method of referring to people with disabilities: person as a noun
followed by disability as an adjective (Story et al. 1998).

People First: Using Language that Dignifies

Instead of Saying Use

* Handicapped person * Person with a disability

* Mute, dumb, deaf, blind person * Person who cannot speak, has a hearing impairment, visual impairment, and so on
* Palsied, CP, or spastic * Person with cerebral palsy

* Mongoloid * Person with Down syndrome

* Cripple * Person who has a physical disability

* Retarded, crazy, mental, defective * Person who has a mental disability
* Epileptic * Person who has epilepsy

One of the problems with the phrase “special needs” is that the disability is given more attention
than the person (special needs implies that “they” are lacking something “we” have). This results in
the individual being further discriminated against by being made to feel separate, different, in need.

Universal design features are good for almost everyone, and as they become incorporated into
the everyday world, the similarities between people, as well as their needs for similar products
and environments, will become more readily apparent.

Historically, design has met the needs of people with varying abilities by creating specialized (and
thus expensive), rather unattractive products and environments to make up for a “missing” ability
(prosthetic design) or by removing a barrier to access (accessible, or barrier-free design). Universal
design incorporates the features of both of these design styles but goes a step further by looking at
people with a more encompassing eye. It defines ways of thinking about and designing environments
and products that work for the greatest number of people possible, regardless of their range of ability,
body size, or age. One easily recognizable example is the use of levers instead of round knobs on doors.
Levers can be used by people with arthritis, small children, and anyone who has confronted a closed
door while holding two armfuls of groceries in a sudden downpour of rain (see Figure 2.1).

Universal design asks that designers create spaces and products that adapt to people as indi-
viduals and that strengthen their sense of themselves as capable and independent, or even as their
needs change, or even if they have a disability that historically would have severely limited their
ability to work, play, or do much more than simply exist in the world.

A prevalent example of such adaptable design is the ergonomic office chair that adjusts for
height and for forward and backward leaning support (see Figure 1.3). (Ergonomic design is
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FIGURE 2.1 Lever handle by Hafele.

discussed in detail in Chapter 6.) This type of design can also be more fully utilized in the home,
where people also come in different sizes and deserve decent support. Throughout this book,
illustrations of products for both office and home are offered as examples of universal design. As
home offices become increasingly accepted, more of the same careful design currently being used
in office furnishings will be applied to the home.

FOUR CORNERSTONES OF UNIVERSAL DESIGN

Florida Interior Designer, Susan Behar, American Society of Interior Designers (ASID), views universal
design as “an enhancing business strategy needed for survival and renewed opportunities for design
professionals. The four A's—accessibility, adaptability, aesthetics, affordability—address the education
and design values necessary for incorporating universal design into our environment.” Similarly, but
with a slightly different focus, this book posits that the following four underlying principles that Ron
Mace developed be considered essential for creating a universal design. Universal design must be

1. Supportive
2. Adaptable
3. Accessible
4. Safety oriented

These four interrelated aspects of a design provide useful standards for the measurement and evalu-
ation of new and existing products and environments, and were described in more detail in Chapter 1.
SUPPORTIVE DESIGN

The first test of universal design is that it must be supportive: It should provide a necessary aid to
function, and it must not, in providing such aid, create any undue burden on any user (see Figure 2.2).

FIGURE 2.2 Supportive design; desk lamp for task lighting.
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Consider the lighting used to illuminate a work surface or space. Lack of appropriate lighting can
actually lead to decreased visual acuity. And as people grow older, they need more light to see
as well. Depending upon the environment (home, work, windowed, enclosed), people need to be
able to adjust for different levels and directions of light to support everyday activities. Or consider
a kitchen countertop, which should be glare-free and easy to clean. If it lacks these supportive
features, it will actually add stress to day-to-day living.

ADAPTABLE DESIGN

Adaptable means that a product or environment should serve a majority of individuals who have
a variety of changing needs. One example was mentioned earlier: the ergonomic chair. Adjustable
workstations are another example of design that adapts to meet a variety of needs (see Figure 2.3).
Desks that adjust in height, with wraparound or detachable surfaces, meet the test of adaptability.
Adjustable stands for keyboards and monitors also meet this requirement, as do software pro-
grams that allow a computer to display text in varying fonts and sizes. Products such as these are
useful for people with visual impairments and for anyone whose eyesight “isn’t what it used to be,”
one of the most common complaints of aging.

FIGURE 2.3 Workstations with desks with rounded edges and personalized task lighting, from
Herman Miller.
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ACCESSIBLE DESIGN

Accessibility means removing barriers. For universal design and the ADA, such barriers are both
attitudinal and physical. By encompassing a broader range of human abilities, universal design
subtly empowers individuals, changing a physical environment that currently hinders or harms
many people unnecessarily. Universal design promotes accessibility because barriers (to mobility,
communication, or well-being) inhibit most people. For example, curb cuts work for bicyclists
and parents pushing carriages as well as for people using wheelchairs. However, universal design
suggests looking closer at the design of curb cuts by also considering how they affect people with
visual impairments. Once this is done, designers may decide to use placement and texture, or a
contrasting color or pattern, to alleviate possible accidents that may arise from visual limitations.

Examples of accessible design include placing wall sockets at an 18-inch height from the floor
for ease of reach from a wheelchair, using wider, standardized doors, and creating a travel path
free of obstacles. These are all features that would benefit everyone—higher wall sockets mean
less bending from a standing position, wider doors provide more room for maneuvering packages
and furnishings, and a clear travel path helps prevent accidents. Accessible design means rethink-
ing space and equipment to better enable use by all people (Figures 2.4 and 2.5).

FIGURE 2.4 ARJO's Freedom Bath is easy to access; door open with view of seat, grab bar, hand-
held shower head, and control panel.
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FIGURE 2.5 ARJO's Freedom Bath is easy to access, featuring watertight door.

SAFETY-ORIENTED DESIGN

Safety-oriented design promotes health and well-being. It is corrective and preventative. Using
contrasting colors or patterns to mark changes in floor level helps protect against tripping inju-
ries (see Figure 2.6). Desks and cabinets with rounded edges are safer than those with sharp
edges. Redundant alarms that have both audible and visual signals are safer than those that use
only a single cue. A smoke alarm that also provides a light source can save time in exiting a burn-
ing building and can also mark the path of exit.

There is more to safety, however, than overcoming physical threats. Safety also entails a sense
of psychological well-being, of belonging, of self-esteem and self-worth. Any environment affects
both the physical and the psychological, and design must be directed toward both. Safe design
must recognize and deal with both physical and psychological challenges.

Products and spaces that allow their users to gain a high level of competence support a state
of psychological health. They protect individuals from the loss of independence as they cope with
changes that occur naturally as they age. When people no longer work as well within a given envi-
ronment because of changes in their physical capabilities, they should not have to curtail their

FIGURE 2.6 Contrasting colors on stairs from Eunice Noel-Waggoner.
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activities or lower their expectations about what they can accomplish. Rather, the environment
should be flexible enough to accommodate changing human needs and abilities.

OTHER BENEFITS OF UNIVERSAL DESIGN

Universal design has several beneficial features besides the four already noted. First, universal
design is economical. It does not focus on creating products and environments for an individual
disability (since each person manages a disability in a unique way), but instead goes beyond spe-
cialization, not only by utilizing existing products in different ways but also by standardizing
those things that can be beneficial to everyone. Here, the call for a standard door width (3 feet)
stands out because it not only provides access for people using wheelchairs and walkers but also
saves time and money for builders, designers, and manufacturers. A wider door is also more con-
venient for people who need to move furniture through doorways.

The narrowest doors in a house go into bathrooms because early builders thought that no one
would be moving furniture in and out of one. Unfortunately, this standard has remained, even
though more and more people use wheelchairs and walkers and consequently must have a wider
access into the bathroom. Wider halls also need to become a standard within housing. Anyone
who is ever in need of emergency service that requires a stretcher will find his or her care severely
hampered by narrow hallways that don't allow turns into and out of rooms. Universal design is
also aesthetically pleasing; products and environments do not stand out as different or neces-
sary. Designers for “special needs” have frequently given little consideration to appearance, and
so people with certain disabilities are surrounded by institutional-looking products. Often the
world at large thinks all products that meet varying abilities need to be cumbersome and ugly, a
bit like living in a stereotypical sterile hospital ward. The products themselves add to the problem
by calling unwelcome attention to the disability at the expense of the individual’s need for an
aesthetically pleasing environment. Universal design, on the other hand, adapts products that
are already accepted by the population at large or creates ones that will be pleasing to everyone.

Finally, universal design is marketable. Millions of Americans want to buy what universal
design can provide. As the baby boom generation has changed, so have the main areas where
their money is spent. When “boomers” had their own babies, lots of money was spent on products
for children. And as boomers grow into later adulthood, more money will be spent on products
and environments that allow them to maintain their independence.

Another important marketing consideration is that the ADA will provide access to a fuller life-
style for millions of people with disabilities who have been kept out of the mainstream. The ADA will
bring millions of people who must be accommodated through assistive devices and accessible envi-
ronments into the workplace. And it will bring these same people into the social world of restaurants,
grocery stores, theaters, and so on. Virtually all owners of businesses or services need to consider
how universal design can help make environments accessible to these individuals.

Products will have to be developed and provided, and environments will have to be created or
adapted, that provide access for people who have been shut out because of a physical or mental
impairment. As people in general begin to interact more fully with a broader population that
has been socially isolated, more people will want to live in home environments that not only
meet changing personal needs but also make it possible to entertain friends who have disabilities.
There will be a huge demand for designs and products that provide such opportunities. Universal
design products that fulfill all of these standards will be the best alternative to mere prosthetic
design and will be among the most highly demanded. As the demand increases, so will the pro-
duction levels, leading to lower costs and greater availability.

SEVEN PRINCIPLES OF UNIVERSAL DESIGN

The four original principles of universal design have been expanded into seven principles of uni-
versal design. These have provided a standard against which products and environments can be
measured. As the movement has grown, universal design principles have continually been evalu-
ated and refined. A leadership team (identified in Chapter 1, page 9) was formed at the Center for
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Universal Design in 1997 at North Carolina State University. This group developed a list of seven
principles under a grant from the National Institute on Disability and Rehabilitation Research.
Specific illustrations of the seven principles are as follows:

1. Equitable use. The design does not disadvantage or stigmatize any group of users
(Figure 2.7).

2. Flexibility in use. The design accommodates a wide range of individual preferences and
abilities (Figures 2.8 and 2.9).

3. Simple, intuitive use. Use of the design is easy to understand, regardless of the user’s
experience, knowledge, language skills, or current concentration level (Figure 2.10).

4. Perceptible information. The design communicates necessary information effectively to
the user, regardless of ambient conditions or the user’s sensory abilities (Figure 2.11).

5. Tolerance for error. The design minimizes hazards and the adverse consequences of acci-
dental or unintended action (Figure 2.12).

6. Low physical effort. The design can be used efficiently and comfortably, with a minimum
of fatigue (Figure 2.13).

7. Size and space for approach and use. Appropriate size and space is provided for approach,
reach, manipulation, and use, regardless of the user’s body size, posture, or mobility
(Figure 2.14).

Equitable use—This principle was listed as the first priority for Walton D. Dutcher, Jr. because
he is a wheelchair user. The premise comes from logic that unless you can get into the home,
traverse through it, and have sufficient maneuvering space in each room or area, then everything
else is meaningless (Johnson 2008).

Dutcher’s approach has been to establish a basic set of features under the term “Life Span Design
(Is It Marketable?).” The designer should also be aware of what features are priorities for women.

FIGURE 2.7 Equitable use: design application side-by-side refrigerator, from ASID Atlanta Show
Home.
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FIGURE 2.8 Flexibility in use: 48” work aisles, multiple counter heights, 48” work aisles, D-shaped
pulls, a Susan Mack kitchen.

FIGURE 2.9 Flexibility in use, design application, drawer storage adjusts for a variety of pan and
dish sizes, from ASID Atlanta Show Home.

FIGURE 2.10 Simple, intuitive: single-lever faucet from ASID Atlanta Designer Show Home.
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FIGURE 2.11  Perceptible information: microwave oven controls using indicator lights with added
fluorescent Braille markings, San Diego Center for the Blind.

FIGURE 2.12 Error tolerance: magnetic induction cooktop is not hot to the touch, from ASID
Designer Show Home.
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FIGURE 2.13 Low physical effort: design application, remote window blind control, from ASID
Designer Show Home, Atlanta, GA.
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FIGURE 2.14 Size and space: knee space at sink and cooktop with retractable cabinet doors, by

Susan Mack.

/

Principles of Universal Design/Creating Accessible, Equitable Kitchens
Kitchen & Bath Business (KBB) and Residential Design/Build

Universal design concepts need to be applied to kitchen planning so the kitchen will func-
tion for, and benefit, all residents and visitors.

The term universal design is sometimes inaccurately used as the politically correct descrip-
tion of compliance with the Americans with Disabilities Act (ADA) and other access codes or
guidelines. Universal design is a broader approach that incorporates the needs of all users,
not one specific group. Universal design is an ideal whereas code compliance is simply fol-
lowing a dictate.

Understanding the principles of universal design is fundamental to creating environ-
ments that ensure the end user’s well-being. Universal design is inclusive and equitable,
meeting the needs of a variety of people. It is much more than the misconception that it is
design limited to medical solutions or access challenges.

Because it is typically used by all occupants of the house, the kitchen is the primary focus
of universal design applications.

Following is the Center for Universal Design’s Seven Principles of Universal Design
with applications that apply to kitchens and the Life Span Design features for the entire
house. These principles could be used as a checklist of additional criteria during the
design process. The checklist follows:
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12 Universal Design

[1. EQUITABLE USE )
Design is useful and marketable to people with diverse abilities.

- Provide the same means of use for all users: identical whenever possible; equivalent
when not.

- Avoid segregating or stigmatizing any users.

« Provisions for privacy, security, and safety should be equally available to all users.

« Make the design appealing to all users.

Design applications

+ Rocker light switch
+ Motion sensor lighting, ventilation, or faucets
« Side-by-side refrigerator (Figure 2.7)

Life span design features for equitable use

+ A 4-foot-wide walkway from sidewalk or driveway

+ No step entries

« Americans with Disabilities Act Accessibility Guidelines (ADAAG)-compliant thresholds
+ Thirty-six-inch-wide doors throughout

«  Minimum 44-inch-wide hallways

« Electrical outlets and telephone jack 18 inches from the floor

« Switches 42 inches from the floor

« Environmental controls 48 inches from the floor

« Access to the circuit breaker panel; topmost breaker at maximum reach of 48 inches

2. FLEXIBILITY IN USE
Design accommodates a wide range of individual preferences and abilities.

+ Provide choice in methods of use.

« Accommodate right- or left-handed access and use.
« Facilitate the user’s accuracy and precision.

« Provide adaptability to the user’s pace.

Design applications
+ Knee spaces with door and storage options, allowing for seated or standing use
+ Forty-eight-inch work aisles, ensuring either a perpendicular or parallel approach to
appliances (Figure 2.8)
« Multiple counter heights
« Movable (portable) storage
« Deep drawers with or without divider pegs (Figure 2.9)
. Storage for an optional stool

Life span design features for flexibility use

+ Blocking for grab bars and shower-seat installations

+ Roll-in showers offering adequate maneuvering room for wheelchairs

« Shower system including temperature set/pressure balance single-handle control,
diverter valve, and handheld shower

- Side or front transfer access space to commodes

+ Single-lever kitchen and bathroom faucets

3. SIMPLE, INTUITIVE

Design is easy to understand, regardless of the user's experience, knowledge, language
skills, or current concentration level.

« Eliminate unnecessary complexity.
\ « Be consistent with user expectations and intuition. )
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- Arrange information consistent with its importance.
+ Provide effective prompting and feedback during and after task completion.

Design applications

+ Operation of single-lever faucet that moves left for hot and right for cold (Figure 2.10)
+ Use of red to indicate hot and blue to indicate cold
+ One-step controls on a microwave for preprogrammed recipes

Life span design features for simple and intuitive use

« Thermostats with intuitive features and directive notations or symbols large enough
to read and with sufficient color contrast

4. PERCEPTIBLE INFORMATION

Design communicates necessary information effectively to the user, regardless of ambient
conditions or the user’s sensory abilities.

« Use different modes (pictorial, verbal, tactile) for redundant presentation of essen-
tial information.

+ Provide adequate contrast between essential information and its surroundings.

« Maximize “legibility” of essential information.

- Differentiate elements in ways that can be described (i.e,, make it easy to give
instructions or directions).

« Provide compatibility with a variety of techniques or devices used by people with
sensory limitations.

Design applications

- Digital temperature control on faucets or ovens that sound and blink when limits
are reached

+ Lighting controls that light up in the off position and go dark when on

«  Smoke detectors with sound and light alarms

« Cooking controls that use numbers and pictures to indicate cooking mode/process
(Figure 2.11)

+ Use of color contrast

Life span design features for perceptible information

« Contrasting colors of floor materials delineating traffic passages

+ Energy-saving illumination

« Various floor materials, all of which comply with the Federal Housing Accessibility
Design Guidelines, and colors to different areas

5. ERROR TOLERANCE

Design minimizes hazards and the adverse consequences of accidental or unintended
actions.

« Arrange elements to minimize hazards and errors. Most-used elements, most-
accessible; hazardous elements eliminated, isolated, or shielded.

« Provide warnings of hazards and errors.

« Provide failsafe features.

- Discourage unconscious action in tasks that require vigilance.

Design applications

- GFCl outlets that reduce risk of shock
«  Temperature-limiting faucets that prevent accidental scalding
- Timed automatic shutoff on faucets or ventilation

« Accommodate a wide range of literacy and language skills. )

\ + Induction cooktops (Figure 2.12) J
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[Life span design features for error tolerance

« Low volatile organic compound materials and finishes
« Fire extinguisher mounted on base cabinet next to the range/cooktop

6. PHYSICAL EFFORT

Design can be used efficiently, comfortably, and with minimum fatigue.
+ Allow user to maintain a neutral body position.
- Reasonable operating forces used.
« Minimize repetitive actions.
« Minimize sustained physical effort.

Design applications

« Lever handles

«  Remote window controls (Figure 2.13)

+  Remote controls for cooktop ventilation

« Motion-activated appliances and controls

« D-pulls on cabinetry

« Conveniently located storage and appliances (raised dishwashers, counter height
microwaves and ovens)

Life span design features for low physical effort

- Lever handles on all swinging doors

« Handles that accommodate grasp on all sliding or folding doors

«+ Kitchen, bathrooms, and other cabinet doors fitted with D-shaped or other styles of
handle that facilitate grasp and are ergonomic

+ Garage door opener

7.SIZE AND SPACE

Appropriate size and space are provided for approach, reach, manipulation, and use regard-

less of user’s body size, posture, or mobility.
« Provide a clear line of sight to important elements for any seated or standing user.
« Make the reach to all components comfortable for any seated or standing user.
«  Accommodate variations in hand and grip size.
- Provide adequate space for the use of assistive devices or personal assistance.

Design applications

« Split double ovens at comfort height

« Storage accessories installed within the universal reach range (15 to 48 inches above
finished floor)

« Movable (portable) storage

« The 30-inch x 48-inch clear floor space in front of all appliances

« Knee space at a sink, cooktop, work counters or adjacent to tall appliances (Figure 2.14)

Life span design features for size and space

« Sixty-inch turning radius in bathrooms and kitchen

« Lazy Susan cabinets in kitchen where indicated

« Pull-out shelves in kitchen base cabinets

« Front controls on the range or cooktop

« Switches for garbage disposal installed in the front apron of the sink’s base and
range/cooktop exhaust fan/light switch installed in the base cabinet next to the
range

J
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Life Span Design Features are needed because of the following:

u The aging of the population

® The advancement of medical technology increasing the capability of recovery at home,
after treatments for traumatic injury or disease, which also increases the potential for
disability

B The need to address the Federal Budget deficit with proposed solutions forcing either a
tax increase, which is unlikely, or the diminishment in social services and health care
owing to a reduction in legislation advancing community-based services and support

m Potential for increases in the number of disabilities on the basis of obesity, the nation’s
number one health care issue, and the potential for a greater number of disabilities origi-
nating in an increasing number of low birth-weight babies

B Parents living with their children because of the rising cost of alternative housing or
long-term care facilities

UNIVERSAL DESIGN PARADIGM AND 21ST CENTURY
CULTURE, A KOREAN VIEW

A NEW WAVE OF DESIGN FOR HUMANITY TOWARD WORLD COMMUNITY AND FUTURE

According to Interior Design Professor Yeun Sook Lee, Universal Design is the 21st century’s
creative paradigm that enables us to realize human dignity and equality. Universal design is the
reconstruction of the meaning “for human” in that design work is for making human life more
rich and convenient. Universal design means design of environment or products that satisfy the
customers’ needs as much as possible. It is also defined as a process to make life pleasant for all
people by having more of them conveniently use the products or environment.

