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T
he legislature of the S

tate of T
enneseze recently enacted legislation

m
andating that all educational facilities constructed, rem

odeled or renovated
henceforth should have provisions for accom

m
odating the physically

im
paired. A

 reason for this car. be attributed to the position of the S
tate D

epart-
m

ent of E
ducation that no institutions in this S

tate should provide services for
the physically handicapped, except in those cases in w

hich the student or child
cannot function to the full extent of his ability in a regular classroom

, or w
here

there are extenuating circum
stances requiring that he not be placed in a

regular (i.e. norm
al, typical) classroom

.

In response to this legislation, the T
ennessee S

tate D
epartm

ent of
E

ducation w
as given the responsibility for estsclishing criteria that w

ould
enable handicapped students to attend schools in his/her district.

T
he

T
ennessee S

tate D
epartm

ent of E
ducation subsequently requested the S

chool
P

lanning Laboratory, C
ollege of E

ducation, U
niversity of T

ennessee, to assist
in developing guidelines for m

aking education facilities accessible to, and
usable by, the physically im

paired. A
n extensive and com

prehensive study w
as

initiated by the Laboratory in response to this request. S
everal steps w

ere iden-
tified as necessary for these guidelines to reflect current thinking as w

ell as be
com

prehensive in nreure.

Inform
ation w

as requested from
 the C

hief S
tate S

chool O
fficer in each

S
tate regarding that S

tate's procedure for identifying handicapped students
and guidelines for m

aking education facilities accessible to, and usable by,
these students. E

ach response w
as tabulated and com

pared to reveal both
sim

ilarities and iisparities betw
een and am

ong each of the S
tates.

S
im

ultaneously, assistance from
 num

erous national organizations w
as

requested to further identify the handicapped and determ
ine the type of facility

to adequately accom
m

odate these students.

6



A
s a com

plem
ent to this phase of the study,an extensive review

 of literature
w

as conducted utilizing the resources of the libraries at the U
niversity

of
T

ennessee and inform
ation available from

 the E
ducational

R
esources

Inform
ation C

enter located at the T
ennessee R

esearch C
oordinating

U
nit.

F
rom

 these tw
o phases of the study (i.e., the analysis ofthe state plans and

the review
 of literature), prelim

inary guidelines foe m
aking

facilities accessible
to the handicapped in the S

tate of T
ennessee

w
ere developed.

T
he developing of the prelim

inary guidelines
w

as not deem
ed to be

sufficient, for obviously, the im
pact of them

 is to be
trem

endous. It w
as felt the

guidelines should be review
ed by a panel of experts

fam
iliar w

ith the
elim

ination of architectural barriers and m
aking facilities

accessible to, and
usable by, the physically im

paired.

T
w

o critiques, by the panel, w
ere considered

necessary. F
irst,

it w
as

required to determ
ine the adequacy of the prelim

inary guidelines
and to ask for

suggestions for im
proving them

.

U
pon receiving the initial critiques, the guidelines

w
ere revised to

incorporate suggestions of panel m
em

bers.

A
 second critique w

as conducted utilizing the panel of
experts. In this

m
ailing, they w

ere asked to react to the revised
guidelines. T

hus, the
panel m

em
bers had an opportunity to review

 the revised guidelines
and to

determ
ine their adequac,,.

T
he guidelines kr the S

tate of T
ennessee for m

aking
facilities accessible to

and usable by the physically im
paired, reflect the com

bined
thinking of the

m
ost know

ledgeable persons available. U
se of these guidelines by

school
system

s throughout the S
tate w

ill insure that all citizens
m

ay enjoy the benefits
that have been denied to them

 because of the inaccessibility
of m

any of the
buildings of this S

tate.