The origin of universal design started from barrier-free design, as the position of the weak
in the society, who were overlooked during the 20th century, became recognized. Barrier-free
design was upgraded to universal design as a more comprehensive society became necessary.
Universal design will evolve into a concept with a dynamic and aesthetic value that respects each
individual’s characteristics in the new age of actual diversity where everyone in the general popu-
lation is considered. In other words, universal design has paid attention to the weak in the society
(e.g., the handicapped, the aged, females, low-income groups, and children) from the beginning to
the present. From now on, however, it will develop to an even broader meaning for those tempo-
rarily under a physical handicap, common people who have potential handicaps, and eventually
all people with different individualities.

The 21st century’s design culture will grow as universal design for the time being and eventu-
ally develop into a culture described by the term “design for human being.” If the 20th century is
characterized with material and machine-based civilization and thus a standardized gray culture,
the 21st century will be a movement to a culture that attempts to recover humanity, rediscover
the value [of a human being], and increase it.

Some 21st century design enables society members to make selections for their lifestyles and
preferences. Examples include children’s furniture systems that can be easily transformed to
match the stages of a child’s growth, office system furniture that can be freely arranged to con-
form to the nature of tasks and preference, and DIY (do it yourself) furniture that can be created
to fit the resident’s lifestyle.

The fundamental concept of universal design can be described as “user-oriented design in the
post-industrial society” that intends to escape from the standardization of the early industrial
society based on the mass production system. One can also infer the basic attributes from various
terms many people use to express the concept of universal design: flexibility, variable design, life
span (design that easily accommodates changeable stages of life), transgeneration design, adapt-
able design where environment itself can vary with needs, and additive/expandable design that
gradually accommodates change of needs. Analysis of these terms reveals that they more broadly
accommodate ranges in time, situation, customer needs, and user types.
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UNIVERSAL DESIGN AND PRINCIPLES

The concept and principles of universal design have been gradually developing and differen-
tiating for application to designing actual products and environments and as standards for
environmental evaluation in the future. When the term wuniversal design showed up the first
time, it just meant “excellent” design and, in a broader meaning, “design for all.” Such expres-
sions, however, are not enough to understand and use the highly excellent concepts hidden in
universal design.

Early advocates in the field have interpreted universal design to make it more easily under-
stood through the use of identifying “principles.” The following were the four principles in
the initial phase: supportive design, adaptable design, accessible design, and safety-oriented
design.

These principles were later deemed to be too abstract and limited to explain the characteristics
of universal design. As a result of efforts to present a more concrete description, therefore, seven
principles were proposed: equitable use, flexibility in use, simple and intuitive, perceptible infor-
mation, tolerance for error, low physical effort, and size and space for approach and use (Figures
2.7 through 2.14). In Dr. Lee’s opinion, these principles, however, are also insufficient to express
the functionality and beauty of universal design. That is, the principles are mainly terms against
negation to relatively emphasize universal design in comparison with the 20th century’s design.
The seven phrases, in particular, are too concrete to properly express the potential characteristics
actually contained in universal design. It is expected that a checklist will be developed beyond the
seven principles from the viewpoint of the whole.

As one of such possibilities, a 2006 exhibit at a Korean art gallery presents, as shown below,
the nature and future direction of the 21st century’s universal design using the 24 characters of
“Beautiful Universal Design” as the initials of the words. It is necessary, prior to discussing the
topic, to estimate the direction of change by summarizing how the meaning of the 21st century’s
design is changing, how it will change, and if it must change eventually. The 21st century’s design
will pursue the characteristics of Deep, Ethical, Sensible, Integrative, Gentle, and Nourishing in
its description.

Loving Benign

Legible

Useful Enhancing

Nourishing Deep

Gentle 21st Ethical @

Fiexible Adorable
‘ Integrative  Sensible @
S upportive F

Respectable

Accessible

. ser-
Inspiring ufriendly

Touching

FIGURE 2.15 Dr. Lee's 21st Century Paradigm for Beautiful Universal Design © 2006.
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The design of the 20th century’s industrial society was shallow in focus, as it became immersed
in mass production and commercialism without any time for serious and careful consideration on
the impact the result would exercise on the human, societal, and ecological systems. To recover
this, the work of the 21st century should be reborn as a deeper design that fills the hollow center
(Figure 2.15).

The 21st century, in addition, should contain the characteristics listed below.

It should include ethics that cherish the human itself and participate in helping satisfy
the social morality.

It should revive the sense and emotion of the human, who has been once considered as
senseless, and make them interact.

It should be based on an integrative approach less satisfying or emphasizing one aspect
that might result in loss of others.

It should have a gentle characteristic that treats and leads the users more comfortably.
It should add not only visible convenience but also a positive image of life. That is, it
should nourish the life.

Deep: Full of deep thought and sound philosophy, not just with a thin wrapper

Ethical: Based on ethics that respect public interest and the ecosystem

Sensible: Having a combination of human senses function and being positively appealing

Integrative: Having overall versatility that a design should maintain and not exclude or
isolate users

Gentle: Interacting with users in a more comfortable relationship

Nourishing: Nourishing life like food with plenty of ingredients

Over the meaning of the 21st century’s design is added that of “UNIVERSAL.” The nine char-
acters of “Universal” represent Useable, Normalizing, Inclusive, Versatile, Enabling, Respectable,
Supportive, Accessible, and Legible. The description of each of the words is as follows:

Useable: Able to be easily used without causing any inconvenience or interruption of use

Normalizing: Having users naturally exist in the group without being excluded or discrimi-
nated against

Inclusive: Inclusively satisfying a broader range of user group, rather than a limited one

Versatile: Having versatile characteristics, rather than one function or characteristic, and is
thus able to be complementarily or selectively used

Enabling: Enabling, rather than having users become frustrated, give up, or become
depressed

Respectable: Having users maintain dignity and self-esteem without damaging their self-
esteem or making them feel inferior

Supportive: Having users easily adapt to the daily life by supplementing their physical or
mental limitation

Accessible: Able to be easily accessed and have users easily access information

Legible: Clearly informing users so that they can understand

The said universal design should be recognized as “Beautiful Universal Design,” in order to
develop more successfully. Characteristics necessary to be satisfied in addition for such develop-
ment can be presented with the nine characters of “BEAUTIFUL” Benign, Enhancing, Adorable,
User-friendly, Touching, Inspiring, Flexible, Useful, and Loving. These attributes are not the con-
dition of universal design but characteristics required to realize the potential to ensure the pos-
sibility of success in life.

Benign: Occupying an advantageous position in the market economy, attracting consumers

Enhancing: Making the user’s life more pleasant and leading it to the pursuit of a better
quality of life

Adorable: Attracting the user’s eyes and mind

User-friendly: Easily accommodating the user’s sensitive needs
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Touching: Causing the spirit of impression and gratitude beyond simple consumption and
use

Inspiring: Inspiring enthusiasm and enhancing the spirit

Flexible: Able to be flexibly changed or selectively used for a given situation and atmosphere

Useful: Efficiently satisfying the purpose that the user intends

Loving: Having users feel a serious attitude, enthusiasm, and love during the process to cre-
ate the designed output

Figure 2.15 shows the combination of the words from “Beautiful Universal Design,” the
21st century’s design described above. In summary, the 21st century’s “Design” characteristics
should be satisfied first for a design to be “Universal,” and the design should additionally satisfy
the “Beautiful” characteristics to develop to a more successful and more popular universal design.

How should today’s people foresee this overwhelming change and get prepared for it wisely?
A paradigm is a thought for looking at things and phenomena, which is formed by itself and
explained as a cultural phenomenon, but which can also be predefined and developed in a short
while as a directional guide to the future society.

The design of the new era that creates all the environment and objects must play the role of
deconstructing the industrial society itself, as well as creating a paradigm of consciousness that
designs the area of thoughts that are not visible.

Universal design is a paradigm that explains the various phenomena we are experiencing now
and it is the characteristic of the civilization that will come in the future and the principle that cre-
ates the future society. It is a fast-growing paradigm that is enough to declare “Freedom by Design”
since the “Unlimited by Design” exhibit at the Cooper Hewitt Museum in New York in 1998.

In conclusion, “universal design” foresees the flow of the society to suggest the direction of
design that contributes to the improvement in quality of life, and, also, this can be called a meta-
design exhibition that makes and consolidates the flow of changing times and life.

Universal design is a design paradigm to comprehend the diverse requirements and characters
of modern consumers. While the Renaissance highlighted “human” and rediscovered the value of
human culture that had been hidden under the veil of religion during the Middle Ages, universal
design is a second Renaissance movement; thought and design converge to rediscover human
reality and living value that have been overlooked and hidden by industrialization and reestablish
the relationship between persons who pursue quality of life and the artificial creation that is the
setting for human life.

Universal design is the orientation and destiny of designs of the 21st century, a century that is
requested to comprehend diverse, complicated, and multilateral human needs, users of diverse
categories, and dynamic changes.

The products of the 21st century based on the efficiency of mass production need to trans-
form as the market pursues quality in the age of globalization. In addition to the very small
number of products that have succeeded in the international or domestic markets, there are
many more products that are struggling for qualitative growth, and the success of a national
economy depends on them. As long as products are targeted at human users, the “pro-human”
and “user-oriented” designs will remain the way to the orbit of success. Because the products
that attract and delight consumers through good design can contribute to the industrial devel-
opment of a nation, governments should take up universal design with a strategic approach and
keen interest.

How to educate the next generation entails the problem of how to shape the human resources
of a nation to meet the needs of the changing population. The most important thing is to make
designers read and adapt to the trends of social changes and give them an opportunity to chal-
lenge their own thinking. During the past, the institutional education has gone through the
strains of educational reforms for a short period, but still has many limits in helping teachers
and students communicate and digest the latest information in the fast-changing digital infor-
mation society. In a society where the gaps between generations, social classes, and the powerful
and the weak have broadened, universal design will help students understand the relationships
between members of the society in the “Age of Diversity” from a more healthy point of view,
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prepare them to cope with the future, and complement the institutional education of future
designers.

The 21st century is the Age of Diversity, and for the various members of society to give and
receive the respect for each other’s personality and individuality, it is essential to breed the cul-
ture of coexistence. Even though individualism may get deeper and the awareness of the commu-
nity may become weaker than those of the 20th century, they are different since they will develop
on the foundation of the culture of coexistence and fusion. Universal design will provide us with
the basis of a united society where people can coexist in mutual respect. Migration, accelerating
with globalization, together with the aging society, will bring about more tourists, and our under-
standing of them and the construction of urban foundations will be additional factors influencing
the national economy. Designers are needed to facilitate the development of support systems to
maximize the benefits to society of these changes.

As the index of aging scores go higher, the atmosphere of society will become more depressed,
and the productivity of people will suffer. Besides, the individuals devoid of activities will sense
that they are aging faster. In the future society, while it is important to nurture the culture of
leisure to comfort the long period of old age, it is more important to create the environment for
the older citizens to participate in productive activities. We should reorient the characteristics of
the environment favorable to young workers to those for the old population. Japan already began
many years ago building more accessible, easy-to-use, safe, and pleasant environments to accept
the aged workers in factories avoided by young workers. In this regard, universal design can be
viewed as an issue related to the rearrangement of the future industrial environment that must
be taken seriously and actively supported.

Universal design is not only a transitory trend in one field but also a massive trend that can
have impacts on all the areas of our society.

UNIVERSAL DESIGN AND AN AGING POPULATION

Achieving universal design is a complex process that has been further complicated by lack of
recognition of need by an increasingly aging population. Older people must first risk the stigma
of being considered “disabled” after a lifetime of relative independence and competence. Few are
willing to admit that their bodies are changing and that their demands on their environments are
also changing, despite the availability of design information and assistive devices. The autonomy
one gains in youth creates a sense of internal control over one’s life; however, in old age, decreased
income, role losses, and diminished vigor and social status combined leave many with a sense of
being controlled by external circumstances. To correct the imbalance, residential environments
for the elderly must be designed so that they ensure safety, health, comfort, convenience, and,
most importantly, independence—features that provide a psychological feeling of internal control
over the environment.

Why should designers be concerned with the relationship of universal design to aging? One rea-
son is that a whole new population of older adults has resulted from people living longer because
of improved health care and nutrition. Because Americans over 60 will number almost 88 mil-
lion by 2030, the aging of the population has colossal implications for our society. Organizations
wishing to survive in the 21st century will need to rethink their marketing strategies, products,
and services to meet this burgeoning segment of consumers. Not only are individuals living lon-
ger, the 76 million boomers have now started joining this older population.

Marketing to a specialized “elderly” group is like trying to reach a nonexistent segment of the
population. After all, we generally consider “elderly” to be 15 years older than we are, whether we
are 15, 55, or 85 years old!

No one wants to be labeled as “old” or “disabled,” so any products or services that are targeted
for this group are sure to meet with a lack of interest. Universal design is a general approach that
provides maximum appeal and benefits for all age groups, rather than to a niche market such as
the frail elderly or disabled/wheelchair users. We need to take a universal design approach to
ensure safe, comfortable, convenient, and accessible dwellings for people of all ages, sizes, and
abilities, not just for the elderly.
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Because universal design is invisible and inclusive, it will meet the needs of an aging popula-
tion (and all others). This is not only an advantage but also a challenge. It means that we need to
show good examples of universally designed products and environments and explain why and
how they incorporate universal design. We also need to be able to evaluate whether products and
environments can, to the greatest extent possible, be used by everybody. Some basic questions
related to the four universal design ideas originally developed by Mace (Chapter 1, page 6 and
Chapter 2, page 3) would include the following:

Is it easy to use and take care of? A bad example would be the inclusion of highly reflec-
tive, shiny, dark-colored granite countertops.

Is it adaptable? Can it be used in a variety of ways to accommodate different users? Wide
doorways are great for wheelchair access, as well as for moving furniture and equipment
into rooms.

Is it accessible? For example, no-step entrances are easy for wheelchair access and also
provide easy access for walkers, strollers, and rolling luggage.

Is it safe? A microwave oven placed over a gas range—too high for established kitchen
design guidelines and not safe because of the presence of an open flame—is a fire danger,
especially for older persons.

The American Association of Retired Persons’ (AARP’s) annual member surveys consistently
reveal a strong preference by seniors to remain in their homes—to “age in place.” In 10 years of sur-
veys, over 80% of respondents expressed this preference. Household members of all ages have roots
in their communities and strong emotional ties to their homes. They prefer to remain where they
are. Few people want to move solely because their homes no longer fit their needs (AARP 2013).

Despite the growing need for supportive home environments, few consumers seem to be
requesting universally designed houses or modifications of their existing homes. Research has
shown that the people who would most benefit from modifications were not demanding access
features. The National Home Modifications Action Coalition Steering Committee suggested
three major reasons for the lack of demand for these services.

First, the demographics are skewed. The population of people with disabilities is, in reality, a
very diverse group. The group encompasses those with physical, sensory, and cognitive disabili-
ties. It also includes those with mobility impairments, grasp and reach limitations, and vision
and hearing problems. Members of the group represent all ages, income levels, family types, and
residential locations. When one adds the complications of disabilities related to aging, which can
change from day to day, it becomes clear that this is not a large homogenous group that can be
targeted with a single marketing or design concept. The home modifications and products they
are seeking span an extremely wide range.

Second, it is a mistake to confuse the population of people who could benefit from more uni-
versally designed housing with those who recognize the function of universally designed liv-
ing environments and who will seek them out in the marketplace. Relatively few people, at any
point in time, have serious enough impairments to seek specially designed products or a housing
change. (A chart developed by Dr. Gill from the Helen Hamlyn Research Centre in London shows
percentages of persons with various disabilities [Figure 2.16].) It helps clarify the small percent-
age of persons with serious impairments (i.e., wheelchair users). Although wheelchair users rep-
resent a fraction of the population of people with disabilities, these individuals and others with
severe impairments are the most likely to recognize their needs and act to make changes. The
independent person who might benefit from a grab bar or stair railing is not acutely aware of spe-
cific personal needs. For an aging population concerned with maintaining independence, there
is frequent denial of need for products and home modifications designed to create a supportive
environment for people with disabilities. One client told her health care provider that she would
rather fall than have someone come to her house and see a grab bar in her bathroom.

Recent developments in information dissemination have helped to educate users and caregiv-
ers to the potential offered by universally designed products and environments. Instant mes-
saging through the Internet, recognition of the importance of showing beautiful examples, and
a more enlightened design community have all combined to emphasize the need for universal
design. There is a growing awareness of the importance of universal design, partly because many
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Multiple minor disabilities — millions in geographic Europe (c 800M)
0 10 20 30 40 50 60 70 80
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Cannot walk without aid
Cannot use fingers
Cannot use one arm
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Hard of hearing

Blind

Low vision

FIGURE 2.16 Chart of incidence of disabilities by type in Europe.

baby boomers, who are responsible for the care of aging parents, recognize the need for sup-
portive environments and are demanding universally designed products. The national meeting
of the AARP held October 14 to 16, 2004, was a good example of the trend to show beautiful
examples of universal design. In the exhibit hall, the Generations Home, part of the Universal
Design Series for Advantage Homes (www.advantagehomes.com), was one of the most popu-
lar exhibits. Designed by AARP architect Laurence A. Weinstein of Shared Solutions America,
the home featured many good examples of universal design. Larry gave scheduled presentations
titled “Good Ideas for Better Living in Universal Design Featured Homes.” Each presentation was
followed by a tour of the house in which he would explain the universal design concepts incorpo-
rated in the design. A colorful folder included a floor plan, a listing of universal design features,
and a description of the goals for the house, “to save energy, simplify housekeeping and maximize
living to make a house a home through all life brings for all stages of life” (Figure 2.17). The work
of Larry Weinstein in bringing the universal design concept to the attention of AARP members
is an example of a trend to the gained acceptance of universal design as essential to the creation
of supportive housing for everyone.

FIGURE 2.17 Computer rendering of the exterior view of a house with a step-free entrance at
Manorwood Homes by Larry Weinstein. Also see the step-free entrance in Figures 1.4 and 1.5.
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PIONEERING GROUPS
THE AMERICAN SOCIETY OF INTERIOR DESIGNERS (ASID)

ASID hasbeen aleader in promoting the use of research data by designers (evidence-based design).
The study “Aging in Place: Aging and the Impact of Interior Design” found that thinking about the
home and how it factors into their futures was as important to the people surveyed as planning
for financial security or health care. According to the study, most Americans (82%) want to live
in their homes even as they require assistance and care. In working with the baby boomer popu-
lation, designers have an opportunity to help clients understand the long-term impact of their
decisions and to advise them on how to combine aesthetics and function. Interior designers from
around the country mentioned the following features that enhance access, mobility, and ease of
use without detracting from appearance (ASID 2012).

People want a house that is easier to maintain (57%) and easier to get around in (40%).
Nearly a quarter of those surveyed (23%) felt that downsizing would make the home eas-
ier to maintain and access. Those choices influence selection of everything from floor-
ing, wall, and counter surfaces to organizer/storage units.

A significant number of those surveyed want upgrades and changes that enhance life-
style. Appliances (from compact washer/dryer units to top-of-the-line refrigerators/
freezers) and fixtures were high on the list.

Nearly two-thirds (62%) planned for social activities that can influence design decisions
if they intend to entertain or host guests.

SPECIAL DESIGN FEATURES

In addition to the features mentioned in the previous list, design researchers identified the fol-
lowing special design criteria.

Locate the master bedroom and bathroom on the ground floor, but remember that
increased security is a desire of an aging population. Ground floor bedrooms/master
suites need to have security features that provide a safe feeling for users.

Create good traffic flow with few or no step-ups or step-downs between rooms.

Select furniture that is easy to move and to get into and out of.

Reduce the number of pieces of furniture to make it easier to get around.

Use smaller kitchen appliances that are more lightweight and easier to handle.
Eliminate soft padding under carpet. A hard commercial padding gives a more sure-
footed surface.

Replace basement laundry rooms with smaller washers and dryers that fit into the bath-
room or a utility closet.

Install an elevator or stair lift.

Employ color contrasts as an aid to visual acuity.

(A Vision for Aging in Place, produced by the ASID Aging in Place Council)

THE NATIONAL KITCHEN AND BATH ASSOCIATION (NKBA)

Because kitchens and baths create the most problems for an aging population that are best
addressed by the use of universal design, NKBA has taken a leadership role in providing training
and resources for designers (NKBA 2013). Resources include yearly national meetings (KBIS) and
trade publications such as Kitchen and Bath Business and Kitchen & Bath Design News.