7
7



T
H

E
 SE

T
T

IN
G

M
ost persons use sidew

alks, stairw
ays, revolving doors, restroom

s, public
telephones, hallw

ays and parking lots w
ithout m

uch thought. R
ather, they are

accepted as part of their daily activity. F
or m

illions of A
m

ericans, how
ever,

these com
m

on structures present trem
endous barriers to a norm

al w
ay of

living. If one is bound to a w
heel chair, a six-inch curb can be just as great an

obstacle as a ten-foot w
all. S

teps, a narrow
 doorw

ay, or an inaccessible
restroom

 restrict handicapped persons and lim
it their freedom

 and m
obility in

the com
m

unity, business, or perhaps even the hom
e.

A
rchitects in the past have been content w

hen the structures they designed
functioned w

ell by accom
m

odating the"average person': P
opulation statistics

for the physically handicapped in the U
nited S

tates in general state that one
person in ten, how

ever, has som
e disability w

hich prevents him
 from

 using
buildings and facilities designed for the physically fit.

E
ducators and architects are now

 beginning to realize that the special
architectural needs of the physically im

paired are com
plex and require

considerations different from
 those previously used.

O
f particular interest is the realization

that physically handicapped
youngsters com

prise a sizeable percentage of the national school-age
population. It has been estim

ated that from
 ten to tw

elve percent of school-age
children, or three to four m

illion, have serious physical handicaps of one kind
or another. A

 N
ational H

ealth S
urvey indicated that over tw

o m
illion children

under fifteen years of age are affected by blindness, deafness, paralysis,
m

issing or deform
ed lim

bs, or other orthopedic handicaps. M
any others are

epileptics, have serious speech defects as a result of cleft palate, cerebral
palsy or another congenital defect, or suffer from

 a variety of health
im

pairm
ents (P

atterson, 1962, p. 231).

A
 census conducted sin the S

tate of T
ennessee during the spring of 1973

of
8



identified 82.811 children ages 5-18 as being handicapped and therefore
eligible tor, or in need of, supportive or corrective educational services. T

his
census also identified 89,168 children in the sam

e age range as possibly
handicapped. but not certified by a specialist.

T
his total num

ber of verified and possibly handicappel (referred) children
ages 5-18 w

as 171,979 or 18.24 percent of the school age population of
1,057,601. A

m
ong the 171,979 identified as handicapped

or referred, 52,593 or
30.5 percent w

ere physically handicapped. F
or the

purpose of the census, the
physically handicapped w

ere defined as the crippled and other
health

im
paired, speech handicapped, hearing handicapped, partially seeing,blind,

and m
ultiple disabled.

In order to com
pare the T

ennessee data w
ith national figures,

a study
reported in the N

ational E
ducation F

inance P
roject

w
as used to determ

ine
exceptionality prevalence rates; (Johns, A

lexander, Jordan, 1971,
p. 69).
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U
tilizing these national prevalence rates

and applying them
 to the school age(5-18)

population of 1.057,601, it is expected that
T

ennessee w
ould have 115,354 handicapped

children. O
f this total, 42,624, or 38.9 percent

w
ould be expected to be classified

as
physically handicapped. T

his figure
com

pares
favorably w

ith a recent estim
ate contained In

the C
ensus R

eport of T
ennessee's E

xceptional
C

hildren w
hich suggests that there

are 115,000
children in T

ennessee that w
ould qualify for

special supportive, and/or corrective services
to m

eet their needs and m
axim

ize their capabil-
ities as citizens.

C
hildren w

ith handicapping conditions
are

found to som
e degree in all school divisions

throughout the nation.
R

ecent legislation,
court cases and parental pressure m

ake it
necessary that school architects consider the
total school population in school plant design.
If

integration of exceptional and norm
al

children is to be a goal of the educational
program

, then the physical and psychological
environm

ents m
ust be carefully planned to

provide the necessary accom
m

odations and
allow

 these children to enjoy the total school
program

.

9
/
0
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I'm
 very glad for the new

 em
phasis on including individuals w

ith
disabilities in the regular schools. I'm

 very glad for the legislation
w

hich now
 m

akes it m
andatory in m

ost of our states. B
ut I w

ant to
say som

ething em
phatically: I've never seen a problem

 w
ith this

dim
ension solved w

ith legislation; it takes a great deal m
ore than

legislation.

T
here m

ust be a readiness on the part of the school system
 into

w
hich these disabilities are going to be introduced. T

here m
ust be

a readiness on the part of the faculty of that school. T
here m

ust be a
readiness on the part of the able-bodied students.T

here m
ust be a

readiness on the part of the fam
ily of the child w

ith the disability to let
him

 enter into that com
petitive situation and not be solicitous, too

overprotective, and not undo w
hat the school has done the m

inute
ha leaves school. A

nd there m
ust be a readiness on the part of the

young person w
ith the physical disability. A

nd unless that readiness
exists, the best planned school w

ith all the w
ill that com

es from
 the

higher echelons w
ill be a m

iserable failure. In w
orking w

ith these
people, deviate as little as possible. T

hey have the saint aspirations,
interests, talents, and skills as all people. T

om
orrow

, any one of you
could be a paraplegic from

 an autom
obile accident, falling dow

n the
steps, falling in a bathtub. W

ould you have any less of a head or
a

II

heart than you have today? W
ouldn't it be crim

inal if som
eone should

think of you in your ow
n facilities in w

hich you w
ork that because of

that G
od-given unfortunate circum

staixn you could no longer
practice your profession? T

hey m
ust have the zegiya avonues, be

privileged to travel the sam
e avenues you and I have traveled; the

avenue of self-exploration, and self-identification
to identify

ourselves as part of, and apart from
, the rest of the w

orld. T
he avenue

of self-expression, the avenue of self-adm
inistration, and the avenue

of self-discipline. S
eriously, anyone w

ho has ever w
orked closely w

ith
disabled persons know

s that they have not traveled these avenues,
there has alw

ays been som
e third party therem

orn, dad, a doctor, a
counselor, a teacher deciding for them

 w
hat they could and couldn't

do and this has been part of their dem
i'e. T

hey need to have the
opportunity to pursue all avenues of endeavor and all fact

of life,
C

ie need for se.. ',M
y, the need for faith, in all of its m

anifestations.
T

hey m
ust be put nto situations w

hich are challenging because they
w

ill develop only to the degree to w
hich they are challenged. A

nd
anytim

e som
e teacher says he doesn't think you should do that, you

m
ay be taking aw

ay the best learning experience this youngster had.
Let him

 find out for him
self w

ithin the param
eters of good facilities

and good program
m

ing w
hether he can do it.

If w
e w

ill break dow
n the m

an-m
ade physical barriers and open up

the opportunities to these young people, they in turn w
ill project

them
selves am

ong us and break dow
n the attitudinal barriers.

D
r. T

im
 N

ugent. D
irector

D
ivision of R

ehabilitation
E

ducational S
ervices

U
niversity of Illinois
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M
any states are closing dow

n or phasing out their large
institutions in favor of group hom

es and foster care. A
gencies such as

U
nited C

erebral P
alsy, the C

rippled C
hildren's S

ociety, G
ood W

ill,
and N

ational E
aster S

eals have joined forces for the developm
ent of

new
 residential units for the severely handicapped located in the heart

of ordinary neighborhoods in ordinary cities. A
s a result of this

new
influx of disabled persons into the school district and in anticipation of
a new

 state law
 m

andating equal education for all disabled children,
the S

eattle P
ublic S

chools initiated a plan to integrate all their
disabled constituents into regular hom

e schools.

F
orty-eight states now

 have legislation m
andating som

e kind of
educational service for handicapped children. O

ver thirty states,
T

ennessee am
ong them

, nave enacted com
prehensive special

education legislation requiring that public education
assum

e the
prim

ary responsibility for educating all handicapped children and
em

phasizing individual diagnosis and evaluationnot labels
or group

categories.