The best known advocate for universal design in NKBA is Mary Jo Peterson. Mary Jo has been
recognized nationally and internationally for her expertise in kitchen and bath and universal
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design. Her regular column in Kitchen & Bath Design News has become a “must read” for kitchen
and bath designers. She has consistently emphasized universal design in her writing and design
work. Her case study, “How to Design for Aging in Place,” builds on her background experience as
a designer and educator. It is followed by excerpts from recent columns in Kitchen & Bath Design
News.

HOW TO DESIGN FOR AGING IN PLACE

Often when I have a conversation with other designers regarding design for aging, they talk about
parents or grandparents who found that neither they nor their homes were prepared for changes
that occurred with age. Yet, many of these changes are predictable, and we should, as designers,
be able to incorporate concepts into our designs that accommodate these changes.

Ten years ago, my incredible Irish grandmother died at age 99, and her living situation in
the last years of her life propelled me to pay closer attention to design as it pertains to aging.
Although basically healthy and alert at age 95, her strength and hearing had diminished to a point
that she could no longer safely live in the home she’d known since before I was born. This began
my commitment to creating environments that would enable older adults to live comfortably in
their homes for the duration of their lives.

Likewise, personal experiences prompted New York—based interior designer Rosemary Bakker
to focus her efforts on these same considerations. In a New York Times article, Bakker related
that when her mother returned home from hip surgery, she was faced with trying to maneuver
a walker through narrow doorways, over area carpets and raised thresholds, and into a kitchen
where she couldn’t bend to get food out of the refrigerator or reach pots and pans. Additionally,
there was no bathroom on the first floor.

As the article said, “Suddenly, the house that had suited her for 42 years was a time bomb wait-
ing to go oft” Out of this experience came Rosemary’s book, Elderdesign, a resource for designing
and furnishing homes for later years. She also has a recent book, titled Revitalizing Your Home, An
AARP Guide to Beautiful Living for the Second Half of Life (Bakker 2010). In that book, she has listed
the universal design features that she sees as essential. She emphasized that design for a lifetime was
not about spending a lot of money, but thinking about the most important changes you can make to
enjoy a healthy, long, and fulfilling life. Rosemary’s list addressed the three main barriers to aging in
place: difficulty getting in and out of the home, difficulty getting around the home, and an accessible
bathroom. Her list of top universal design features included the following:

. A no-step entry to your home

. Wider doorways and hallways

. A bedroom and bathroom on the same floor

. Walk-in no-threshold showers

. Reachable, rocker-style light switches

. Lever-style door handles and faucets

. Kitchen appliances with automatic shutoft features

. Nonslip flooring, especially in the kitchen and bathroom
. Abundant and even lighting

. Grab bars in bathing areas

. Comfortable furniture and furnishings

. Telephones and doorbells with a low-frequency tone
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As you can see, the two lists on universal design features share many of the same goals.

As kitchen and bath designers, we have an opportunity and a responsibility to design flex-
ibility, access, and support into each project we approach. For the first time in history, there are
more people over age 65 than under age 25, and many of the homes we live and work in were not
designed for this new longevity.

AARP surveys show that more than 80% of the people over age 60 want to remain in their
homes. Accessible kitchens and baths are critical to this desire. To this end, designers must
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address issues of safe movement throughout the home, as well as efficient yet accessible use of the
spaces we design.

Visitability Ordinances had been passed in several cities in the US. This means that new hous-
ing built in that area must meet a “Visitability” standard. To meet the Visitability standard, the
home must have at least one entrance that is accessible, wide enough passage through the main
floor, and at least one main floor bathroom that is designed for use by people of varying abilities.
The standard frequently also recommends at least one bedroom on the main floor (or a room that
can be converted to a bedroom).

As we advance in the aging process, our senses decline, and our flexibility, balance, stamina,
and reflexes diminish. These are often compounded by side effects of medications and chronic
or injury-related conditions such as arthritis or limited recovery from broken bones. Rather than
reacting with denial or depression, we can design to accommodate and support these changes.

Both the kitchen and bath begin with the entry, where the clearance at the opening, maneu-
vering space around the door swing and threshold must be examined. Sometimes, just reversing
a door swing and installing a swing-clear hinge and lever handle to the door will improve the
situation (see swing-clear hinges and lever handles in Valinda Martin’s home, Figure 2.18). An
important break with tradition is to replace the raised threshold at the door with a flush conver-
sion at the entry.

Once in the kitchen or bath, lighting is a critical element to reduce risk. We all realize that
generous amounts of task and ambient light are important. In addition, we must avoid glare and
use contrast appropriately to guide the way. If we increase the bath lighting, we must also care-
fully light the path to the bathroom, perhaps with a motion-activated system, as aging eyes will
be blinded by a quick change from darkness to bright light, or the reverse.

Criteria for selecting flooring should include slip resistance and some forgiveness for dropped
items, or to prevent serious harm in the case of a fall. Pattern or contrast should be gentle and can

FIGURE 2.18 Expanding hinges and lever handles in Valinda Martin's home.
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be used to help guide the eye. Area rugs should be taped to the floor or, better, eliminated. The
point at which flooring materials change should be flush.

Clear floor space for maneuvering is relatively easy to accomplish in the kitchen, but often dif-
ficult in the bathroom. Pocket doors or reversed door swing help in the bath, as do vanity designs
that increase open space below. Particularly in traditional 5’ X 8’ bathrooms, converting from a
tub to a roll-in shower will also help.

In the kitchen, planning retractable doors to conceal an open knee space will open up the
clear space and provide a storage spot that easily converts to a place to sit while working (see
Figure 2.14). A big consideration for storage is that our height decreases as we age, and for many of
us, it becomes less comfortable to bend or climb. Design that provides generous storage between
24" and 45" oft the floor eliminates the need to do either.

This means that the backsplash area in the kitchen becomes valuable for storage, and at least
some wall cabinets might be lowered. Rolling storage in either the kitchen or bath can provide
flexible clear floor space and storage that moves to the point of use as desired. Open or glass door
storage help accommodate changes in memory.

Support in the form of railings or grab bars is essential as we age, yet this is often distasteful
to both clients and designers. With the broad offerings of grab bars today, many coordinated to
match accessories, the challenge is minimized.

While this is only the tip of a very big iceberg, it offers food for thought. If my grandmoth-
er’'s home had been designed to support her, she might have stayed comfortably at home. If
Rosemary’s mother’s home had been originally designed to be supportive, her trauma might have
been reduced. A 45-year-old couple and their teenage children might not seem to need “aging
in place” design, but their parents or friends might. If we can design beautifully and incorporate
solutions respectful of our elders, why wouldn’t we?

Universal design and access don’t have to be the only focus of our efforts. Rather, we can make
them an integral part of every project we design.

DESIGN TRENDS TO FOLLOW FOR AGING IN PLACE

1. People are looking at ways to create a level entry and generally more open floor space for

easier maneuvering.

. People are asking for plans that include a master suite on the main floor, so “upstairs”

becomes guest or other flex space.

. Easy maintenance is cited as a top priority.

. In the kitchen, fewer wall cabinets are key.

. Appliances are being placed at comfortable heights

. Drawers should be called the great equalizer. All of us benefit from bringing things closer

to us without straining. Even most moderately priced cabinetry offers drawers. Today’s
drawer appliances—dishwashers, microwave ovens, refrigerators, to name a few—are in
demand from people, and particularly those in the boomer segment.

7. In both the kitchen and the bath, not only drawers but also doors that go away are a
strong trend. Whether they fold to the side, swing up, recess in, or otherwise open,
getting them out of the way while one is accessing what’s behind them is good. Hardware
has been created and improved so that there have never been more options.

8. In the bath, let’s start with the vanity area and talk knee spaces. People are request-
ing designs that include the option of sitting for at least some of the tasks at hand.
Today’s lavatory designs invite an open knee space and they are, at last, a strong
trend.

9. Have you ever seen more choices in toilets? The trend is definitely to comfort—or right
height seats and, given the choice, plan more than one height when doing a whole house,
to accommodate changing needs and varied user heights. Although this trend is still
designer instigated, clients are responding strongly to the many additional options
becoming available, including heated and self-closing seats, personal hygiene, dual-flush,
and so on.
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FIGURE 2.19 Drive-in shower in Valinda Martin’'s house.

10. No-threshold showers have begun to take hold with not just designers, but with builders
and consumers as well. When containment of water is planned carefully based on the
size, position, direction, and amount of water flowing, the extent of waterproof layer,
the slope of floor, type and location of drains, and the plan for doors, curtains, or open
entries, this is a wonderful choice (Figure 2.19).

11. Through applications of technology new to many of us, we have found a home modifica-
tion system that linked the homeowner to both community and health care. This system
allowed a homeowner or resident to take his/her blood pressure or check blood sugar
levels or otherwise communicate with the health care provider. As we move from our
current population of 35 million over aged 65 to an expected 70 million in 2030, the
benefits of staying at home, where we wish to be, are immeasurable.

(Kitchen & Bath Design News, January 2007, p. 29, “Planning and Design: Ten Design Trends
to Follow for Aging-in-Place”)

HOUSING EDUCATION AND RESEARCH ASSOCIATION (HERA)

A major contribution to universal design has come from housing and design educators in fam-
ily and consumer sciences programs. Prototype facilities and programs have been developed by
housing and design educators, both in Cooperative Extension and in academic programs. Their
emphasis has been in the identification of needs related to housing environments. One example
is a 1992 bulletin published by the North Carolina Cooperative Extension Service and written by
Wilma Hammett, Extension Interior Design Specialist. The bulletin titled Life-cycle Housing:
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Furnishing a User-friendly Home, included a list of nearly 40 design guidelines and suggestions
such as “If carpet is used, select a low-level loop pile. Pile height should be no greater than 1/4 inch.
Use thin padding underneath or no padding and glue the carpet down directly to the subfloor.”
Such design guidelines provided specific information for home builders and others involved in
the design and renovation of housing.

Members of the Housing Education and Research Association (HERA) (formerly the American
Association of Housing Educators) have been instrumental in establishing prototype universal
design facilities. An early success story involved the kitchen design project by students at San
Diego State University that evolved into the creation of a prototype rehabilitation facility at the
San Diego Center for the Blind (Null 1985).

As the universal design movement has progressed, there has been an increased recognition of
the importance of universal design in the creation of supportive kitchen and bath environments,
especially in residential settings. Kitchen and bath design were emphasized in the first edition
of the universal design book, Universal Design, Creative Solutions for ADA Compliance, and the
choice of case studies and appendix material for this edition continue this emphasis.

At Virginia Tech, Julia Beamish and her colleagues have established a teaching/research kitchen
center (described in detail in Chapter 3, “The Design Process”). It includes the “real-life” kitchen
designed by Mary Jo Peterson (Dobkin and Peterson 1999). The Kitchen Center is used for teaching
kitchen design courses (Virginia Tech has an endorsed college program from the National Kitchen
and Bath Association, NKBA) and also for conducting research (the design team has received
research funding from NKBA and a recent project involves revising the NKBA Kitchen and Bath
Design Guidelines). In an article titled “Universal Design in Residential Spaces,” DeMerchant and
Beamish (1995) identified many specific features and recommendations. They listed over 30 fea-
tures related specifically to kitchen design and described how these features should be incorpo-
rated into successful universally designed kitchens. Because a universally designed kitchen has
invisible solutions that enable family members to be self-sufficient within this living environment,
DeMerchant and Beamish highlighted universal design features and detailed how they work.

Leona Hawks, extension housing specialist at Utah State University, was instrumental in the
design and construction of the Utah House, a prototype facility that incorporates universal design
and green design concepts. B. J. White, housing professor at Kansas State University, developed
a complete universal design research and teaching facility in a former household equipment
laboratory at Kansas State University. Mary Yearns, extension housing specialist at lowa State
University, developed universal design prototype facilities that have been shown at the state fair
and other locations. These exhibits have recently been installed in a classroom at Iowa State
University so they can be used for resident design instruction as well as for community outreach.
Marilyn Bode, extension housing specialist at The University of Georgia, created a design check-
list for residential design when she was at Kansas State University. This checklist has provided
valuable guidelines for designers of senior housing.

Susan Zavotka at The Ohio State University has established a program for training Cooperative
Extension professionals, students, and sales associates from Lowe’s Home Improvement stores in
universal design concepts. There exist many other examples of HERA's efforts in promoting uni-
versal design (HERA 2003).

OTHER ORGANIZATIONS

The Center for Universal Design in Raleigh, NC, was started by Ron Mace and continues to be a
leader in the dissemination of information on universal design. One of the main contributions of
the Center and USC is the operation of the listserv:

HOMEMODIFICATIONS-LIST@LISTSERVE.BUFFALO.EDU

The listserv has provided information on universal design and home modifications to a national
and international group of designers, occupational therapists, and gerontologists. It has also pro-
vided a forum for discussion and a means of communicating with members (AOTA 1999-2013;
ASA 2013; IDEC 2013).
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John Salmen, of Universal Designers and Consultants, Inc., developed and publishes The
Universal Design Newsletter. Ed Steinfelt founded the IDEA (Center for Inclusive Design &
Environmental Access) at the State University of New York at Buffalo.

Other professional organizations provide computer access to divisions within their main
structure; for example, after 9/11, Danny Mittleman, a member of the Work Environments divi-
sion of the Environmental Design Research Association (EDRA), presented information about
a Computer Command Center his design group had created for the navy. Several weeks after
9/11 (when there was a great deal of concern about flying), Mittleman sent a message to the
Work Environments Listserv, in which he shared what he and his design colleagues had learned
regarding the design of videoconferencing spaces. One of the design directives suggested a light
gray wall color as the best background for a multicultural, multicolored group. He also men-
tioned that a backlit glass board with fluorescent markers (like restaurants use to show their
daily menus) was more effective than the usual whiteboards for videoconferencing. This trend to
the free sharing of design ideas and information has been a major contribution of the Internet to
the acceptance of universal design (EDRA 2012).

Another pioneering group is the National Resource and Policy Center for Housing and
Supportive Services at USC—Andrus Gerontology Center (Jon Pynoos). They have been very
involved in the Home Modifications network and universal design education. A recent renova-
tion of the Center bathrooms will serve as a prototype of universal design applications in a com-
mercial building. You may view images of the renovated bathrooms at www.usc.edu/dept/gero/
hmap/homemods/pages/bathroom/ and in Chapter 7 of this textbook.

ENVIRONMENTAL PROGRAMMING

Environmental programming is a flexible research and design tool that lends itself successfully
to universal design techniques. In the first stage, there is development of a detailed user profile.
Research at this stage requires learning as much as possible about the group or groups for which the
design will be done. The concept of universal design implies that design recommendations should
consider four basic categories of people: adults, children, older adults experiencing age-related
changes, and people of all ages with disabilities. These groups provide a starting place for explora-
tion into recommendations for universal design for residential spaces (DeMerchant and Beamish
1995; Null 2003).

Creating a detailed user profile will help housing and design professionals and students see beyond
the aesthetics or perceived functionality of their designs to empathize with people who will actually
use the spaces. It is essential to develop sensitivity in order to understand what it is like to have less-
abled bodies, use prosthetic devices, and have difficulty interpreting and accessing spaces. Designer/
design educator Janetta McCoy from Arizona State University needed to include all the basic catego-
ries of users in her design of a summer camp for children with disabilities. She had to consider the
needs of each disability group, that is, autistic, AIDS, cerebral palsy, and low vision. The cabins and
communal spaces all needed to be supportive environments for the children, their caregivers, par-
ents, counselors, and other adults involved with the camp operations. She spent a great deal of time
in the first stage of environmental programming. Her research and development of user profiles for
each group helped establish design directives/criteria that could be used by design and construction
professionals. Students and professional designers need to incorporate into their housing and design
philosophies a sensitivity to people, rather than maintain a “codes and checklists” mentality.

The relation of the elderly to their physical environment has been widely explored and docu-
mented. Knowing as much as possible about each user group leads to the most successful user profile.
For example, industrial designer Joseph Koncelik has described many of the physical changes that
take place during the aging process. With all normal age-related losses, the rate of onset is differ-
ent for different individuals. Changes in human strength, flexibility, hearing, vision, and mobility
all come as part of human aging. In discussing changes in vision, his listing includes yellowing of
the lens and a reduction in the ability to discriminate closely related colors (Koncelik 1996). When
developing design criteria for living environments to be used by older persons, these changes in vision
would determine color schemes that feature contrasting bright colors instead of muted tones and
monochromatic color harmonies. Because the rapidly increasing aging population presents major
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problems in terms of residential environments, it is important to translate research knowledge into
design criteria for homes.

One of the trends is the publicity for universally designed environments in the popular press.
For example, in summer 2003, there was an entire page in USA Today that showed an accessible
playground.

Another trend has been for the adoption of universal design standards as part of a community-
wide effort. A brochure that contained cartoon representations of universal design applications
throughout the community in the Shizuoka Prefecture (Japan) included the statement “Shizuoka
Prefecture promotes Universal Design to help create a ‘Comfortable Shizuoka’ where all residents and
visitors can be comfortable. We are adopting the concept of Universal Design in various areas so that
all People, regardless of age, gender, or being disabled or not, can act freely and live active lives.” In
the United States, a group of builders adopted a voluntary certification to create “Easy Living Homes”
with the goal of a more livable and more visitable home for everyone. Following the Visitability stan-
dards originated by Eleanor Smith, these homes featured at least one No-step entrance, Easy pas-
sage—a 32" width for every interior passage door and Easy use—no less than one bedroom, a kitchen,
some entertainment area, and at least one full bathroom with designated maneuvering space—all
on the main floor. The coalition for advancement of the Easy Living Home was located in Decatur,
Georgia. Despite some administrative problems that led to the discontinuation of the Easy Living
Home organization, the residences that were built continue to serve the needs of their owners.

Universal design is truly the promise for the future. Its relevance was recently highlighted in
a report in a popular news weekly that listed “universal design architect” as one of the top 20 hot
job tracks for the 21st century. Actually, that listing just touches the surface. Universal design will
create career opportunities not only for architects but also for housing educators and researchers,
builders, urban planners, product developers, interior designers, facility managers, and gerontolo-
gists (AIA 2013).
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Universal Design

INTRODUCTION

When people engage in any creative activity, they are, in effect, designing. And this range of cre-
ative human activity is enormous. Making a decision is creating—it is choosing from a vast array of
possibilities to meet the present needs. Decisions surrounding the outfitting of a home office with a
workstation, chair, and storage equipment require a creative act. One has to consider the space the
items will occupy, the present color scheme, the general layout of existing furnishings, the lighting,
and the types of uses the office will serve (reading, writing, drafting, computer use). Preferences
of style and materials (and perhaps the desires of others who might use it) must be considered and
then balanced with budgetary constraints. Finally, the furnishings can be purchased.

Once everything is in place, one has to evaluate how successful the design was: Does the color
scheme work? Do the desk and cabinets fit within the room size and furnishings? Is it comfortable
for long-term work? This evaluation may even lead one to return the desk or chair and begin the
process over again.

All these processes will be going on either covertly or overtly. Design is often done as part of
a team, enlisting the aid of potential users or a professional designer or at least asking the sales
representatives advice. A checklist can be used to evaluate the success of the design. Or one may
have the good fortune of doing everything right the first time without any serious, conscious
planning at all. However, as the design process becomes more complex, as projects demand more
expertise from the designer, accountability increases. The designer must be able to draw on a
wealth of knowledge from a variety of sources.

When designers and other professionals decide to be involved in working toward a universal
design, they must welcome (and even ask for) new supportive technologies such as wheelchairs
that climb stairs and other barriers (thus truly empowering their users), computers that make it
possible for people with virtually any disability to interact more fully with their world, and air
quality control devices that make the unseen world healthier. Designers also welcome innova-
tions in established policies including companies that empower their workers by giving them the
choice of working out of home offices, or that focus on responsibility and accomplishment (not
just on adherence to established routine), and that take seriously human rights laws, such as the
Americans with Disabilities Act (ADA), that provide protections against discrimination.

Each of these design innovations may make the world work better. To the extent that they
accomplish that goal, they will gain recognition for their success, and their principles will be
adopted throughout the culture. The creativity they display will then serve as a model, leading to
further innovations. Nearly 10 years ago, an automobile designer from Volvo (Otto Sterner) worked
with wheelchair user Dennis Sharp to develop a prototype car design (see interview results under
“Interviews” later in this chapter). These are all examples of universal design (Price et al. 2004).

EMPATHY AND UNIVERSAL DESIGN

Consider again the “people first” approach introduced in Chapter 2. A firm grasp of this concept
will be driven by one’s capacity to empathize with people in a variety of circumstances. More than
anything else, universal design is defined by empathy. Empathy is the foundation from which all good
design is built. It is the quality that makes each individual’s self-worth something that can be nur-
tured. The ability to empathize and act on the awareness it awakens is the critical factor in creating a
universal design. But empathy is not a quality that suffuses American life. The work world is not gen-
erally considered an empathetic environment; workers are often considered to be present to fulfill the
employer’s needs, with little regard given to their own needs. The same is true of many social agencies.