In addition to state legislatures, the judicial system
 is also firm

ly
upholding the rights of the handicapped to equal treatm

ent, equal
education. and equal opportunities.

I3

M
any school districts frequently discharge their obligation

to
handicapped students by either providing tult;on assistance for

a
private education, or by transferring the student out of the state

or out
of the district, or by constructing a single m

agnet center in
a rem

ote
corner of the district w

here all disabled students are sent for learning
and therapy. M

any school districts all over the country
are opening

new
 m

agnet centers for particular disabilitiesschools for the deaf,
the em

otionally disturbed, the physically handicapped, the
m

entally
retarded, the blind, the brain dam

aged, the cerebral palsied, and
the

learning disabled. Y
et, there is a visible trend

aw
ay from

 such m
agnet

centers for the handicapped and a grow
ing num

ber of law
suits

are
challenging the legitim

acy of rem
anding students to such special

centers. C
ourt decisions so far are aw

ay from
 secluded restrictive

environm
ents exiled from

 the com
m

unity, and tow
ard less

restrictive,
m

ainstream
 facilities m

ost like those provided norm
al children.

R
ather than bringing special ed students to regular schools,som

e
school districts are bringing regular students to form

er specialed
centers. In S

eattle, W
ashington, for exam

ple, em
pty school buildings

w
hich had been converted into special schools have recently added

new
 w

ings for both norm
al students and neighborhood kids as w

ell.

M
any school districts are now

 building a new
 breed ofschools

aim
ed at integrating the disabled youngster w

ith the students
in a

particular neighborhnrd. T
he D

anbury S
chool in C

larem
ont, C

alif.,
for exam

ple, is a new
 school designed for 120 neighborhood

13



elem
entary school kids plus 90 orthopedically handicapped and 6

m
ultiply handicapped youngsters. T

he school w
as planned w

ith 3
open plan pods, three for the regular kids on the right and tw

o pods
tw

ice regular size on the left for the handicapped. In the beginning,
the tw

o program
s stayed pretty m

uch to them
selves but pretty soon,

due to som
e specially designed equipm

ent for the handicapped that
attracted teachers in the regular program

 and because the teacher
planning office w

as specially designed for all teachers to share
together, the tw

o program
s began to m

erge.

R
ather than building new

 schools, som
e school districts are

concentrating on specialized support and early intervention facilities.
T

he F
am

ily Learning C
enter in T

oledo, O
hio, for exam

ple, is an old
elem

entary school building w
hich has been converted into a resource

and training center for very young deaf children and their parents and
siblings. P

ortions of the old school building w
ere m

odernized into
living room

s, kitchens, bedroom
s, and baths. T

hen, entire fam
ilies

w
ith deaf children are brought into this laboratory in order that special

teachers can train all the fam
ily in w

ays to com
m

unicate and relate to
the deaf. T

he program
 has been so successful that the school district

has been able to m
ainstream

 all their graduates in regular elem
entary

schools.

V
ocational and rehabilitation centers are frequently another kind

of specialized support facility w
hich has great potential for young

disabled children. In fact, m
any school districts are already building

their ow
n vocational and provocation training centers w

ith special
program

s for the handicapped contained in these career m
agnet

centers w
hich draw

 their students from
 all over the district.

In N
ew

 Y
ork, special state legislation allow

s school districts to pool
their resources in order to offer special services that are not
econom

ically feasible for a single district. T
he result of this district

cooperation is usually a separate board of education com
prised of

representatives of all cooperating districts. T
his board m

onitors the
special facilities and program

s.

T
here are all sorts of new

 things happening In special education
today. E

verything that is happening, how
ever, is m

oving In the
direction of placing the disabled person back into society. C

learly,

5"
14

these exam
ples show

 that society and the handicapped have a lot to
gain from

 one another. T
hose schools w

hich have already pioneered
new

 program
s have produced graduates w

ho are better citizens, w
ho

contribute to society and are no burden on the taxpayer. M
aybe in the

future, our disabled youngsters w
ill be looked upon as a class of

people w
ith huge potential, persons w

ho w
ith the proper treatm

ent
and training w

ill becom
e a m

ainstay in the U
nited S

tates w
orking

force.