One of the subtlest requirements of the ADA is its demand that people reevaluate how they
interact with each other, in addition to a shift in how people are managed at work, how services
and entertainment are provided, and how people treat one another. If the ADA is merely seen
as a requirement to make environments accessible, the main point of the legislation is missed
since compliance can often be met in the physical environment by following the ADAAG (ADA
Accessibility Guidelines) to the letter and making any minor changes that may be requested by a
qualified person with a disability.
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But what is central to the ADA and universal design movement is a belief that the built and
imagined world does not work for many. Universal design can be further defined as “informed,
empathic, creative activity focused on altering the known environment.” The known environ-
ment is not only physical space and objects but also human beings interacting. As such, universal
design encompasses every discipline. It’s a unifying circle within which designers, architects,
lawyers, sociologists, psychologists, educators, and managers interact. The universal design pro-
cess begins with empathy, while the techniques needed to accomplish whatever goal one has in
mind will follow (as the Mendelsohn House case study in this chapter will show).

Everyone is doing some kind of design most of the time. But often, that design means simply
going through the motions, repeating what is already there because it’s what is known. The uni-
versal design process is not just the methodological design of building a house or tinkering with
a few specifications to make a slightly different version of an existing environment: Universal
design asks for the design of an entirely new creature. Designers are being asked to embrace the
chaos of discovery, to put imagination before skill—and in the process re-create the world.

UNIVERSAL DESIGN TECHNIQUES

In addition to asking whether a design meets the criteria described in Chapter 2 (supportive,
adaptable, accessible, and safe), the designer can also utilize several techniques throughout the
process to help create a universal design: participatory design, modeling and role-playing, and
post-occupancy evaluations.

PARTICIPATORY DESIGN

The universal design process is essentially participatory design. The basic steps are outlined
briefly here and will appear again in many of the case studies throughout the book. These stud-
ies reveal a variety of approaches to participatory design—all of which are useful, none of which
should be taken as the only approach.

No matter what type of project one is involved in, once the tasks to be completed have been
identified, there are certain key techniques to help define goals and realize solutions. Henry Sanoff
illustrates his expertise in participatory design in the case study on school design in Chapter 7,
“Redesigning a Child Development Center,” and his research on school design.

In the design community, this stage is often termed programming and includes the following
activities:

Establishing goals: working with all involved parties to determine the general param-
eters of the project

Conducting research: learning about the people and spaces involved, and also educating
everyone in relevant areas of study

Uncovering concepts: identifying the pieces of the conceptual framework that are guid-
ing the project

Determining needs: stating the constraints on the project (financial, spatial, time, and so
on) to help define the proper approach

Stating problems: drawing on all of the above to divide the project into logical compo-
nents that can be solved through design directives

These activities are further delineated in the “Environmental Programming” project described
in the Teachers’ Manual Chapter Environmental Programming reveals how techniques that
develop design criteria (such as those put forth in the strategy sections of Chapter 2) can greatly
simplify the design process. Environmental Programming has been an integral part of the
work done by designers in the Advanced Wood Products Laboratory (AWPL) at Georgia Tech
University. Examples of such products are the Autumn Chair (Figure 3.1) and a complete kitchen
and reception desk (Figures 3.2 and 3.3), using universal design strategies. Perhaps the most
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important, and often most neglected, step in programming is research, which includes several
methods proven to work well for gathering information.

Background reading
Interviews

Surveys and questionnaires
Observation

Focus groups

AWPL'S AUTUMN CHAIR FEATURES PRINCIPLES OF UNIVERSAL DESIGN

The Autumn Chair Project was developed through research performed at Georgia Tech’s Center
for Assistive Technology and Environmental Access (CATEA) through the initiative of CATEA
Director Joseph Koncelik. “The motivation for this project came from a need to demonstrate the
capability of advanced wood processing machinery and also to create a product that exemplified
the mission of the center,” says Koncelik. “The Autumn Chair is a clear demonstration of product
development drawn from the relationship between aging and disability. Not only is the chair
drawn from the functionality related to meeting requirements of moderate disability, the chair
has a marvelous and unique aesthetic that would not have been achieved without careful atten-
tion to human need.”

Originally designed in 1997 for the ambulatory elderly, the chair incorporates many features
to accommodate this population and is also a success in universal design. “Universal Design
is defined as the design of products and environments to be usable by all people, to the great-
est extent possible, without the need for adaptation or specialized design,” says Alan Harp,
industrial designer for AWPL. “By designing for comfort and ease of ingress and egress for the
elderly, the chair has been found to be extremely comfortable to the average population.”

The specific features of the chair (shown in Figure 3.1) that speak to the ideals of universal
design and the benefit it provides are as follows:

m Extended armrests with elbow relief: The extended armrest provides a solid grasp
of the chair as one approaches or leaves the chair, an important feature to prevent
falls and to assist in egress. The elbow relief prevents pinching of the ulnar nerve
while seated.

B Lower seat height: seat height is 16” from floor, 1 inch lower than typical. This provides a
height that can accommodate a much greater percentage of the population.

B Sculpted seat pan: The formed seat disperses the pressure points to create a very com-
fortable sitting area.

FIGURE 3.1 Autumn Chair.
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m Wide footprint: The 23" wide x 24" deep footprint makes the chair extremely difficult
to tip.

® Integral lumbar support and curved back: The design of the back with its deep curve
and radiused part design cradles the back and provides great support for the lower back.

To highlight these principles of universal design, the Autumn Chair was chosen to be featured
at the 1998 Unlimited By Design Exhibition at the Smithsonian’s National Museum of Design in
New York.

An aspect of the chair that garners attention at first glance is the leaf inlay in the seat of the chair.
The image is of a maple, oak, and cherry leaf fashioned in their respective species of wood. “As with
many successful designs, the leaf inlay was created as a method to disguise a flaw,” says Harp.

During construction of one of the original hand-built prototypes, a large knot appeared as the
seat was being sculpted. Lacking the resources to make another seat blank, the design team cre-
ated the inlay to cover the knot so as to preserve the work already completed. The inlay has now
become one of the most eye-catching elements of the Autumn Chair.

Harp completed the initial CNC (computer numerically controlled) prototype in August 2001
as the subject of his Master of Science degree through Georgia Tech’s Industrial Design program.
A short test run utilizing six different species of wood also was completed to investigate the
relationship of wood properties as it relates to CNC machining. The species used were red oak,
black cherry, yellow poplar, southern yellow pine, soft maple, and plantation-grown mahogany.
It was found that cherry and oak performed the best overall, with mahogany and maple follow-
ing closely in terms of machinability without tear-out and splintering. The poplar and pine both
proved to be problematic.

During the early stages of the small test run, the idea of the rocking chair was brought up by
popular demand of people touring AWPL. According to Harp, “The creation of the rocking chair
is a good example of the advantage of designing in CAD (Computer Aided Design) and producing
parts on CNC machinery,” says Harp. Harp was able to design and fully prototype the rocking
chair in less than one day because of the ability to quickly adapt drawings already on file.

“The direct translation from a 3D Solid Model to an actual part creates highly accurate parts
unmatched by conventional methods,” says Harp. “The CNC technology can also manufacture
parts with extremely high accuracy and repeatability. Creating the chair parts on the CNC Router
was about 12 times faster than traditional methods.”

The mission of Georgia Tech’s Advanced Wood Products laboratory is to move US production
of finished products using wood and wood composite materials into an internationally competi-
tive position. The three components of the mission are research and development, education and
training, and demonstration. Other examples of universal design demonstration projects are a
complete kitchen in Figure 3.2 and office furniture (reception desk in Figure 3.3). For more infor-
mation on these products, visit the AWPL web site at www.arch.gatech.edu/AWPL/alan.html.

FIGURE 3.2 Kitchen.
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FIGURE 3.3 Reception desk.

BACKGROUND READING

There will always be information to be gathered that applies specifically to each project. However,
some broad areas of study should be considered that affect the design of all environments includ-
ing, but certainly not limited to, the trade journals for design, aging, and disabilities. Research
available on the elderly is especially useful when one is interested in the design needs of people
with disabilities. As noted in Chapter 2, the population is aging rapidly, and as people age, they
encounter many of the disabilities that must be accommodated under new laws. A great deal of
data exists on the specific needs of this population group as their bodies change, all of which
is pertinent to the creation of a universal environment. The following are computer resources
that provide research summaries from a variety of design publications: Design Research
Connections—EDRA (Environmental Design Research Association) (subscription) and Eye on
Design—ASID (American Society of Interior Designers) (subscription available at no cost to
members of ASID). These summaries can provide valuable information to designers because they
represent the most important, credible research available. They are tools that will provide design-
ers with the research information needed to help them establish reliable design directives for
their projects.

INTERVIEWS

The more people one can interview about the project—their specific needs and especially current
dissatisfactions—the better. Interviews should include as many of the people involved in a project
as possible: current and prospective users, architects and designers, psychologists and sociolo-
gists (if pertinent), financiers, and so on. Karen Hirsch, a designer, discussed the importance of
personal history interviews in the Strategy section later in this chapter. Her article offers very
useful advice on ways to get needed information from prospective users.

A designer might interview a person with a disability as in Otto Sterner’s questioning of wheel-
chair user Dennis Sharp for the Volvo Prototype Car (Figure 3.4).
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FIGURE 3.4 Volvo prototype car.

RE: Universal Design concept car

Dennis Sharp was invited by Volvo to participate in a project for the 2002 Auto Show at the
San Diego Convention Center. Mr. Sharp was asked to describe his “dream car.” Volvo design-
ers then created a concept drawing based on his “wish list” that was displayed at the show.

Mr. Sharp is a professional graphic designer who formerly worked as an art director in the
space program. He is a wheelchair user who now devotes much of his energy to advocating
for persons with disabilities and consulting on issues of access for the disabled.

The car as described includes many features that make it a good example of universal
design:

Low body to ground height provides easy access
Auto body has height leveling system

All doors are self-closing and remotely controlled
Wheelchair access ramp and storage

Driver's seat swivels out

Large interior storage

Driver hand controls; dual mode for other operators
Leather ergonomic seating

Full perimeter roll protection

All-around air bags

Voice command navigation and audio system
X-design seat belts

In today’s market, wheelchair users have few choices for personal transport. Vans that
are converted for wheelchair access are extremely expensive to purchase and maintain. This
type of car could provide a more comfortable and economical alternative choice from the
traditional van for many consumers.

N

( The following is the summary of an interview. A

J
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SURVEYS AND QUESTIONNAIRES

It is important to create a general profile of the audience. Surveys and questionnaires are one
way of doing this. Designers need to do research on creating questions that do not point an
audience to a specific response as well as modifying existing questionnaires that have proven
effective in other areas. Questions should try to establish how people are currently using the
environment and the ways they would like to see things improve. Good examples of the use
of surveys and questionnaires appear in the case studies of universal design research done by
Sandra Hartje (2004) and Nancy Wolford (“Developing an Incentive Program for Universal
Design in New Single-Family Housing” and “Surveying Professionals regarding Universal
Design”) included here. In addition, Owen Cooks’ description of Purdue University’s ADA
Compliance Plan in Chapter 4 and the post-occupancy research (post-occupancy evaluation
[POE]) that was an essential part of the planning for the Mendelsohn project are described in
this chapter (Figure 3.5).

OBSERVATION

Oftentimes one can gain a better understanding of a project and its audience by observing people
in action, either within an existing environment for a renovation or within a similar environment
if it’s something new. For example, time-lapse photography could be used to build an observa-
tion profile of patterns of use for an airport waiting room, or for the use of a social space at a
retirement community. Such observations can serve as useful supplements to the feedback given
through the survey/questionnaire.

OPINIONS, AWARENESS AND USE OF UNIVERSAL DESIGN FEATURES
IN SINGLE-FAMILY HOUSING

Universal design -- attractive spaces, features and products that are functional
for most people throughout their lifespan, regardless of ability or disability.

QI. This question is intended to measure your awareness, use and cost of features that
people often want in their homes. Please circle one response from 1 (very aware) to 4 (unaware)
for the “awareness” section. Please circle one response from 1 (very often) to 4 (never) for the
“use” section. Please circle one response from 1 (yes, there is added cost), 2 (no added cost) in the
“cost” section.

UNIVERSAL DESIGN AWARENESS USE OF ADDED COST
FEATURE OF FEATURE FEATURE OF FEATURE

VERY UN VERY
AWARE AWARE] OFTEN NEVER YES NO

A. Single story, no steps between
areas 1 2 3 4 1 2 3 4 1 2
B.5'x5" clear turn space in major
activity areas
1 living area 1 2 3 4 1 2 3 4 1 2
2 one bedroom 1 2 3 4 1 2 3 4 1 2
3 kitchen 1 2 3 4 1 2 3 4 1 2
4 one bathroom 12 3 4 12 3 4 1 2
C. New/existing multi-story: space
for eating, sleeping, laundry, and
bathing on ground level 1 2 3 4 1 2 3 4 1 2
D. 36" wide doorways 1 2 3 4 1 2 3 4 1 2
E. Lever handles on doors 1 2 3 4 1 2 3 4 1 2
E. Thresholds flush or no higher
than 1/2” 1 2 3 4 1 2 3 4 1 2
G. Halls minimum 42" wide 1 2 3 4 1 2 3 4 1 2
H. One entrance at ground level, no|
steps 1 2 3 4 1 2 3 4 1 2

FIGURE 3.5 Wolford Opinion Questionnaire: universal design features.
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Case Study: Ghost Ranch Evaluation

Industrial designer, Brian Donnelly, conducted a participatory design evaluation of the
Ghost Ranch Resort in Arizona. He chose a focus group of disabled users to evaluate sev-
eral parts of the resort setting. Photos of the participants in the research group are included
here (Figures 3.6 and 3.7).

Figures 3.8 and 3.9 illustrate the proposed design changes that are based on the research
process.

FIGURE 3.7 Participants on Ghost Ranch path.
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FIGURE 3.8 Proposed design changes for vending machine.

FIGURE 3.9 Proposed changes to outside path.

FOCUS GROUPS

By holding meetings with a cross section of an audience, focused on specific aspects of the
project, designers can generate creative solutions to known problems and further identify
the issues under consideration.

The approach outlined here has been called participatory design, which requires design-
ers to allow the people who will be affected by their decisions to play a significant role
in shaping the project. This approach may also lead to a partnership of sorts with a wide
range of professionals and laypeople. For some projects, one may want to actively involve
psychologists, architects, designers, engineers, facility managers, project managers, people
with specific disabilities, and so on. The more knowledge gathered up front, the less chance
there will be for unnecessary problems to develop after the project has been completed.
The case study on the San Diego Center for the Blind in this chapter is another example of
participatory design. Once enough background data have been collected, one will be able to
develop a number of design concepts to reach the goals set for the project. Design concepts
set down specific strategies for solving individual aspects of a project; for example, if pri-
vacy is an issue, one of the design concepts will be to identify ways to ensure that concern
is met while keeping within the overall design plan.
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MODELING AND ROLE-PLAYING

Once design concepts have been developed, goals have been set, and a plan of action has
been created, the designer may feel ready to begin the actual implementation of the design.
However, there are a few further steps needed to ensure against unexpected failures. The
first of these is modeling.

A designer does this to some extent when putting the design onto paper or creating a
mock-up of the environment as it is projected to be when finished. Consider taking this pro-
cess one step further by doing a full-scale working model of one representative space (e.g.,
a typical patient’s room in a health care facility). By doing so, aspects of the environment
that may not have been planned for can be identified: for example, furniture management
and lighting problems. Graphic designer Jill Mitchell, who had worked in the architectural
office of Charles and Ray Eames, told me that they always created a model of the buildup
they were designing—these were used to check lighting patterns, and so on, but were not
ever shown to clients because the client would be so impressed with the dollhouse-like
model that they liked everything!

A second technique to consider is role-playing. This can be as simple as taking part in
the regular routine of the intended audience. For example, hospital personnel can carry out
typical procedures in the model patient room. New technology is available that puts one
within an environment before it’s been constructed. Computer-aided design programs with
full-motion animation and virtual reality have both proven very useful for this purpose to
designers with computer expertise.

As work is done to implement a design, there is frequently a need to reevaluate goals and
design concepts. Through such activities as modeling and role-playing, one may discover
that preliminary designs are not as effective as they could be. Perhaps the project as a whole
may be redefined, and in the process, this particular environment will be brought closer to
a fully supportive, universal design.

POST-OCCUPANCY EVALUATION

Designers evaluate each project in some manner from the first day they begin to consider what it
will demand. Evaluation is an ongoing process. However, a specific form of evaluation that too often
gets ignored needs to be focused on here: post-occupancy evaluation (POE). A POE uses many of
the same techniques that constitute participatory design. Observation, interviews, questionnaires,
surveys, and focus groups can also be used to get feedback on the design after it has been executed.
From such feedback, shortcomings can be corrected in any of the techniques used; each of the design
directives can be tested against the results, and the designer can thus learn to better define and
resolve issues in the future. Basically, the designer must ask, “Did my design work? How well? What
things could I improve on? What have I learned from the process?” A well-known research designer
speaks and writes eloquently on the importance of evaluation, defining a POE as a study of how well
a newly designed interior environment supports the behavior, performance, and satisfaction of its
users. Design is considered a hypothesis about how a future environment will affect people’s behavior
and feelings. Therefore, a POE is the verification of that hypothesis.

Case Study: San Francisco Redevelopment Housing

About 30 years ago, urban renewal bulldozers cleared a downtown neighborhood in San
Francisco of nearly 4000 low-income housing units to make way for a new convention cen-
ter. Many of the displaced people were seniors who subsequently went to court and won a
landmark settlement requiring the city to provide 1500 units of replacement housing, to be
built by nonprofit developers (see Figure 3.10). The court settlement, made in 1973, arranged
for construction funding by raising the city’s hotel tax by only 0.5%, principally taxing those
who would benefit from the new convention center. Since that time, three replacement hous-
ing developments for seniors have been designed by Herman Stoller Coliver Architects for
nonprofit developer Tenants & Owners Development Corporation of San Francisco: Woolf

1
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FIGURE 3.10 Neighborhood Downtown San Francisco.

House (182 units) in 1972, Ceatrice Polite Apartments (91 units) in 1982, and Mendelsohn
House (189 units) in 1988 (Figure 3.10). As post-occupancy surveys (shown with the Woolf
apartment floor plan, Figure 3.11) and experience have fed into a learning curve, each devel-
opment has become more carefully and more humanely designed than the last.

Robert Herman, in the case study of San Francisco Redevelopment Housing, credited the use
of post-occupancy surveys with the increasing success he found in each of the stages of the project

SOLID BALONY RAIL IS LOWERED 9” FOR
BETTER VIEW FROM SEATED POSITION.

BALONY PROVIDES OUTDOOR
SPACE EVEN IF RESIDENT IS ILL.

SOLID RAILING INCREASES SENSE OF
SECURITY. ALSO REFLECTS STREET

NOISE FROM BEDROOM WINDOW.
LIGHT AND VENTILATION FROM

TWO SIDES OF LIVING ROOM.

VIEW DOWN THE STREET
FROM BAY WINDOW TO
SEE STREET ACTIVITY.

UNIT PLAN ROTATED 45° TO
ADMIT MORE SUNLIGHT INTO
APARTMENT.

OTHER FURNITURE
ARRANGEMENTS FOR
VARIETY ARE POSSIBLE.

'WORK IN KITCHEN WHILE
TALKING TO OTHERS.

CHANGES IN DIRCTION
\ GIVE FEELING OF MORE
SPACE.
O
Q‘L/ CORRIDOR LIGHTING
PACKAGE SHELF
TYPICAL UNIT ‘A’

FIGURE 3.11  Woolf House apartment floor plan.
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described by the case study. By combining pre-occupancy surveys/evaluations and research with
continuing POEs, he was able to move closer to providing a completely supportive environment
for the seniors who were his clientele.

When the Mendelsohn House project (the third phase of the case study described) first began
to unfold, the architects and nonprofit housing organization used surveys and interviews to
determine the needs of prospective end users, thus involving seniors in the design process from
planning to post-occupancy. The planning stage for the entire project took approximately four
months to complete, including the time to take the photographs necessary for explaining the
choices to end users. Small group sessions were held (4 to 10 people) where slides were presented
depicting various design strategies. From these sessions, specific design directives unfolded: spe-
cifics on the techniques for establishing design directives from POEs and other information are
shown in the teacher’s manual that accompanies this book. The floor plan from Woolf House is
included here (Figure 3.11).

POE responses that resulted in design directives for all three buildings in the project
were as follows:

+ Include an active street edge, with some commercial use on the ground floor to
connect with the neighborhood.

+ Include commercial shops that serve the needs of residents.

« Design a building that looks modern (this was not what the architects had
expected to hear since most of the users had previously lived in residential hotels
of Victorian vintage).

« Maintain a positive, dignified image through style and details (e.g., carpeting, fine
art, use of subtle colors).

+ Include a lobby for security and consistency with users’ experience in residential
hotels.

« Include balconies in the apartments.

« Ensure safety at the entryway and throughout the building.

Through the use of post-occupancy surveys and interviews, observation, and ongoing
research into the needs of the elderly, Woolf House, the Ceatrice Polite Apartments, and
Mendelsohn House evolved to meet more completely the occupants’ needs. These research
results elicited the need for the following:

« Place for grandchildren to play

+ Automatic opening on main entry doors

«+ Desk clerk to electrically control the main entry doors, not just residents buzzing
people in from their unit intercoms

Mendelsohn House is completely wheelchair accessible, with 19 apartments specifically
outfitted for disabled occupants.
Several principles guided the design decisions:

« Establishing continuity with the residents’ backgrounds through the use of famil-
iar architectural features

« Avoidingisolation from the outside world by including neighborhood businesses at
the ground level and bay windows in residents’ apartments or “eyes on the street”

« Encouraging social interaction among residents through a variety of activity areas

- Enhancing a sense of pride and dignity by including more than the “basic daily
minimum” of services

+ Treating time as an important feature of life measured by natural changes—sun-
light, shadows, rainwater, wind, and color, all encouraging a state of alertness

Affordability was maintained by containing unit sizes to US Department of Housing
and Urban Development limitations, although amenities such as bay windows and recessed
balconies greatly enhance livability for the residents (Davis 1995). The building structure

13
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is painted, poured-in-place concrete with infill plaster panels. Added expense was reserved
for design features where it counted most: the main entrance canopy, decorative tiles, win-
dow patterns, arched openings, and finishes for ground-level shared areas (Figure 3.12).

One enters the building through a lobby reminiscent of a comfortable residential hotel
(the type of residence most of the clientele had been living in). Residents’ common spaces
overlook a central courtyard. At the front door, seating is arranged for inconspicuous
people watching. Spaces are organized to encourage mingling and a feeling of indepen-
dence through the interior architectural layout and choice of furnishings. Handrails are
an integral design element, as important for appearance as for utility. As used here, they
lend a friendly quality, accentuating the curves of ramps and corridors. A variety of period
furniture harmonized by color and fabric selection resemble a typical family’s collections
gathered over a generation or more. A “history wall” containing photos of the history of
the neighborhood, including the residential hotels bulldozed by the redevelopment agency,
lines the edges of the public lounge space. Small lamps at the reception desk animate the
entry. Structural columns with decorative capitals characterize the ground floor, integrat-
ing the lounge, ramp, entry, and elevator foyer. The courtyard, arcaded on two sides, is
luxuriantly planted. A fountain and pool, hard-surface exercise area and grassy gathering
place for special events, meandering paths for strolling, and a tot lot for visiting grandchil-
dren complete a variety of carefully designed spaces. Two large rooftop vegetable gardens
provide an opportunity for productivity and sense of growth for all residents.

A personal sense of security, actual and perceived, was also an essential design goal.
Balancing the need for reassuring security devices with their presence as reminders of
threatening conditions was a key consideration. The best security originates with the res-
idents themselves, who provided surveillance for the public spaces in the building. The
project received a 1991 National Honor Award for Design Excellence from the American
Institute of Architects, one of 19 projects selected from over 650 considered. Mendelsohn
House also received the first-ever People in Architecture award in 1990 from the California
Council/American Institute of Architects. As Mr. Herman pointed out, “Subsidized hous-
ing has rarely been the recipient of design awards. Just 20 years ago such housing was a
social, political, and aesthetic embarrassment within our cities.” Mendelsohn House was
selected as a winner not only from among other housing developments but also from a
range that included museums, hotels, marketplaces, a symphony hall, and a post office.
Woolf House, the Ceatrice Polite Apartments, and Mendelsohn House have continued to
serve the needs of low-income elderly persons in the “south of market” area and serve as a
successful model for POE and universal design.

Within the residential second to ninth floors, corridors are punctuated by package shelves,
deeply inset front doors, decorative apartment numbers, and kitchen windows that borrow
light from across single-loaded corridors. Each Mendelsohn apartment has a bay window
and most have balconies recessed from the wind, encouraging people who have difficulty
getting out to remain visually connected to the rest of the world, much as the traditional
front porch on single-family homes connected people to their neighborhood (Figure 3.13).

Kitchens in one-bedroom apartments and in many of the studios are located in the
midst of living areas, not isolated, encouraging the person cooking to comfortably talk with

FIGURE 3.12  Artist’s rendering of Mendelsohn House.
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FIGURE 3.13  Detailed floor plan of an apartment in Mendelsohn House.

someone seated nearby. All units and public areas are wheelchair accessible, with 10% of
the apartments outfitted for residents with disabilities. All apartments are adaptable; that
is, they can be made fully accessible with minor additions. Orientation to the sun was a key
factor in the shaping of the building. The seventh- to ninth-story wing casts its shadow over
a main street while shielding the garden courtyard from street noise. Lower and narrower
building wings complete the sunny and amply sized inner courtyard.

Case Study: San Diego Center for the Blind

The San Diego Center for the Blind (SDCB) is a nonprofit, independent rehabilitation facility
founded in 1972 to help people who are blind or otherwise visually disabled reach their high-
est potential for independence and self-reliance. SDCB accomplishes this through ongoing
classes and counseling in such areas as orientation and mobility, activities of daily living, and
communication skills. A large segment of the clientele are elderly, with a lifetime of sighted
habits, who have a great deal at stake in being able to maintain their independence in their
own homes. They need to relearn much that they have taken for granted (Figure 3.14).
SDCB has, since its inception, inhabited a 9000-square-foot building on a busy street
near the San Diego State University (SDSU) main campus. The building originally housed
a health spa/gym and later a bank. Because of funding concerns and a lack of expertise, the
building SDCB inherited in 1972 remained little changed until 1985 when a class of under-
graduate design students from the university (as a class project) took on the task of redesign-
ing the existing kitchen facilities that were being used to train people with varying degrees
of visual disability. The redesign of the kitchen space prompted SDCB administrators and
at least one of the students to ask the professor (this book’s main author) if there was any-
thing that could be done to make the students’ plans a reality for the center. Dr. Null started
making phone calls. Within a few months, over 70 companies had donated over $60,000
worth of equipment and a design team had been formed to oversee a remodeling project—a
team that included kitchen designers, Dr. Null, social service personnel, other designers, a
low-vision lighting specialist, and the public relations home economist for the local utility
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FIGURE 3.14 Floor plan of the kitchen area of the San Diego Center for the Blind.

company who was able to secure volunteer services from labor unions and other commu-
nity groups to carry out the renovation. The board chairman for the SDCB was a retired
contractor who supervised the actual construction (Null 1988; Parrott et al. 2008).

By November of 1985, the one-wall, outdated kitchen (which lacked even basic adapta-
tions for appliances such as large-print controls/instructions) had been transformed into
three working models of state-of-the-art kitchen designs, representing the types of kitchen
layouts often found in people’s homes. The following year, the project was awarded the
American Society of Interior Designers’ (ASID) prestigious Environmental Design award
for the students’ part in the remodeling.

As with remodeling projects everywhere, when one thing changes, everything else
seems to need changing. A snowball effect took place when the center’s staff and design
team asked themselves and each other, “Why not?” They recognized that the overall design
of the building was not supportive of the workers or the clientele, and they set out to rethink
and rebuild the facility with the assistance of an expanded team, including the community
service committee of the San Diego chapter of ASID, headed by interior designer Jan Bast;
environmental psychologist Ann Gero-Stillwell, who provided a pre-design baseline study
(from interviews, surveys, and focus group meetings) and a post-occupancy evaluation
(using the same techniques); ASID professional members; and a continuing number of stu-
dents from several design courses at SDSU taught by Kerry Nelson (who all learned from
the work being done and contributed to the final product). Funding for this new project
was secured through private donations, government grants, and a community block grant
from the city of San Diego, totaling over $500,000. The general goals of the project team
were to:

«+ Improve the feel of the space to create a cheerful and professional image

+ Improve wayfinding through special cues and a logical space plan

+ Make the building easier to use for the elderly and for people with disabilities by
utilizing universal design techniques

Wayfinding concerns covered areas such as space planning to group similar activities; traf-
fic flow to ensure a logical movement from entry to activity and to protect against obstacles;
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use of clear, consistent signage; and contrasting color and texture to serve as cues to changing
function. Universal design concerns included increasing the overall lighting in the facility,
reducing glare, using task lighting and lighting within handrails, and creating contrast in
color and shade in doors, doorframes, door handles, and walls, as well as in carpet and tile
to mark areas and changing levels. Other universal design features (see Figures 3.14 through
3.22) included the following:

+ D-shape or lever handles on doors and cabinets

« Visible and accessible storage using pull-out shelves and lazy Susan corner cabinets

« Storage inserts for pantry and other cabinets

« Adjustable shelves within cabinets

« Sliding doors on cabinets

« Side-by-side refrigerator/freezers with slide-out shelves, water and ice dispensers
in doors, and mini-doors for frequently used items

« Large print directions, Braille overlays, and easily grasped controls on appliances

« Arrangement of appliances in order of their use within kitchens

 Ranges with front controls

+ Magnetic-induction cooktops that are cool to the touch and sound a warning
when a pan is removed or improperly placed

« Pull-out boards below microwave and other side-opening oven doors

+ Rheostats for incandescent lighting

+ Automatic faucets with preset temperature controls

« Faucets with spray attachments in kitchen

+ A variety of heights in tables and counters

+ Nonslip grab bars

+ Adjustable desks and workspaces

The project also called for the creation of a model apartment that would be used as both
a demonstration facility and a training center for adapting one’s home to be more fully sup-
portive of activities of daily living.

The team wanted to utilize design features that would maximize the self-sufficiency
of all parties concerned and that could easily be applied to most other public and private
facilities, not just those serving people with visual impairments. They also understood that
the population they were dealing with was not one that needed to have only their visual
disability accommodated. Many of the clientele were elderly; many used wheelchairs, walk-
ers, and canes; many had arthritis or some other disability. The design team wanted to
create a facility that would be supportive of all people and all their various abilities. While

FIGURE 3.15 Activity room with universally designed Bola Chairs donated by Norm Polsky from
Fixtures Furniture.
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FIGURE 3.16  Corridor featuring color contrast flooring and doorframe and arrows at room entries.

the project was not covered by ADA regulations (since it was begun before enforcement
dates), the design team’s decisions and implementations met and in many cases exceeded
the requirements of the ADAAG (ADA Accessibility Guidelines).

As often happens when remodeling an older building, unexpected setbacks occurred.
Soon after construction had commenced, it was discovered that asbestos insulation had
been used in the original building; its removal proved costly and time consuming, forcing
a reduced scope of the project.

W pEEE : :

FIGURE 3.17 Kitchen features: color contrast between cabinets and countertop, sturdy Bola stools,
varied height counter/cabinets, D-shaped handles on cabinets.
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FIGURE 3.18 Corridor kitchen, D-shaped handles, lowered counter heights, space under counters
for wheelchair access, side controls on the gas range.

The three overall goals—more professional image, better wayfinding, and use of univer-
sal design features—were met. The POE clearly showed how much had been accomplished
and how much remained to be achieved. Thus, it served double duty: not only was it offering
a means of evaluating the project, but it could now be used as a baseline study for the next
phase of the project. Hence, just as the initial kitchen redesign led to a reconsideration of
the facility as a whole, the overall remodeling has led to a further refinement of goals. The
award of another community block grant further improved the facility, including an updat-
ing of the much-used training kitchens, upgrading the HVAC (heating, ventilation, and air
conditioning) systems, and creating a new facade for the building (see Figure 3.22).

The SDCB building was dark, monotonous, cavernous, and confusing (because of hap-
hazard organization). One of the statements made during the pre-design interviews was
that the Center looked “hard up,” that is, not professional or capable. That image has now
been made over. The facility is brighter, with a clear layout and logical plan. Obstacles have
been removed, and universal design details have been incorporated to make the building
safer and easier to negotiate. Because most training facilities for blind and low-vision per-
sons have been geared to rehabilitation of young, totally blind individuals, the SDCB is

FIGURE 3.19 Model apartment, window to the hall, red handles on cabinets.
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FIGURE 3.20 Bathroom signage: protective metal kick plate at bottom of the door, color contrast,
correct ADA location (left of the door).

unique in recognizing that most of its clients are elderly and need training in activities of
daily living rather than job skills.

The SDCB has gained national and international recognition for its design and pro-
gramming. The training kitchens and interior design of the Center have been so success-
ful that a new facility was added in the San Diego north county area 15 years ago. Both
centers serve approximately 1200 clients per year. In 2010, a major fundraising campaign
was launched to expand the comprehensive Assistive Technology Center. Each stage of the
project has built on the success of the previous work. It is still difficult to obtain funding for

FIGURE 3.21 Recessed varied height water fountains and dish for seeing-eye dogs.
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FIGURE 3.22 New facade side view.

the rehabilitation of older persons, but having a beautiful facility with an impressive success
rate has helped generate new sources of funding.
The facility is now gaining recognition throughout the country as a model for other such
programs—both for its designs and for the methods used to carry out those designs.
(Additional pictures of the Blind Center are available in the Teacher’s Manual and the
website: www.RobertaNull.com.)

UNIVERSAL DESIGN TECHNIQUES

ENVIRONMENTAL PROGRAMMING

Identifying user needs is essential to any successful design activity. Environmental programming
is a flexible design tool that encourages designers, students, and facility managers (i.e., anyone
with an interest in universal design) to emphasize the development of design criteria and the
analysis of client needs before approaching a graphic design solution. Environmental program-
ming also provides a design approach that can be used successfully by anyone who does not have
high-level graphic design skills, since it instead requires a focus on the social and psychological
aspects of an environment. In the case study describing airport design (Chapter 7), the complex-
ity of the projects actually made use of environmental programming in addition to many types of
graphic design skills. This process can be used early in the research programming phase.

Environmental programming encourages the designer to emphasize the development of
design criteria and analysis of client needs before they approach a design solution. It thus provides
a designer with the means to communicate with clients about their needs and desires. Or it could
be used by the client to analyze their needs and communicate them to the design professional.

Following a development of profiles for users and the environmental setting, design criteria
are formulated that can:

® Be supportive for a chosen user group in a specific physical setting
B Facilitate or support a particular social process
B Meet the needs of a person with a disability

The following example is a complex analysis of a suburban shopping center in relation to how
it met the needs of an elderly population. The figures were completed by housing-interior design
graduate student Ann Warble-Nienow from an independent study project. In this case, environ-
mental programming was basically used as a post-occupancy evaluation with recommendations
for adapting the environment rather than as an initial problem-defining programming effort.
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A Coastal Resort Shopping Center Example  The purpose of this environmental assessment
project was to analyze a suburban shopping center in relation to how well it met the needs of the
permanent residents in a southern resort area. By using behavioral science research techniques to
analyze the problem and develop design criteria for architectural adaption, an evaluation model
was developed. This model can be used by businesses or community action groups to study shop-
ping facilities in a variety of settings. The techniques may also be expanded to include universal
design and ADA compliance evaluations.

The Setting and Clientele—Pineland Mall  Because of the mild climate on the South Carolina
Coast, Pineland Mall was designed with a covered walkway connecting the stores and a small
lagoon in a park-like setting in the center of the mall. The mall’s clientele consisted mainly of
permanent residents of this resort area. Many were retired or semi-retired individuals in the
upper-middle to upper income level.

Human Traffic Problems — Observation revealed that the front edges of the mall were the most
heavily traveled. Close parking spaces were vied for by people just running in for groceries. The space
between the grocery and drugstore was one of the busiest in the mall, while the other heavily used
stop was the dry cleaners on the front corner of the mall. This site had a buildup of illegally parked
cars, resulting in street congestion while people popped in to pick up their cleaning. The fringes of
the front edge and the “near” lagoon area in the center of the mall got semi-heavy use.

Environmental Programming Requirements for the Elderly In order to plan adaptations of a
shopping facility to make it a supportive environment for the elderly, recognition had to be made
of the diversity and needs of this age group. The environment needed to be free of architectural
barriers, which were barriers that discouraged elderly persons from orienting themselves to the
environment. Other types of barriers prevented the elderly from passing easily from one area to
another and prevented them from manipulating the equipment in the environment. The archi-
tectural barriers were identified (see Figure 3.24), and design criteria were established for recom-
mended changes in the shopping environment. Design criteria were based on what was learned
about the elderly through observation and other forms of behavioral research reported in the
environmental design literature.

Environmental Revisions — Even though the recommended adaptations of the mall were planned
to create a supportive shopping environment for the elderly, these adaptations were practical for
everyone shopping there. Easy access to stores, adequate restroom facilities, places to sit and rest

% |
<
1
% N
PARKING 2 PARKING N
% ® ’ - :
= -
CPSMETICS
~ 7/ |
\:ﬁwl RN / s /,KESE!’ETAAF&C;DN Pt | DRY CLEANERS
AW T T T e — Ap———
oAcH | =="| VACANT
e L — e g
1 el
) BEALTY orucsTore | ARTeaweRy | IR .
FURN. HARDWARE | ppe— ] ANTIQUES
FLOWER VACANT[ |
STORE | STORE LOWES e vacaxr | 158
|
VACANT I
GROCERY VAC. | VAC. | VAC. 1| FURNITURE
BOOK STORE |
wovens || &8 L [ -~ e
APPAREL
CHILDREN'S VACANT
DELIVERY AREA & APPAREL 5
SEMI-BACK ENTRANCE P
E— SHOE ?
STORE [~ wEws | >
APPAREL i
4, N
= > GIFT SHOP .
5 OFFICE
1o 54 SUPPLIES . gg%
UNDEVELOPED WOODLAND
“) HUMAN TRAFFIC PATTERNS
HEAVY USE AREA
E===3 SEMI-HEAVY USE AREA
PINELAND MALL C===3 LIGHT USE AREA
HILTON HEAD ISLAND, SOUTH CAROLINA —1 INFREQUENTLY USED AREA

FIGURE 3.23 Human traffic movement, Pineland Mall.



Chapter 3 - The Universal Design Process

>
<
S
PARKING 2 PARKING
% -
R % m? 3 aEAro0D METICS
- SANDIM DRY CLEANERS
RESTAURANT) SANDWEH |
CART |
'% A3 @ o Laox % e VACANT
DRUGSTORE
y [, e | ART GALLERY
FURN. | HARDWARE ANTIQUES
FLOWER- VACANT
STORE | STORE LOWes AT % VACANT
VACANT PATIO
GROCERY vAC. |vac. |vac. FURATO e
BOOK STORE
DELI
WOMENS Pr——
APPAREL £
CHILDRENS 5 %
f 3 | VACANT
DELIVERY AREA & Lladi=Y
SEMIBACK ENTRANCE 7
E— SHOE 5
STORE MENS S ENES = 3
APPAREL - g ﬁ
7% o
GIFT SHOP
¥ " SHOP.
OFFICE .
3 frd SUPPLIES X
UNDEVELOPED WOODLAND comgunry  \ FFICE ﬁ
n ———— KOOM
4 ARCHITECTURAL BARRIERS
PINELAND MALL

smm— EXISTING BARRIERS (CURBS)
HMNE EXISTING ENVIRONMENTAL AIDS
HILTON HEAD ISLAND, SOUTH CAROLINA ene= EXISTING NON-PHYSICAL BARRIERS

FIGURE 3.24 Arthitectural barriers, Pineland Mall.

with pleasant views, adequate mapping, and identification of store locations are good design for
everyone. In fact, many merchants have discovered the hard way that elderly customers don’t see
themselves as elderly and will shun merchandise and facilities planned for older people. Meeting

the varied needs of customers is simply good business. Specific revisions and adaptation for
Pineland Mall included the following (Figure 3.25):

Numerous benches provided for resting, socializing, and waiting

Public restrooms located to service the whole of the mall were designed to accommodate
persons with disabilities

Mechanical boosters on all entrance and exit doors for ease of use by all
Ramp-type curbing at various points along the front edge of the mall
Parking for use by those with disabilities designated according to code

Directories redesigned to produce signs legible to those with failing eyesight
Two additional directories added to the site to aid in wayfinding
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FIGURE 3.25 Environmental revisions, Pineland Mall.
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UNIVERSAL DESIGN STRATEGY
UNIVERSAL DESIGN TECHNIQUES

THE ORAL HISTORY INTERVIEW

Oral history interviews represent a powerful way for people often ignored by society to add their
voices and their perspectives to the writing of history that interprets the past, to the understand-
ing of the values that govern the present, and to planning for the decisions that will influence the
future. The use of personal oral history research with people with disabilities can serve many
purposes, some of which are relevant to designers.