Larry M
olloy

P
roject D

irector
E

ducational F
acilities

Laboratories
N

ew
 Y

ork
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W
e have an appreclabls percent of the handicapped, including

m
entally handicapped, the hearing, sight and speech handicapped.

and those w
ith m

ultiple problem
s, w

hose handicaps w
ill notgo aw

ay
w

ith tim
e or treatm

ent.

T
he handicapped have been found to reach a state of boredom

.
w

hen :n the educational process they've reached their academ
ic level.

V
ocational subjects can open new

 doors for them
 in new

 fields.

M
ost of u vho have been closely associated w

ith handicapped
children have learned C

ie W
et* of a handicapped m

em
ber to other

siblings.

N
ext, w

hat are the goals in vocational education? O
bviously, it is

that w
e are preparin; young people fcr the w

orld of w
ork. T

he
preparation fx the W

erid or w
ork m

eans a great deal.
It m

eans
T

eam
ing skills; it m

eans learning w
ork habits; learning groom

ing; it
m

eans learning a lot of things. B
ut it's all part of the preparation for the

w
orld of w

ork w
hich is certainly the goal of the handicapped

as w
ell as

the gJal fur any of the rest of us.

7

T
he handicapped have their strengths, they have stronger

urges
and need m

ore direction and m
ore careful guidance in accom

plishing
this. C

ertainly, one of our goals w
hen w

e talk about vocational
education for the handicapped is preparation for independent living.

A
fter the student has joined the regular curriculum

 and becom
e

just another student
the curriculum

 w
e m

ust still recognize that he
is an individual, that he has his needs, and that w

e m
ust recognize

these needs and give direction to him
 as an individual. A

s long as our
total educational philosophy and concept is in the directi "in of the
education of the individual the handicapped just becom

es another of
the individuals w

ho is w
orking for his education and w

ho w
e are trying

to assist in his concerns.

T
he handicapped, given the opportunity and the challenge, w

ill do
everything in the w

orld to join the crow
d. W

e do not need to alter the
system

 to conform
 to any particular requirem

ent of the handicapped
person.

T
he handk.apped are to join the m

ainstream
 of the curriculum

.
T

hey're treated as individuals along w
ith all learning. so w

e're right
back to the basic concept of self-paced learning as the approach to all
education. T

his concept of self-paced learning has brought about
trem

endous changes in education&
 facilities.

In the self-paced
learning concept w

e m
ust provide for Independent study w

herein
resources are aiailable to the student.

E
veryone w

as t.onvinced that the student could learn best by doing
w

hen he had to face the realities of earning a living. A
fter all, he hadto

be turned out of school able to do som
ething; so in order to C

o it w
hen

he gets out, he w
as given the opportunity in hands-on experience

to
do it.

W
ith the school being barrier free. the handicapped do

require, I
believe, one added facility to the norm

al school. and that I'm
going to

18
15



call the hom
e base. T

his is som
ew

hat like a m
eeting room

 lounge
w

here the handicapped student. w
ho has reached the lim

its of his
strength, can com

e to as a place of refuge. T
his m

ay be on those
occasions w

hen he feels the pressures are too great. A
round this

m
eeting room

 lounge other facilities can be located, such as an
independent study base for special purposes, the offices for the
physical therapist, the occupational therapist, the psychologist.
possibly the psychiatrist, and any others w

ho m
ay be treating the

child, giving him
 that special attention that is not the responsibility of

the teacher. It seem
s appropriate to set aside an area in the school that

the handicapped student know
s he can go to if he w

ants to. T
his

m
eeting room

 lounge should not be .!ow
n in the basem

ent or tucked
aw

ay in som
e obscure place. O

ften it is located in a convenient place
near the m

ain entrance or off the m
ain com

m
ons of the school. T

his
results in the form

ation of a natural circulation pattern, m
aking it easy

for anyone to go there.