If designers are interested in creating an environment that can accommodate everybody, the
needs of people with disabilities must be included from the beginning. The best way of assuring
that these needs are met is to involve people with disabilities directly in the process of planning
and designing the environment. Oral history interviews constitute an effective way of letting
people with different kinds of disabilities contribute to the task of eliminating architectural bar-
riers. Various members of the disabled community have different accessibility needs, and some-
times the removal of a barrier for one group has been done in ways that create problems for
another. It is therefore important for designers to include people with all kinds of abilities and
disabilities in the design process. While people using wheelchairs need an environment that is
free of architectural barriers, people who are blind need a multitude of concrete environmental
clues to aid them in their task of orientation and navigation without the use of sight. Thus, curbs
represent effective barriers to people in wheelchairs, while they are helpful guides for people who
are blind. Oral history interviews with both groups of people could reveal other areas of conflict-
ing needs as well as some creative solutions, such as using textured surfaces on curb cuts (and/or
corner placement of curb cuts) that could work for both groups.

In addition to making their needs known to designers, people with disabilities can contribute
to the process by becoming designers themselves and participating directly in the task of creat-
ing an environment that is responsive to their needs. If design, broadly conceived, consists of
the plans and strategies people develop in order to solve their problems and achieve their goals,
then people with disabilities get more than their fair share of practice in designing, because they
have more than their fair share of obstacles to overcome. A person with a disability needs to
plan ahead and anticipate obstacles in most situations where people without disabilities can take
for granted that they have easy and quick access to information, resources, and execution of
their plans. Viewed from this perspective, people with disabilities represent a tremendous and
untapped resource for designers, especially designers who are beginning to think in terms of uni-
versal design—the creation of an environment that will be readily adaptable to everyone’s needs,
including people with disabilities.

Conversations with people with disabilities reveal their capacity for practical problem-solving.
While most of them may have a tendency to share this kind of information with each other more
readily than with people who are not disabled, they are often as proud of their own resourceful-
ness as they are frustrated by the barriers. The following story demonstrates some of these points.

One cold and icy winter day when using my crutches, I was slowly and carefully making my way
over the ice from my car to the building where I work. I had to pass close by a pick-up truck parked
in a “handicapped” parking space. As I came close to the truck, the person in the driver’s seat rolled
down the window and started telling me about how he deals with ice using his crutches. He had
installed “ice picks” into his crutches by drilling holes in the rubber safety tips and inserting barrel-
type door latches into them in such a way that he could easily pull the latches in when he was about
to walk on a floor, and let them out when he had to go out. This story reveals one of the ways of
beginning to take advantage of the life experiences of people unfamiliar with the jargon or tech-
nicalities of a specialized discipline such as architecture. One simply needs to ask these individu-
als with disabilities to talk about how they have solved some of the problems associated with the
activities of daily living. Interviews are increasingly being used in many different fields to collect
information about life experiences that are crucial to the understanding of different perspectives,
especially the perspective of people normally left out of the development process. Oral history
interviews are especially well suited to the process of collecting information about life experiences
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from ordinary people because they are designed to place any information collected in a cultural
and historical perspective. This means that the experiences described in individual interviews are
being interpreted against a thoroughly researched background of a place at a specific time in his-
tory. Therefore, the professionals are not as likely to overgeneralize their findings and develop ideas
that are cultural or solutions that are not sufficiently related to perceived needs. Personal oral his-
tory interviews can help designers understand both the cultural meaning of disability experiences
and what suggestions people with disabilities have for solving some of their accessibility problems.

Collecting oral history interviews among people with disabilities represents a special chal-
lenge for social historians. Several studies suggest that people with disabilities respond differently
to different interviewers. They are more likely to share certain kinds of information with inter-
viewers who are themselves disabled. If the interviewer is not disabled, the information obtained
must be interpreted in a different way than if the interviewer is also a person with a disability. An
interviewer who is disabled may be able to elicit more statements about the barriers a disabled
person experiences, the anger and frustration at the inaccessible environment, and the solutions
that have been developed and put to use by the interviewee.

On the other hand, an interviewer who does not have a disability might be likely to hear more
stories portraying coping and acceptance strategies that fulfill the person’s need to appear well
adjusted. The most widely held idea about how people with disabilities should act in order to get
along in society is that they should be cheerful and positive and should make the best effort pos-
sible to adjust themselves to society and not ask for anything “extra.”

Oral history interviews of and by people with disabilities would greatly enhance and strengthen
the work of designers and other people involved in shaping the built environment of the future.
The needs of various groups of citizens with disabilities could be worked out so they could com-
plement instead of conflict with each other. People with disabilities would be able to describe
existing barriers and rank them in order of the most frequently encountered to the least fre-
quently encountered obstacles.

Through oral history interviews, design ideas from people with disabilities could be recog-
nized and utilized, with credit given for their contributions in the general effort to create an
accessible environment. In addition to producing suggestions as part of a design team, people
with disabilities should be encouraged to become designers themselves and to work with both
the professional knowledge of the field and their life experiences as citizens who happen to have
disabilities. Doing so will create the most cost-effective and efficient solutions to some of the
practical problems involved in the creation of an environment that is accessible to all.

UNIVERSAL DESIGN EXEMPLARS: TEACHING FACILITIES

Because universal design is invisible, it is important to show good examples of universal design,
and then tell why they are good examples. The spaces and products in the following case studies
show a variety of teaching facilities that have been designed to present UD examples.

Case Study: UD Teaching Facility—Kansas State University

Using space formerly occupied by a household equipment teaching laboratory, Professor
of Housing, Dr. Betty Jo White (2004) developed a universal design teaching facility. The
demonstration and research laboratory presented state-of-the-art universal design features
and products currently on the market.

The purpose of the kitchen, bath, and office components was to:

1. Allow people to experience human-factored design that was accessible, adjustable,
adaptable, attractive, and affordable

2. Be usable by people of all ages, sizes, and abilities, and accommodate common age-
related changes (e.g., arthritis, heart conditions, sensory limits, and mobility problems)

The state-of-the-art prototype, testing, and demonstration facilities included the following:
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1. Accessible/Adaptable Kitchen

a. Height-adjustable sink and range centers, accessible stock kitchen cabinets,
and an adjustable efficiency kitchen unit
b. Side-by-side refrigerator/freezer with in-door ice/water dispenser
¢. Induction cooktop, side-hinged wall oven, and varied microwave oven placements
d. Shallow-bowl sink with spray hose, single-lever high-rise faucet, anti-scald device,
recessed/flexible drain, and insulated water supply lines; lowered bar sink
2. Bath/Public Restroom Demonstration
Converted existing laundry area to accessible/adaptable private bathroom and

public restroom mock-up with movable wall components and rearrangable fix-
tures and models:

Barrier-free, side-entry or sit-down bathtub

Raised toilet with grab bars

Roll-in and transfer shower facilities

Adjustable-height lavatory/vanity sink

(Open) framing for installation of assist features

. Stacked front-loading washer/dryer with low-vision, easy-grip controls

3. Office/Work Environment Area
a. Systems furnishings/adaptable work stations with ergonomic seating
b. Microcomputers with glare-free, indirect lighting
c. Telecommunication system display units
d. “Smart” office feature displays/demonstration units

4. Focus Group and Product Testing Demonstration Areas

The lecture/focus group area was refurnished with round and square tables and

chairs in flexible arrangements to demonstrate ADA-compliant restaurant seating for
20-30 persons. An open universal product testing area was used for ADA-compliant
store design exercises, and consumer research activities such as use of prototypes.

o A0 T

Case Study: Center for Real Life Kitchen Design

The Center for Real Life Kitchen Design is a teaching and research facility on the campus of
Virginia Tech, in Blacksburg, Virginia. The Center includes five kitchen vignettes, a laundry
area, home office, and a classroom facility. There are universal design features throughout, and
the GE Real Life Design Kitchen, the largest kitchen in the Center, focuses on universal design.
The Center, developed through a university grant and the contributions from 22 companies,
highlights the products, materials, space planning, and design of residential kitchens. While
universal design features were an important part of the concept for the facility, other factors,
such as range and variety of appliances and materials, and lifestyle choices, were also part of
the goals of the development of the Center. The facility has been the site of a variety of different
activities, including university teaching, continuing education programs, and research.

THE REAL LIFE DESIGN KITCHEN

A critical space within the Center is the GE Real Life Design Kitchen. This kitchen was developed
by GE Appliances to demonstrate universal design, including appliance selection, to builders and
kitchen designers. Mary Jo Peterson, CKD, CBD, was the designer of the kitchen, which was used
at national builder and kitchen and bath design shows during the mid-1990s. A video and booklet
were developed to highlight the features of the design (GE Appliances, 1995).

UNIVERSAL DESIGN FEATURES

The Real Life Design Kitchen includes many universal features to highlight universal access.
While usability by people with various disabilities was a consideration in the design, equal con-
sideration was given to use by people of various ages and sizes.

“Real Life Design is simply good design. It can be appreciated by everybody because it makes
so much sense in everybody’s life. It takes into account that most people don't fit the stereotypical
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norm. Baby boomers in huge numbers are finding out that they aren’t as spry or sure-sighted as
they used to be. Along with the usual problems faced by aging population, Real Life Design also
acknowledges a wide range of physical and mental abilities and impairments. It even acknowl-
edges that a great many of our most worthy citizens are children” (GE Appliances, 1995).

Some of the universal features in this kitchen include the following:

Adjustable height sink. A mechanized lift and flexible piping allow the sink to adjust for tall
and short or seated people.

Varied counter heights. The kitchen has counters at 30", 36", and 42" high.

Rolling carts. Several different designs of carts help enhance the variety of work surface
heights. The carts can be used to transport supplies and ingredients or as a separate
work surface. One cart is hidden under the counter, while two are nested beneath the
microwave/convection oven.

Raised toe kick. The toe kick has been raised to 9” in certain areas. Cabinets sit on the raised
toe kick, which provides extra floor space and raised work surfaces.

Raised dishwasher. One dishwasher has been placed on a 9” toe kick, raising the appliance
and minimizing the bending needed to load and unload.

Varied height storage. The varied height of cabinets and shelves provide storage within
reach of a range of people.

Drawers and pullout shelves. Deep drawers are located beside the cooktop and sink, and
pullout wire baskets are in the food prep area. Multiple pullout cutting boards and work
surface provide spaces for seated cooks to work.

Pull-down storage. Uniquely hinged shelves in the wall cabinets beside the sink allow the
shelves to be lowered for easy reach and view.

Open shelves. Wall shelves along one wall provide storage that is easy to see and reach. Glass
doors on some wall and base cabinets also provide clear views of stored items.

Built-in step stool. Concealed in a corner base cabinet is a step stool that allows short adults
and children to reach the higher cabinets.

Knee space. Space beneath counters has been created in several ways. Exposed knee space
is located under both sinks and under the cooktop, which has folding doors that hide the
space. Removable carts also provide knee areas.

Counter edge contrast. The counters are an off-white color but have a dark blue stripe
inserted into the solid surface. The stripe is raised, providing a tactile surface. Counters
at the snack area and cooktop and on the carts are white and blue tiles, a heatproof sur-
face that allows for hot pots and pans.

Clipped corner counters. All counter corners have been clipped so that there are no sharp
edges to bump into.

Single oven. The single wall oven, placed in a corner, is at a height that puts the lowered door
at the snack counter height.

Microwave/convection oven. This smaller oven has a drop-down door. A pullout table with
a tile top is located beneath the door to provide a convenient landing area.

Lever-handle faucets. Faucets for the main sink and the salad sink are black, providing a
contrast to the stainless steel sinks, and include lever handles and pullout sprays.

Open handles. Most wall and base cabinets have open D-shaped handles.

Magnetic closures. The bank of cabinets on the island use magnetic closures that open and
close with pressure.

Under cabinet lighting. Task lighting is placed throughout the kitchen and enhances general
recessed lighting.

KITCHEN DESIGN GUIDELINES

For many years, the National Kitchen and Bath Association (NKBA) has produced guidelines to aid
designers in planning both kitchen and bath areas. Originally, the guidelines reflected kitchen design
standards first established in the 1950s and 1960s. The guidelines were revised in 1996 to include
many universal design elements. The GE Real Life Design Kitchen was used to illustrate many of these
guidelines in NKBA’'s manual on Kitchen Planning Standards and Safety Criteria (Cheever, 1996).
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VALUE OF CENTER

The Center for Real Life Kitchen Design has been a successful experiential learning environment
that has provided opportunities for hands-on activities related to universal design in the kitchen.
The use of appliances and the examination and evaluation of spaces allow students and the public
to view and experience design that can be used by everyone. The Center incorporates features
and applications that are somewhat unique and new to many of the students. The examples they
experience in the Center will influence the way they design and manage residential spaces. The
research that has been conducted in the Center will help designers and consumers plan kitchens
that meet the variety of needs that all people have (Figures 3.26 through 3.32).

Case Study: Permanent Teaching/Research Facility—The Ohio State University

Involving the community in providing design education and training is beneficial on many
levels. The leadership at The Ohio State University succeeded in obtaining the interest and skills
of Lowe’s Home Improvement to create a Kitchen and Bath laboratory for hands-on, or experien-
tial, learning. This permanent teaching facility (Figures 3.34—3.40) has also been instrumental in
influencing professional designers and builders and in evaluating new and proposed standards.
Commercial products in the kitchen and bath facilities can be updated as new models become
available, maintaining a site that will always be relevant for the OSU students and the public.
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FIGURE 3.26 The GE Real Life Design Kitchen at Virginia Tech features multiple counter heights,
raised toe kicks and dishwasher, under-cabinet lighting, open shelves, knee space under the sink and
cooktop, carts, and contrasting floors and counter edging.

FIGURE 3.27 An adjustable-height sink with knee space, a single wall oven at counter height, con-
trasting counter edging and flooring.
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FIGURE 3.28 The raised dishwasher and the built-in speed cook oven are placed within the univer-
sal reach range. Nested carts under the oven provide a method to move food and supplies around
the kitchen.

FIGURE 3.29 Within a raised cabinet in the GE Kitchen in the Center for Real Life Kitchen Design
at Virginia Tech, the pull-out board has a cutout that holds a bowl steady for a person with limited
dexterity or arm strength.
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FIGURE 3.30 The floor space in the Gourmet Kitchen in the Center for Real Life Kitchen Design is
large enough for a 60" turn space. At the sink, a corner wall cabinet includes a lazy Susan for more
accessible storage and nearby dishwasher drawers are at a useable height.

FIGURE 3.31 A microwave drawer, bottom drawer refrigerator/freezer, and cabinet drawers provide
convenient access to appliances and storage in the Gourmet Kitchen in the Center for Real Life Kitchen
Design at Virginia Tech.
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FIGURE 3.31 (Continued) A microwave drawer, shown open in the Gourmet Kitchen in the Center
for Real Life Kitchen Design at Virginia Tech.

FIGURE 3.32  This small Outpost Kitchen provides a built-in microwave and coffee system within
the universal reach range. The drawer under the microwave includes a shelf for a convenient landing
area.
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FIGURE 3.33  Universal design information table with The Ohio State University student in Lowe’s
store.

FIGURE 3.34 Broad view of display kitchen at The Ohio State University facility built by Lowe's.

FIGURE 3.35 People using the demonstration kitchen.
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FIGURE 3.36 Kitchen cooktop showing the pot filler faucet.

FIGURE 3.37 Kitchen with a raised dishwasher and vertical plate storage.
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FIGURE 3.38 Kitchen counter levels for wheelchair and for standing.

FIGURE 3.39 Accessible sink in the cabinet of the UD bathroom.
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FIGURE 3.40 Accessible bathtub with opening in The Ohio State University display.

Case Study: The Utah House—Teaching/Research Demonstration Facility

The Utah House’s (UH’s) mission is to demonstrate, educate, and empower the public
about new ways of building homes and creating landscapes that promote the principles of
sustainability, energy and water efficiency, universal design principles, and healthy indoor
environments. The UH project demonstrates that a healthy, sustainable environment is
fundamental to the well-being of any community (Figures 3.41 and 3.42).

UH showcases innovative ideas for saving energy, water, and other resources for reduc-
ing waste, using recycled materials, and maintaining a healthy indoor environment. The
UH will serve as a forum so that Utah builders, architects, designers, and consumers can
utilize the “Learning and Resource Center.” Some of the offerings include fact sheets, news-
letters, workshops, training, satellite programs, a resource room containing books, vid-
eos, Internet connection, and displays where people can see actual examples of new and
innovative building materials and techniques. In addition, there are educational programs
targeted to consumers; school-age children; professionals working in the design, construc-
tion, and landscape industries; public school teachers; vocational teachers; volunteers; and
interns.

FIGURE 3.41 UH floor plan showing universal design features.
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FIGURE 3.42 Exterior of Utah House.

UNIVERSAL DESIGN

The house is designed for the life cycle. Living space on one floor (kitchen, bath,
bedroom)

All hallway/doorways 36". Large bedroom with emergency access to the outside
Lever handles on doors, cabinets, and faucets. Large bedroom on the main floor
No thresholds into showers

Light switches at 44" to 48"

Electrical receptacles 15" above the floor 30" x 40" parallel or frontal approach
appliances

View windows with 36" or less sill height

Crank-operated casement windows. No steps or barriers to the front door

Level entry to the front door entrance and all other entrances.

Covered entry leading to front door

Multi-level work areas to accommodate children as well as seated and standing
people

Placement of task lighting in appropriate work areas

Knee space under sinks

Continuous counter for sliding heavy objects

Front mounted controls on appliances

Full extensions, pull-out drawers

Pull-out shelves in base cabinets

Adjustable-height shelves in wall cabinets

Some cabinets with glass fronts to easily view contents

A microwave oven at base cabinet height for easy access (microwave and convec-
tion combination)

Walk-in closet with adjustable height closet rods

Access to bed on both sides

LARGE BATH

Large sliding pocket doors for easy access into closet and large bathroom
Textured tile floors to prevent slips. 30” x 48" area approaches in front of all fixtures
Toilet: 16” toilet seat height and 18” from side walls

A whirlpool tub with edge for sitting and transfer

Safety rails that have towel bar hooks

Knee space under bath sink. Minimum 32" sink counter height

Grab bar blocking in all walls around toilet, tub, and shower
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+ Bathtub faucet controls located in the outside rim of tub for easy to reach

+ No threshold into a large bath shower

+ Lightweight hand shower with a pause control feature, adjustable-height shower
head

LAUNDRY ROOM

+ Front-loading washer and dryer for water conservation and energy efficiency.
Washer and dryer raised 13" for easy access

+ Fold-down, adjustable ironing board

+ Adequate storage

+ Laundry sink with pull-out faucet

Case Study: Andrus Gerontology Center Bathroom Renovation
Project—University of Southern California

This case study highlights the implementation of a proposal for remodeling the two first-
floor bathrooms of the Andrus Gerontology Center at the University of Southern California
(USC) (Figures 3.43 and 3.44).

PURPOSE

The original purpose for the project was to create two accessible first-floor bathrooms
employing the principles of universal design. Funding was to be sought through match-
ing funds and donations of fixtures and services. The Andrus School of Gerontology and
the School of Architecture were to collaborate on planning the design of the project. The
Architecture linkage did not work so the implementation of the project was completed under
the auspices of the School of Gerontology in compliance with local and statewide codes.
National Kitchen and Bath Association (U.S.) (2012) Volunteers were also sought to help.

IMPLEMENTATION

The implementation plan had indicated that design for the modification of the bath-
rooms could come from students of the USC School of Architecture, so as to familiar-
ize students with the principles of universal design and the code requirements of the
Americans with Disabilities Act. This did not work, so the project was transferred to
the USC Facilities Management department. The project was then expanded to include
all six bathrooms in the Andrus building and Mo Hollman, Director of USC Facilities
Management, became the director for the renovation. An architectural firm hired by

FIGURE 3.43 Sinks placed at a variety of heights and configurations USC bathroom remodel.
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FIGURE 3.44 Each stall has grab bars of various heights, USC bathroom remodel.

the University did a general proposed space plan for all the bathrooms. Then, a team of
design consultants, led by Mary Lou D’Auray, a Certified Interior Designer, suggested
products and concepts (sketches) for the Architects’ consideration as they detailed
the spaces. An additional consultant for the project was Universal Kitchen and Bath
Designer, Mary Jo Peterson, CKD and CBD. Mary Jo took responsibility for the major
bathroom design work on the projects. I, Roberta Null, was a member of the design team
and made many of the contacts with fixture companies. The team met several times and
also communicated through conference calls.

Some suggestions for the design included the installation of different types of sinks,
toilets, and fixtures that show examples available for accessibility and universal design; the
use of Braille and foreign languages in signage (a signage, wayfinding expert also joined
the design team) exposing, through cutouts in the walls, the use of backing for instal-
lation of grab bars in commercial and residential projects; the availability of leaflets in
the bathrooms describing the principles of universal design; the use of different types of
safety flooring and wall coverings; the implementation of emergency security and safety
devices; and the installation of different types of lighting. Not all of these suggestions
could be incorporated in the bathroom designs but they helped during the programming
phase of the project. Some of the more innovative ideas were included in the second-floor
bathrooms.

FUNDING

Funding was initially provided at $10,000, along with a 1:1 matching (cash contributions
only) grant of up to an additional $30,000. Because the project had been expanded to
include all six bathrooms, the University provided major funding. Donations also came
from individuals, foundations, government, and suppliers.

RESULT

The initial phase of the bathroom renovation project was completed, and four of the six
bathrooms were showcased at the Morton-Keston Summit meeting at USC on November
10, 2003. All six bathrooms are prototype facilities providing information on universal
design to students, staff, and visitors at the Andrus Gerontology Center.

SURVEYING PROFESSIONALS REGARDING UNIVERSAL DESIGN

Nancy Wolford’s interest in universal design initially came from her mother’s experiences and
frustrations with physical space (because of osteoporosis, a broken shoulder, and then broken
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hips) more than 20 years ago, long before it was popular and most were even aware of it. She has
been including these concepts in my teaching of design and space planning nearly as long.

About 1990, Ms. Wolford helped develop a community college course, Special Housing Needs,
on this topic, about the same time the Americans with Disabilities Act (ADA) was enacted. Not
to be confused with ADA requirements, which apply only to public spaces, universal design con-
cepts apply to all spaces, including residential settings, such as the single-family house. Currently,
there are no codes, standards, or consistent requirements for the single-family home that qualify
as universal design. There are, however, many suggestions and guidelines, often conflicting, put
forth by a variety of organizations for specific populations (i.e., AARP for the senior population,
Paralyzed Veteran’s for the disabled, as well as ADA and Fair Housing requirements). During the
research process, however, she discovered conflicting information, depending on the source.

One goal of her research was to survey the awareness and use of universal design concepts in resi-
dential construction by Oregon housing contractors in an attempt to set forth some common univer-
sal design guidelines for the single-family residence. Contractors were selected for this study because
they are an important link between the architect/interior designer and the client. Their awareness
and use of universal design concepts is crucial. They need to be willing and able to implement the
design as specified in the architect and or designer’s plans that the client wants and has approved.
Yet, they are often the most resistant to do so, because it’s not the way they've always done it.

This study used a self-administered, mail survey questionnaire developed by the researcher.
The Dillman Total Design Method was used as the basis for the survey instrument and its admin-
istration. A random sample of housing contractors indicating single-family residential construc-
tion as a primary focus of business was taken from the Oregon Construction Contractors’ Board
list. One hundred sixty-four surveys were returned for use in analysis.

Data analysis included descriptive statistics, mean, and frequency distributions. Paired sam-
ple ¢-tests were used to determine differences between awareness and use of universal design.
Multiple regression and Pearson correlations were used to compare universal design use and
selected demographic characteristics. Paired sample ¢-tests determined whether or not added
cost to implement universal design affected use. Kendall’s tau tests compared viability and man-
dated use of universal design as part of the building code. The MANOVA (multivariate analysis of
variance) test compared current voluntary use and housing contractors’ opinions about specified
characteristics of universal design.

These analyses found that, of Oregon housing contractors surveyed, there was a greater aware-
ness than use of universal design, which was significant. Barriers and incentives to use were impor-
tant considerations in the process of adopting universal design. Cost and demand by clients were
most often cited. A majority of respondents felt that incorporating universal design standards as part
of the building code was a viable idea, even though they disagreed with it. Specified demographic
characteristics of housing contractors did not play a significant role in either awareness or use of
universal design. Added cost to implement universal design was found to be associated with its use.
The more there was an indication of additional cost, the less the use of universal design.

Such findings are important to educators and other housing design professionals, as well as the
manufacturers of universally designed products. Education about these features and products,
as well as availability and examples of existing applications, need to be pursued and expanded,
becoming an integral part of the curriculum.

The advantages of universal design for everyone need to be promoted, as an opportunity for
educators. As acceptance, use, and demand for universal design products increase and become
more widespread, costs should become more competitive with products currently in use. Again,
there is opportunity for manufacturers, developers, builders, and educators to inform and edu-
cate not only housing and design professionals, but consumers as well.

The cooperative effort of building model homes and disseminating house plans that are univer-
sally designed would help accomplish this. Also, educating professionals and consumers alike about
the differences between universal design, handicap accessible design, and the ADA is essential and
a challenge for both educators and professional organizations. Government at all levels and other
policy makers have an opportunity to encourage universal design use through providing incentives,
such as tax credits or other grants for single-family housing that incorporate these features. They
also need to understand the long-term and far-reaching implications and advantages of having a
universally designed home in terms of the impending increase in size of the aging population. The
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AARP has taken steps in this direction with their Home Modification Program; however, more
needs to be done. As for viability of universal design standards becoming part of the residential
building code, those surveyed felt that it was viable but did not necessarily agree. Code and building
officials need to understand this when dealing with code and policy changes.

The advantages and benefits of universal design to all in single-family housing will hopefully
be the factors that lead toward the removal of barriers and the eventual adoption of universal
design. This would be as a part of not only the building code but also acceptance and use by
single-family housing contractors, other housing design—related professionals, and consumers.

The first page of a sample survey is displayed in Figure 3.5.

DEVELOPING AN INCENTIVE PROGRAM FOR UNIVERSAL
DESIGN IN NEW SINGLE-FAMILY HOUSING

The purpose of the project conducted by Seattle Pacific Professor, Sandra Hartke, was to make rec-
ommendations for an incentive program for universal design (UD) in new, single-family construc-
tion, and then to develop each recommendation into a working plan of action. An incentive program
might accelerate the adoption of UD features in such housing and could further the goal of trans-
forming the housing market into one in which UD features are the standard for design and construc-
tion, rather than the exception.

The project began as a request from the Housing Task Force, Advisory Council on Aging and
Disability Services, City of Seattle, to develop an incentive program for UD in residential con-
struction. Members of the task force wanted a program that would encourage builders, develop-
ers, architects, and other professionals to include UD features, products, and materials in new,
single-family housing. They specifically did not want UD to be required by ordinance or regula-
tion. They therefore suggested that the Leadership in Energy and Environmental Design (LEED)
program be examined to determine if its components could be adapted for UD.

Several sources were relied on in developing this incentive program:

Current federal, state, and local initiatives with language for inclusion of UD features in
new residential construction. Such initiatives included four categories of existing state
and local policy that address accessibility and visitability features in single-family homes:
(1) builder requirements for housing built with a public subsidy, (2) builder requirements
or incentives for unsubsidized housing, (3) consumer-based strategies, and (4) consumer
awareness campaigns.

Local and regional incentive programs related to energy efficiency and green design.
LEED, which is a national program developed by the US Green Building Council, formally
implemented in 2000, rates green building applicants according to their degree of compli-
ance with a developed rating system. All commercial buildings are eligible for consideration
as a LEED building. The LEED residential program went into effect in 2005.

To accelerate the adoption of UD in new, single-family housing, the researchers’ recommenda-
tion was to develop an incentive program:

That is voluntary, consensus based, and market driven
With a scope broader than the minimum standards of visitability but less complex and
costly than the program requirements of LEED

In order to develop such a program, one must:

1. Determine the UD features, products, and materials required at various levels of attain-
ment, ranging from essential (Level 1) to nonessential (Level 2, 3, 4, etc.).

2. Develop criteria by which the UD features are to be evaluated (design criteria and guide-
lines). Develop a concise UD resource for use by design and building professionals.

3. Develop a coalition of supporters or identify an organization to oversee and implement
the program. Implementation includes evaluating the housing plans, inspecting the
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projects as they are completed, and awarding certificates to those builders and houses
that meet UD criteria.

4. Develop a marketing campaign for the incentive program that is positive and reaches the
mainstream consumer-housing market.

5. Evaluate the incentive program.

UD features incorporated into new residential construction would be immediately useful to
all residents. The housing stock in the United States would evolve over the next 15-20 years to
better meet the needs of all users. A model for an incentive program that includes UD features
would bring us one step closer to transforming the housing market into one that better meets the
needs of our changing population.

UNIVERSAL DESIGN EXEMPLARS: TEACHING STRATEGIES

Important teaching strategies used to promote universal design (UD) are shown in case stud-
ies that will be included in the Teacher’s Manual. The Jackalope commercial UD product was
designed by students of Pattricia Moore at Arizona State University. (This project actually resulted
in development of a Light Rail System in Phoenix, Arizona. See Figures 3.45 through 3.48.) The
project included images created by the students, a condensed PowerPoint presentation with 27
images and also a large, complete PowerPoint file that included 88 images.

FIGURE 3.45 Cutaway railcar image from student Jackalope project.

FIGURE 3.46 Accessibility and usability were the primary concerns of the Design Team.
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FIGURE 3.47 The METRO Light Rail System premiered on December 2008 and has been a great
success with riders and businesses along the route.

FIGURE 3.48 The Interior of the METRO vehicle allows for all riders to determine where and how
they will position themselves for their trip. Bicycle riders have dedicated seating areas and hanging
bike racks to accommodate their needs.
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UNIVERSAL DESIGN IMPLICATIONS FOR FACILITY MANAGEMENT

The Americans with Disabilities Act (ADA) has created a myriad of challenges and opportunities
for facility managers. Much of the discussion surrounding the ADA has focused on the physi-
cal accommodation aspects of the legislation as expressed in the ADA Accessibility Guidelines
(ADAAG). The majority of the professions concerned with devising “solutions”—architects,
designers, engineers, accountants, lawyers, and so on—have focused predominantly on physical,
financial, and legal issues. They have often acted in a reactive mode, fearing more potential penal-
ties of noncompliance rather than seeking out the potential opportunities of meeting both the
letter and the spirit of the law.

Facilities management is one of the most challenging fields to develop recently in this country,
affecting a wide range of American business, education, and public facilities. With the passage of
the ADA, it is also one of the most demanding, because it is the facility managers’ responsibility
to oversee the interplay of the physical environment and operations, especially as it affects work-
ers. Facility managers are hired to manage physical property so that it is efficiently and safely
used for its intended purpose with both universal design and green design being considered. In
the private sector, the facility managers’ primary function is probably to ensure a profit for the
facility owner. Their secondary function will then be meeting the needs of workers. While these
are often concurrent, they are not necessarily so, and many owners and facility managers feel
that the ADA demands an unwarranted shift in emphasis from the former (a profit) to the latter.
Universal design offers a means of balancing both of these demands along with the recent empha-
sis on sustainability of any green design.

The opening paragraphs in this chapter present an argument for how the spirit, rather than
the letter, of the ADA legislation is the crucial element for true accommodation and show why
universal design is both the conceptual and practical answer to the question of accommodation.

This is followed first by a case study that shows how Purdue University created and imple-
mented a comprehensive ADA compliance plan. Several years later, Facility Management
played a major role in the renovation of the football stadium at Purdue. The next case study
by Mazumdar and Geis (2003) illustrates how noncompliance with ADA (in the building of
sports arenas) has resulted in a series of court cases and decisions in the years since the pas-
sage of the ADA. Additional case studies related to facility management include a discussion of
acoustics standards and virtual meetings; Shoshana Shamberg then discusses how professionals
such as occupational therapists can work with facility managers to arrive at viable solutions for
accommodating individuals with disabilities. Finally, Nancy and James Canestaro present a case
study using a simulation game to discover cultural differences between Japanese and American
managers.

The ADA is, purely and simply, civil rights legislation enacted to prohibit discrimination
and eliminate it by removing the barriers, physical and otherwise, that deny the “differently
abled” full access to public and commercial facilities. To successfully implement goals of the
ADA, a detailed knowledge of the technical and physical aspects of the law is not as important
as a committed understanding of the intent of the law. It is primarily an attitudinal question
rather than one of physical change, accommodation, and associated costs. Changes will have
to be made; money will have to be expended. However, the long-term benefits will far outweigh
the short-term costs. If the changes are approached in the spirit of “reasonable (and rightful)
accommodation” for all, both those who are currently disabled and those who are “temporarily
abled” will benefit.

UNITED METHODIST ORGANIZATION MODEL FOR ADA COMPLIANCE

Figures 4.1 through 4.12 show the results of the United Methodist Church’s attempts to accom-
modate people with disabilities, including updated renderings to reflect ADAAG (the drawings
are done by Jerry Ellis, AIA). It is important to understand that efforts at accessibility have been
going on for more than 20 years.
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FIGURE 4.3
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FIGURE 4.12 Hearing and media. Computer technology has made the projected images easier to
see and use.

IMPLICATIONS FOR FACILITY MANAGEMENT

Facility management has to do with facilitation—how to maximize the effectiveness of the built
environment for those who own it and those who use it. Implementing the ADA, and incorpo-
rating universal design as a key part of that implementation strategy, is not a question of simple
compliance with a set of “minimums” as expressed in the ADAAG. It is not a cut-and-paste exer-
cise of applying template solutions to problems, embodying an afterthought mentality to avoid
potential legal hassles. For facility managers, meeting the spirit of the law involves the questions,
and the accompanying implementation strategies, of how one treats people. It implies using what
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is already known about people, their jobs, and the work environment to design the work processes
properly.

Universal design is directly related to the ADA. This is understandable since both deal with
issues of accommodation and people with disabilities, yet each represents a distinctly different
approach to the same issue. The ADA is the most sweeping piece of civil rights legislation in
recent history. As law, it is subject to challenge, interpretation, and codification in the courts.
It is, by definition, a reactive approach that fosters a compliance mentality to the concepts of
accommodation through “inclusive” or “ability-sensitive” design. In contrast, universal design is
philosophically different from the ADA because it is both broader and proactive. According to
Ronald Mace, who is credited with coining the term, universal design means design for people
throughout their life. This is an important distinction.

The ADA attempts to deal with certain types of disabilities and recommends accommodations
based on common forms of disability. The underlying premise of universal design holds that dis-
ability is a contextual state and that everyone at some point is disabled. Disability in this context
is an inability to adapt to or adjust to a situation, device, or environment. Since most devices and
environments are redesigned, universal design seeks to eliminate elements that force excessive
adaptation on the part of the human occupant or user.

Disability is a continuum. We are all disabled to a greater or lesser degree at some point in
time. Even Olympic athletes and other champions of physical prowess are disabled in certain
situations. Those who are left-handed, are pregnant, are obese, wear eyeglasses, or are children
belong to the “universe” of disabled people—depending upon the setting. When considered from
this perspective, universal design could be said to advocate design that minimizes contextual dis-
ability for the greatest population of users.

Advocates suggest that we “consider those individuals most people think of when they hear
the term ‘disabled’—the wheelchair users. These people, under most circumstances, are ‘hand-
icapped’ three times over. Firstly, whatever condition put him/her in the wheelchair, the dis-
abilities concerned will be handicapping in themselves. Secondly, he/she must operate at an
eye-level that is some 16 inches lower than that of standing people, which is disadvantageous both
physically and psychologically. Thirdly, he/she rolls around in a cumbersome, awkward, space-
consuming, distinctive, and inelegant vehicle.” It is this group of users that much of the ADA
is intended to accommodate. However, under certain circumstances (e.g., long, broad hallways,
outdoor walkways, etc.), wheelchair users, especially when using power chairs, are less restricted
and encumbered by their environment than are the so-called able-bodied.

Since this approach is very anthropocentric—human focused—there are certain unavoidable
parallels with human factors. The discipline of human factors or, more narrowly, ergonomics
attempts to define the design requirements of devices, environments, and systems in terms of
human capabilities and limitations. The goal is to make the things people use and the ways and
places in which they are used as safe, easily comfortable, and productive as possible. Human
factors recognize the value of people in human technology and human environment systems
and strives to minimize the adverse impact of design on people. Thus, human factors is applied
universal design.

In this context, universal design goes well beyond the ADA to address the issue of prevention
as well as accommodation. Consider the contribution of design (both positive and negative) to
current issues such as cumulative trauma disorders and workers’ compensation costs. Universal
design attempts to identify potential causes of disability as well as barriers to people with disabili-
ties. The goal is to rectify the design environment so that disabilities are prevented.

The challenge for facility managers is not necessarily to assess the accommodations required
to serve a particular segment of the population—the so-called compliance attitude fostered by
many who misinterpret the intent of the ADA. Rather, facility managers should look for ways
to maximize efficiency and profitability by removing impediments to all users. Where special
accommodations appear necessary, one must question the purpose of the change and the root
cause of the inaccessibility.

As a simple example, consider steps leading into buildings. Steps in general are major con-
tributors to slips, trips, and falls. Outdoor steps are particularly hazardous because of varied
weather conditions. In northern climates, outdoor steps have associated maintenance costs of
snow removal (usually by hand) and the added hazard of ice and snow. A ramp is often added to
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steps to increase accessibility; however, the ramp really serves only a portion of the population.
Because of the angle, surface, and other considerations, it may not be appropriate for certain peo-
ple (e.g., arthritis sufferers, people with walkers). A ramp also presents additional cost and main-
tenance concerns such as snow removal, vandalism, and damage. Several demonstration projects
have shown that a different approach walkway from the curb to the door not only increases access
but also saves money, reduces safety liability, and enhances appearances if well designed and
landscaped. Initial costs may be somewhat higher, but the cost of use is considerably lower. The
difference between an add-on ramp and a more complete environmental solution highlights the
difference between simple ADA compliance and the use of universal design. The former can be
efficient: doing things right. The latter is effective: doing the right things.

The point is that few problems have only one right answer. Inside the facility, one can find
many examples where universal design can yield benefits for a wide spectrum of occupants and
users. Fundamentally, the focus should be on three areas—safety, communication, and wayfind-
ing. There are many elements that can be used to affect these functions (space, light, sound,
color, texture, contrast). For example, signage, an aid to wayfinding, should accommodate all
users. Attention not only to the format (e.g., raised letters, Braille) but also to issues that will
serve all users (placement, readability, content, and coding of information—color, for example)
is important.

Cost is a concern of all businesses when considering universal design or the ADA. If viewed
in the context of simple compliance with the ADA, the goal is to minimize costs by doing the
minimum necessary to avoid contention. Applying universal design changes the cost consider-
ation to one of investment. As mentioned in the step-versus-grade example, up-front costs can
be somewhat higher for doing right things; however, proper understanding and application of
universal design principles will yield a greater return. That is not to say that all universal design
solutions must necessarily cost a great deal more than those that merely meet the letter rather
than the spirit of the law. Many approaches exist that require only appropriate application and
use. Spatial arrangements, such as wider corridors, can both accommodate special equipment
needs (e.g., wheelchair use) and support organizational requirements (e.g., interaction spaces and
informal communication). Systems furniture, for example, can accommodate a wide range of
work surface height requirements with relative ease. A variety of accessory, modification, and
add-on products is available at relatively low cost. Door handle levers, for example, make sense for
nearly all users in most environments and are a modest-price retrofit. Some technological fixes
resolve larger design questions and make accommodation issues moot (e.g., energy controls that
sense movement require very little interaction on the part of the occupant). The bottom line is
that good design—universal design—is cost-effective because it considers all resources (includ-
ing valuable human ones) and attempts to minimize long-term costs. This is also the goal of the
facility manager.

The following are the best criteria by which to plan and judge universal design:

Does the design present situations to which any people are incapable of adjusting?

Can environmental elements be changed or removed to eliminate the challenge?

Does the design offer alternatives—for example, stairs for those who wish to take them
as well as free-access transport (e.g., lifts, elevators, etc.); different sink heights for chil-
dren, wheelchair users, tall people?

There is no one right solution. Universal design as a strategy for achieving the goals of the
ADA will help facility managers meet the spirit as well as the letter of the law. It is all a matter of
attitude.

Universal design, with its emphasis on being supportive, adaptable, accessible, and safe to the
entire range of potential users, goes far in meeting the physical concerns of the ADA. If universal
design is to accomplish its intent, it is necessary to focus on removing the nonphysical barriers—
intentions and attitudes. These must be supplanted with the good intentions of the organization,
its management, and its employees if the spirit of the law is to be achieved. This is the challenge
and the opportunity for facility management.

After the passage of the ADA, the President of Purdue decided that it was an opportunity
for the University to become a “model” of ADA compliance. Owen Cooks, an interior design
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graduate of the university, was hired to create and implement the plan. In the following case
study, Owen Cooks describes the approach taken by Purdue.