H
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G
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E
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D
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ard
W

ard A
ssociates

A
rchitects

C
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hio

m
a
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In order that adequate attention be given to the problem

of identifying the physically im
paired,

a
survey w

as conducted of each of the 50 states and all territories in
an effort to determ

ine the best
definition for the different types of handicaps

or physical im
pairm

ents.

T
he m

ost adequate definitions w
ere those presented in

the A
m

erican S
tandards A

ssoJiation, Inc.,
docum

ent A
117.1-61. T

hose definitions
are as follow

s:

1. N
on-am

bulatory disabilities: those individuals w
ho for all practicalpurposes are confined to

w
heelchairs regardless of cause or m

anifestation.

2. S
em

i-am
bulatory disabilities: those individuals w

hom
 w

alk w
ith difficulty

or insecurity, or re-
quire the use of prostheses, braces or crutches (including am

putees. arthritics,the cerebral
palsied, and those w

ith pulm
onary and cardiac disabilities).

3. S
ight disabilities: those individuals w

ho are totally blind and those w
hose

sight is im
paired

to the extent that traveling in public areas m
ay be insecure and hazardous.

4. H
earing disabilities: those individuals w

ho are deaf or have
a hearing handicap to the extent

that they m
ight t-..d insecure in m

ajor public areas or industrial situations because
they are

unable to com
m

unicate or hear w
arning signals.

5. D
isabilities of incoordination: those individuals w

ho have faulty coordination
or palsy as a

result of brain injury, spinal injury, or peripheral
nerve injury.



S
outh C

arolina presented excellent definitions for verification of the handicapped by specialists. T
hese

definitions are as follow
s:

"H
earing handicapped pupils" m

eans pupils of age four or older w
ho are certified by a licensed

specialist that their hearing deficit requires special classes or specialized education instruction suited to
their needs;

"O
rthopedically handicapped pupils" m

eans pupils of legal school age w
ho have an im

pairm
ent

w
hich interferes w

ith the norm
al functions of the bones, joints, or m

uscles to such an extent and degree
as to require the school to provide special facilities and instructional program

s;

"V
isually handicapped pupils" m

eans pupils of legal school age w
ho either have no vision or w

hose
visual lim

itations after correction result in educational handicaps unless special provisions are m
ade.

A
 definition presented by the S

tate of Idaho is an excellent exam
ple of a precise definition requiring

the use of a specialist to determ
ine the handicap. T

his definition is stated in the follow
ing m

anner:

"B
lind." "totally blind," "visually handicapped," and "partially blind" m

eans having central visual
acuity not to exceed 20/200 in the better eye, w

ith corrected lenses, as m
easured by the S

nellen test. or
visual acuity greater than 20/200, but w

ith a lim
itation in the field of vision such that the w

idest diam
eter

of the visual field subtends an angle not greater than tw
enty degrees (20°).

D
efinitions presented by the A

m
erican S

tandards A
ssociation are adequate for the purpose of

identifying types of handicaps to be considered w
hen planning educational facilities. A

 specific
definition, such as the one developed by the S

tate of Idaho, is necessary to determ
ine those students

eligible for participation in the various program
s and also to determ

ine the funding to operate program
s

for the handicapped.

2/
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ne of the m
ethods of providing easy accesaltility is

through adequate site preparation.
A

t least one prim
ary

entrance to the facility should be at grade level w
ith little or no

use for ram
ps. In m

ultistory facilities, this entrance should be
located on a floor serviced by an elevator.