Case Study: Purdue University’s ADA Compliance Plan

Title II of the ADA required all public entities that employ 50 or more persons to have
developed a transition plan by July 26, 1992, detailing the steps to be undertaken to achieve
program accessibility, along with a self-evaluation examining the policies and practices to
be completed by January 26, 1993. In keeping with that mandate, Purdue University set
as its priority task the removal of barriers that deny individuals with disabilities an equal
opportunity to share in and contribute to the vitality of university life. Although the ADA
only specifically required program accessibility and did not require that all existing spaces
be made accessible, Purdue determined that all physical obstacles in all facilities should
be identified. In doing so, information would become available that gave planners a better
overall view of the situation, allowing a more comprehensive and long-term approach to
program accessibility.

Several committees were established to oversee the various operations required to com-
ply with the transition plan and self-evaluation. An ADA Steering Committee managed
the overall project and subcommittees for the five titles were assigned; focus groups from
individual schools, departments, and areas came together to complete the self-evaluations.
The Transition Plan was developed through a series of facilities surveys, self-evaluations,
and individual and public involvement.

FACILITIES SURVEYS

The first step in Purdue’'s ADA compliance plan was to bring together a team of univer-
sity employees to conduct individual building surveys (Figures 4.13 through 4.15) to iden-
tify all physical barriers as determined by ADA guidelines. A detailed reference guide was
compiled drawing on the ADAAG for structure and standards. Copies of this document—
“Facilities Evaluation/Reference Guide to Architectural Barriers to the Disabled”—were
used to train and guide the surveyors as they conducted their inspections.

A summary of each identified barrier was prepared as well as a floor plan location (see
Figure 4.13). All the surveys were kept on file for reference by estimators and designers
working on construction projects so that barriers in spaces being remodeled could be
removed or modified to the maximum extent feasible. A computerized summary of costs
was assembled from all the surveys to provide information concerning quantity and costs
for compliance by both building and barrier type.

SELF-EVALUATIONS

The ADA required that a public entity evaluate its current services, policies, and practices
and determine which ones do not meet the requirements of the regulations so that necessary
modifications could be made. Purdue University distributed Institutional Self-Evaluation
forms to all departments, which established their own focus groups and assigned indi-
viduals to complete the form. Recommendations about their findings were then forwarded
by the appropriate subcommittee to the ADA Steering Committee for consideration and
prioritization.

The evaluation included the following:

Review of information on eligibility, policies and procedures, and physical environment,
and comment on the accessibility problems of programs for persons with the following
disabilities:

1. Mobility impairments
2. Hearing impairments
3. Vision impairments
4. Learning disabilities
5. Chronic illness
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FIGURE 4.13 Sample facility survey floor plan from Purdue’s ADA plan.

+ Tasks to complete to insure accessibility to programs, services, and activities

+ DPerson responsible

+ The estimated cost and completion date

Since these forms were often completed at the department level, summary tables were

created for each school.

INDIVIDUAL AND PUBLIC INVOLVEMENT

Purdue students with physical limitations were asked to meet with campus planners and
administrators to provide specific information on physical barriers they encountered and
their experiences in accessibility. These meetings were grouped around specific disabili-
ties—mobility, hearing, vision, and chronic illness. During the meetings, overall goals of
the transition plan for physical barrier removal were discussed and input was requested.
Both students and planners left with a better understanding of the problems and possible

solutions.
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Questionnaires specific to disability type were prepared and distributed at these meet-
ings. All questionnaires requested the same general information: building identification
and use (work, entertainment, study, classes, dining, living, meetings, service) and priori-
tization of building and area in terms of establishing accessibility. Each specific question-
naire then asked respondents to rate several items by priority and provided for comments
and additions.

For hearing disabilities, the questionnaire covered the following:

Telephones Controls and Alarms Assembly Areas
« Accessibility to telecommunications « Strobe lights on fire alarms « Availability of assistive listening
devices for the deaf « Controls in general devices
« Availability of volume control
telephones Elevators Miscellaneous
« Availability of hearing aid—
compatible telephones + Visual controls

For visual disabilities, the questionnaire covered the following:

Protrusions (concerns for objects ~ Detectable Warnings (surface Stairs
in path of travel) texture changes used as warnings)
Handrail height
Display cases - Textured door handles to + Handrail extensions
Ashtray urns* mailboxes hazardous rooms « Slip-resistant step and landing
Other structural items - Exterior curb ramps surfaces
Overhead hazards - Exterior ramps, stairs, and other « Color contrast of step and landing
drop-offs surfaces
Elevators
Signage Floor Surfaces
Audible controls
Raised signage and controls - Raised for interior rooms - Gratings
Braille signage and controls (classrooms, offices, restrooms, « Level changes
etc) « Slip resistance
Braille for interior rooms - Color contrast
Raised for displays (maps,
directories, etc.) Miscellaneous

Braille for displays

Note: When all campus buildings were made “smoke-free,"ashtray urns were removed and attractive metal tiles were devised
to cover the holes where the urns were attached to the wall.

For mobility disabilities, the questionnaire covered the following:

Floor Surfaces Doors Drinking Fountains
Slip resistance - Width + Knee clearance
Level changes - Maneuvering space to open + Height
Carpets door « Controls
Gratings + Thresholds + Spout location
Landing size + Hardware
Width of ramp - Opening force Telephones

Automatic openers
Height/reach of clearance

Maneuvering space



Chapter 4 - Implications for Facility Managers and ADA Compliance 57

Seating and Tables Restrooms/Locker Rooms Signage

+ Availability of wheelchair
locations
Knee space/height of tables/
benches
Reach over tables/benches

- Space to maneuver
+ Mirror height

Lavatory height/knee space
Lavatory controls

- Stall dimensions

« Signs for accessible entrances
« Signs for accessible restrooms

Directional signs to accessible
entrances
Directional signs to accessible

+ Grab bars restrooms
Elevators - Toilet height
Urinal height Miscellaneous
Interior car size . Bathtubs
« Time to close door . Showers + Areas of rescue assistance in buildings
Height controls . Lockers Raised platforms/stages (needing
Handrails provided ramps)
Sinks . Curbcuts
Controls and Alarms (light Parking near accessible entrances
switches, outlets, and alarms) - Knee clearance/height - Sidewalks
Reach
Reach/height of controls . Controls

Reach/height of alarms

The information from these surveys allowed planners to establish a priority list for bar-
rier removal that was reviewed and revised at a public meeting advertised in all public
media. Charts were shown to the participants that identified buildings and barriers by pri-
ority (see Figure 4.15). Then, with the group’s participation, additional barriers were dis-
cussed and priorities were more clearly established.

MAKING FACILITIES ACCESSIBLE: PRIORITIES AND METHODS

On the basis of the facility surveys, the self-evaluations, questionnaires, and meetings, bar-
riers were placed into two categories: nonstructural and structural. Priorities were estab-
lished first by individual request and second by the priority list created from the above
methodology. The number one priority for the university was and continues to be meeting
the needs of students and employees wanting access to a specific space.

NONSTRUCTURAL BARRIERS
The plan called for appropriate changes to meet ADAAG standards in the following areas:

Room signage « Assistive listening devices
Door hardware « Power door openers

+ Telephones + Drinking fountains

- Seating and tables - Counter heights
Elevator controls « Parking locations
Protrusions - Exterior curb cuts

« Alarms - Sidewalks
Directional signage - Exterior projections

STRUCTURAL BARRIERS

Barriers that were by their nature difficult and sometimes expensive to eliminate were
structural barriers. Alternatives allowed by the ADA included relocating a function to an
accessible facility. Purdue University’s plan adhered to the following hierarchy: relocation,
renovation, and replacement. Among the structural barriers identified were residence hall
rooms. Figure 4.16 shows how the renovation was completed without making major struc-
tural changes.
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FIGURE4.16 Residence Hall renovation with areas to be changed in gray on the left; modifications
were without major structural changes.
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FIGURE 4.17 Accessible seating design for Oriole Park by Kim Beasley.

Widely acclaimed for its architectural beauty and urban placement, the Oriole Park at
Camden Yards in Baltimore, Maryland, has also been hailed for its accessible design that
meets the requirements of the ADA. Kim Beasley drew the sketch for the accessible seat
(Figure 4.17), which was built by the American Seating Company. PVA (Paralyzed Veterans
of America) received a patent for the design.

REMODEL OF THE FOOTBALL STADIUM AT PURDUE UNIVERSITY

Several years after the renovations described above, Purdue University needed to renovate the
football stadium, and because this was a renovation, the project was required to be ADA compli-
ant. The facility management team utilized the seat design that had been created for Oriole Park
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in 1993. The Purdue University football stadium renovation highlights the importance of a team
approach to compliance. The university was fortunate that Owen Cooks and his staff had already
worked together in developing the comprehensive compliance plan. They were successful in cre-
ating a renovation plan that met ADA Compliance Plan Guidelines (see photos of the renovated
stadium in Figures 4.18 through 4.22).

FIGURE 4.18 Purdue University Stadium.

FIGURE 4.19 Wheelchair platform in gray, discontinuous hand rails, and bold use of contrasting
colors. Purdue University Stadium.
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FIGURE 4.20 Alternating box seats with wheelchair space; all seats have a good line of sight
even when the crowd stands. Notice the blue icons on the side of the seats in both Figure 4.20 and
Figure 4.21.

FIGURE 4.21 Removable armrest seat for transferring from a wheelchair; also shown are counters
for standing viewers.
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FIGURE 4.22 Luxury box seating.

ADA IN ACTION: LEGAL RULINGS IN SPORTS ARENAS

Designed environments should be available for all to have access to, use, and enjoy without prejudice.
Yet, historically, this has not been the case, as many buildings are not accessible to persons with dis-
abilities. Since the 1960s, attempts have been made to develop standards and regulations to address this
issue. Court decisions on numerous recent lawsuits have brought attention to the issue and changed
the landscape of provision of accessible environments, the importance of compliance, the nature of the
law, and architects’ liability and responsibility. Based on studies by researchers Gilbert Geis and Sanjoy
Mazumdar (U C Irvine) of the history of provision of accessible environments, problems of accessible
design, regulations including the Americans with Disabilities Act (ADA), and lawsuits, a brief sketch
of the current situation regarding the law and its application, as well as the condition of architects’
liability and responsibility under the law, as interpreted by the courts in the United States emerges.

Until the mid-1990s, architects had not been held directly responsible, legally or financially,
for building mishaps. The Anglo-American legal principle of privity of contract and precedent of
court decisions declared that the final decisions about construction lay with the owner.

A number of court rulings on lawsuits based on the somewhat ambiguous wording of the ADA
changed that situation in regard to persons covered by the act. The liability of architects was contested
in a spate of cases, most of them involving persons using wheelchairs who claimed that they had not
been provided equivalent seating in newly built arenas that hosted sports and entertainment events.

The first sports arena case, decided in 1996, concerned seating arrangements in the MCI
Sports Arena in downtown Washington, D.C. The Paralyzed Veterans of America sued the firm
of Ellerbe Becket Architects & Engineers and others under Title IIT of the ADA as part of its
effort “to eliminate discrimination against its members on the basis of physical disabilities.” Judge
Thomas F. Hogan, however, dismissed Ellerbe Becket from the case on the ground that a party
was legally liable only if, according to the words in the ADA statute, he demonstrated “a failure to
design and construct facilities that are readily accessible.” This, the judge declared, eliminated the
architects since they had not both designed and constructed the facility. Similar interpretations
of “design and construct” were put forward by federal judges in Kentucky and California in cases
involving branches of the Day’s Inn motel chain. The triumph of the architects in the MCI and
the two Day’s Inn cases proved to be short-lived, however.

In 1997, a Florida judge interpreted the words of the statute very differently. In a case involving
the Broward Center, the future home of the Florida Panthers hockey team, the judge preferred the
argument that if architects were not liable under the ADA, it was conceivable that nobody would
be. To be legally responsible for damages, the court ruled, a party had either to have designed or to
have constructed the facility, not both. Essentially, the same conclusion was reached in regard to
a Camden, N7, facility, which had fixed seating for 6000 persons and a lawn area that could hold
about 18,000 persons but did not provide satisfactory access for wheelchair patrons.
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The courts were echoing an interpretation of the “design and construct” clause in the federal
Fair Housing act about which a court had said: “The notion that an architect and a builder work-
ing together, one performing the first function and the other performing the second one, are
thereby insulated from liability is a frank absurdity.”

The architects’ problems did not cease with these initial sports arena cases. In October 1999,
the US Attorney General’s Office in Minneapolis filed a complaint against Ellerbe Becket Inc.
alleging that it had “repeatedly designed arenas and stadiums with wheelchair seating locations
that do not provide wheelchair viewers with lines of sight to the floor or the field that are com-
parable with those of other spectators.” Two years later, a consent decree brought the Minnesota
case to an end. Ellerbe Becket agreed that it would include adequate wheelchair seating and sat-
isfactory lines of sight for all fixed seating that it designed after 1998 and that it would provide
an annual report of its compliance for the next three years. It was excused from providing such
seating in the upscale luxury suites.

“We are not trying to get them to redesign the stadium,” a US Department of Justice spokes-
person said. “We're trying to ensure they no longer build stadiums that are inaccessible to the
handicapped.” For an attorney representing the persons with disabilities, the agreement marked
a major change in attitude, though he was not certain that the ruling would be taken to heart by
other architects. A law review note observed that if the Ellerbe Becket settlement did not bring
stability to this area with the different rulings and interpretations, the US Supreme Court would
have to provide a final interpretation.

In the various cases, the courts identified five major issues of contention:

1. Number of accessible and companion seats: The number of seats that must be accessible
to persons in wheelchairs. Where must the required companion seats be located? Could
they be in the row above the wheelchair patron rather than next to that person?

2. Lines of sight: The number of seats that must provide sightlines “comparable to those of
members of the general public” in order to meet the law’s specified requirement.

3. Operational means: Whether operational means could be introduced to create satisfac-
tory sight lines. Such measures might include signs requesting spectators seated in front
of those in wheelchairs not to stand during the event.

4. Dispersal: The dispersal of seating for wheelchair spectators so that they could make
meaningful selections between the views afforded and the cost of particular locations.

5. Suites: Which spaces in the luxury suites could be counted toward the required num-
ber of enhanced sightline seats? In the MCI Arena, there were 109 suites, each costing
between $100,000 and $175,000 a year, seating up to 24 persons.

The judges’ conclusion on these matters, briefly stated, was that the law’s formula of “one per-
cent plus one” that applied to sites with more than 500 seats must be followed in regard to the
number of seats made available for wheelchair patrons. The MCI Center, with 17,989 seats for
basketball games, for example, was required by ADA to have 181 seats accessible to wheelchair
patrons.

Regarding the ability to view the event, the judge in one case found unsatisfactory the pro-
posed operational means of posting “no-standing” signs for patrons in front of those in wheel-
chairs. He believed that this approach was unworkable and that it might create hostility toward
persons with disabilities. The judge maintained that the law called for architectural design solu-
tions, not operational ones.

A judge in a subsequent case scoffed at the argument made by the architect’s lawyers that the
designated wheelchair locations with unobstructable lines of sight (ULOS) provided a special
advantage to the disabled. He observed sarcastically that he had not noticed a stampede by per-
sons to be amputated so that they might enjoy such a special privilege. The same judge objected
to a proposed policy that would require wheelchair patrons to reserve special seating in advance.
This, he believed, was treating them as if they had a noxious disease, such as leprosy.

The judges interpreted the law to imply that all accessible seats must have ULOS of the event
even when spectators in front stand up. The MCI case judge granted, however, that it may not
be possible for the design to accommodate all the requirements of the law (ULOS, integration,
dispersal) and ruled that 78% to 88% compliance with ULOS requirement would be permissible.
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In regard to fixed companion seating, the decision in the Rose Garden case in Portland, OR, was
that the law’s requirement was that companion seats must be adjacent to wheelchair seats, and
that seats in the row above would not be acceptable. These companion seats did not need to be
bolted into the floor, he ruled, they could be padded folding chairs made by Clarin.

How did architects view the ADA’s legal directives? The sports arena and related court cases
sometimes showed the architectural profession, as represented by briefs filed with the courts
by its attorneys and those filed by the American Institute of Architects, in a rather unflattering
light, seeking to avoid professional responsibility. Among other rationales, they claimed that had
Congress wanted to hold architects liable, this would have been stated in clear language in the
ADA law. They argued that if other parties to the construction rather than architects were held
liable, those parties would ensure that the architects would meet the legal standards. In one case,
though, precisely the opposite occurred. The architects failed to inform persons building the
Rose Garden that their actions might result in court cases against them owing to lack of provision
of inadequate wheelchair seating. The architect’s defense was that though they were aware of this,
they regarded it as confidential information that they could not share with their client.

Conversely, it should be emphasized that the framers and enforcers of the ADA neglected
to consider incentives for compliance in order to make the law operate as effectively as it might
have. Especially with regard to Title III, the ADA or the US Department of Justice made mini-
mal attempts at best to involve architects, whose task it is to find creative solutions to problems
such as access, with efforts to encourage creativity by setting up design challenges and providing
guidelines with depictions of end conditions. Instead, the law dictated specific solutions. Rather
than bringing out the best in the architects and builders, in some ways the law elicited their not-
so-good self-interested side so that they ended up fighting the ADA implementation even though
they did not dispute its moral component.

Architects need to take an active role to see that all citizens are adequately served—not only
those who hire them but also those who will be accommodated by their products, especially
those who need special creative solutions from architects.

ANSI CLASSROOM ACOUSTICS STANDARD: LET THE WORD BE HEARD
ADDENDUM TO THE ADA

ANSI CLASSROOM ACOUSTICS STANDARD

According to audiologist Anne Seltz, in 1990, when the Americans with Disabilities Act (ADA)
was signed, it was considered a major civil rights law with more teeth than some prior civil rights
laws. In addition to protection against discrimination, this law requires that accommodation be
made to remove barriers to full participation by people with physical and mental disabilities. The
Access Board is the US Government agency responsible for developing the ADA Accessibility
Guidelines to help people meet the law’s requirements. The Board has done that and continues to
add rules and regulations.

Title III of the ADA, Public Accommodations and Services Operated by Private Entities, lists
places of education as number 10 on its list of 12 categories covered by the Title. Prior to 2002,
the United States of America did not have a Classroom Acoustics Standard: one of few devel-
oped nations without one. Yet the original Access Board Guidelines did not address acoustical
accessibility in schools for students with hearing loss and other disabilities. This was primarily a
reflection of society’s priorities about accessibility: a major focus had been to remove barriers for
persons with mobility disabilities.

A STANDARD TO REMOVE ACOUSTICAL BARRIERS IS DEVELOPED

We would never teach reading in a classroom without lights. Why then do we teach in “acoustical
darkness”? Speaking to a class, especially of younger students, in a room with poor acoustics, is
akin to “turning out the lights” (John Erderich, PhD, 1999).
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HISTORY

The Acoustical Society of America (ASA), The American Speech-Language-Hearing Association,
and others had been urging the Access Board to consider research and rulemaking on the acous-
tical performance of building and facilities, in particular school classrooms and related student
facilities. Other active groups included individual acoustics professionals, parents of children
with hearing loss, individuals who are hard of hearing, and a consortium of organizations repre-
senting people with disabilities. The effect of poor classroom acoustics had been studied for years
and the research data overwhelmingly supported the need for all students, but especially young
students and those with hearing loss and other disabilities, to have access to classroom acoustics
that supported learning and communication.

In 1997, a parent of a child with hearing loss used a formal legal process of petition. She peti-
tioned the Access Board to amend the ADA Accessibility Guidelines. She asked the board to
include new provisions for acoustical accessibility in classrooms to remove barriers for children
with hearing loss. It was this parental petition that caused the Access Board, in 1998, to publish
a request for information to gather public input on the issue of classroom acoustics. The Board
subsequently actively supported the ongoing efforts to create a standard.

In mid-1997, the ASA had commissioned a Working Group on Classroom Acoustics in con-
junction with the American National Standards Institute (ANSI) to develop a draft standard
for approval by the ANSI committee responsible for noise issues (S-12). This Working Group
included audiologists, acoustic engineers, building managers, educators, interior designers, per-
sons with hearing loss, architects, acoustical materials manufacturers, parents, professional orga-
nizations, consumer organizations, and governmental organizations.

CLASSROOM ACOUSTICS STANDARD APPROVED JUNE 2002

The ANSI standard was submitted by the Working Group to the ANSI Board of Standards Review
for approval at the end of May 2002. The ANSI Board approved this standard on June 26, 2002.
The Access Board proposed this standard to the International Code Council (ICC) for inclusion
in a future International Building Code (in process at time of publication). When ICC approves
the standard as Code, future school buildings and renovations will have the opportunity to be
acoustically supportive to learning and communicating.

Taken by itself, the new ANSI/ASA standard is voluntary unless referenced by a code, ordi-
nance, or regulation. However, school systems may require compliance with the standard as part
of their construction documents for 