R
am

ps

R
am

ps should be provided for the handicapped w
here it is

not possible to develop a prim
ary entrance at grade level. T

h:s
should include provision for the handicapped to approach
buildings from

 parking Icits on levels different from
 the building

entrance level.
T

he ram
p should be a m

inim
um

 of 32 inches w
ide if it is for

w
heelchair traffic only. O

therw
ise, the ram

p should be the
sam

e w
idth as the entry w

ay. T
he surface of the ram

p should be
constructed of a non-slip m

aterial. S
hould the ram

p exceed 30
feet in length, a rest platform

 should be provided. T
his rest area

should be a m
inim

um
 of 5 feet.

A
 level approach to the ram

p at least 6 feet long is required.
A

t the point w
here the ram

p enters the building, there should
be a level platform

 to accom
m

odate traffic, perm
it easy access

and egress and provide a rest area for w
heelchair bound

persons. T
his platform

 should be a m
inim

um
 of 5 feet x 5 feet or

allow
 at least one foot clearance beyond the door sw

ing.

H
andrails, 32" high should be provided on each side of the

ram
p and should extend one foot beyond the top and bottom

 of
the ram

p.

z z

T
he gradient of the ram

p should not exceed 1:12 or 8.33%
.

W
hile steeper slopes are negotiable, they require som

e
additional provisions, such as a 30" w

ide "w
heelchair lane,"

w
ith a 2-inch high curb,4 inches w

ide to allow
 for em

ergency
braking by turning the w

heel of the chair into the curb, m
uch as

one parks a car on a steep hill.

S
hould the ram

ps be exposed to the elem
ents, a covered

canopy and/or built-in snow
 m

elting device should be
provided to prevent the ram

p surface from
 becom

ing slippery
and hazardous.

W
alks

T
here should be at least one prim

ary entrance w
ithout steps

providing access to the facility.

T
he slope or gradient of this surface should not exceed 5%

or 1:20. In the event that the w
alk gradient is 5%

 for 60 feet or
m

ore, a rest platform
 4 feet 6 inches long should be provided

every 60 feet. T
he surface should be a non-slip m

aterial and be
a m

inim
um

 of 48 inches w
ide.

A
t those points w

here a w
alk intersects other w

alks, ram
ps

or drivew
ays, the w

alk should blend to a com
m

on level w
ith

surrounding surfaces. T
his does not include m

ajor arteries of
autom

obile traffic.

z 3
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A

t those points w
here a w

alk intersects other w
alks, ram

ps
or drivew

ays. the w
alk should blend to a com

m
on level w

ith
surrounding surfaces. T

his does not include m
ajor arteries of

autom
obile traffic.

A
t the entrance of the building, there should be a level

platform
, allow

ing a m
inim

um
 of 5 feet by 5feet or allow

 at least
one foot clearance beyond the door sw

ing.
In order to achieve m

axim
um

 independence, the handi-
capped person should be offered every opportunity to
m

ove unhindered along key routes. T
o assist this, gratings,

m
an-hole covers, raised or w

ide joints in the w
alk surface,

gravel or cobole stone surfaces, or m
aterials that becom

e
slippery w

hen w
et should not be included as a part of the w

alk
design.

y
22

P
arking Lots

S
pecial parking privileges are norm

ally extended to
persons w

ith tem
porary or perm

anent disabilities.
T

hese
parking spaces should be located as close to the facility as
possible. W

hile the num
ber of spaces reserved for the disabled

w
ould certainly be variable, it has been found that 5 percent is

usually adequate. T
hese reserved spaces m

ust be identified to
m

ake them
 available for their intended use.

A
nother consideration is to m

ake certain that the physically
Im

paired do not have to travel behind parked cars or across
lanes of traffic. W

hile parallel parking at the curb adjacent to
the destination point is m

ost desirable, it is not alw
ays feasible.

In the event that parking bays are required, it is necessary
that adequate room

 be provided for getting in and out of the
vehicle. B

y designing parking bays 10 feet w
ide and providing

an aisle 2 feet w
ide betw

een every 2 spaces, the possibility of a
handicapped person's having to travel through lanes of traffic
or behind parked cars is reduced.

T
he w

alkw
ay to the destination point should be at parking

lot level, ram
ped, or properly curbed to provide easy access to

neighboring areas.

C
urbs

A
t pedestrit:. crossings, traffic sign junctions, street

corners, intersections w
ith vehicle parking areas, and other

suitable crossing points, pedestrian and vehicular surfaces
should be blended to a com

m
on level surface. T

he curb should
be painted a contrasting color w

ith that of adjacent surface to
provide easy identification.

F
or the blind, it is advantageous that the ram

p and curb be
constructed of a distinguishing surface texture such as
patterned or ribbed finish.
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E
ntrances

A
t least one prim

ary entrance to the facility
should be

usable by those individuals w
ith handicaps, including T

hose
w

ho are w
heelchair bound, those suffering from

tem
porary

disabilities (broken arm
s, legs, post-operative, etc.) and those

w
ith other physical im

pairm
ents.

It is im
portant that this

entrance be accessible to elevators should the building be
m

ulti-story.

D
oors

D
oors constitute an elem

ent of extrem
e

im
portance in

m
aking certain that a facility is accessible to and

usable by the
handicapped. W

hile im
portant to all w

ith m
obility

problem
s.

they are of particular concern to those in
w

heelchairs or on
crutches.

A
ll doors to be used by the handicapped should

provide a
clear m

inim
um

 opening of 32 inches w
ide.

S
hould the

entrance be at an angle, the clear opening w
ould need to be

larger. T
here should be a level approach extending 5 feetin the

direction of the door sw
ing or extending at least

one foot
beyond the door sw

ing.

T
he threshold should be flush if possible, butno higher than

3/4 inches and have no vertical rise greater than 1/4
inch. T

his
w

ill allow
 easy access and egress and

present few
 problem

s to
the w

heelchair bound.

W
hile double-acting doors are not considered

desirable, in

the event they are provided, a view
ing panelshould be present

w
ith the low

er edge of the panel 36 inches from
the floor. If the

door is largely glass surface, it should be
m

arked so as to
prevent accidentally w

alking into or through
it.

K
ick plates at least 16 inches high, of

a m
aterial or finish

hard and durable enough to w
ithstand the

abuse of crutches,
w

heelchairs, and braces, should be
an integral part of the door

design.

T
he force required to

open a door should not exceed 8
pounds, w

ith 5 pounds being preferred.

S
hould autom

atic door openers and closers be
installed.

10-12 seconds betw
een opening and closing

action is required.

27
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H
andles should not be m

ore than 3 feet 6 inches from
 the

floor. H
orizontal lever handles are preferred, although large

serrated door knobs m
ay also be utilized effectively. D

oors
opening to danger areas (e.g., boiler room

s. loading platform
s.

or stairw
ells) should be knurled to serve as a w

arning to those
w

ho are visually handicapped.
R

evolving doors present an insurm
ountable obstacle to

w
heelchair users and users of crutches and canes. T

hose w
ith

visual handicaps experience extrem
e difficulty in negotiating

this type of door also. T
herefore, w

hen revolving doors exist,
an additional side-hung door should be provided.

In som
e facilities, 2 sets of doors are used at the entrance.

W
hen these are planned. there m

ust be a m
inim

um
 of 6 feet 6

inches betw
een the inner and outer doors of the vestibule to

insure that a w
heelchair bound person cannot be trapped.

D
oors should be recessed w

henever possible and not open
directly into the path of hall traffic.

28

C
orridors

A
 corridor m

ust be a m
inim

um
 of 5 feet w

ide in order that 2
w

heelchairs be able to pass each other in a head-on direction.
N

on-slip flooring surfaces should be used. S
om

e w
axes or

polishes have ingredients w
hich help to m

ake them
 slip

resistant. T
his is particularly im

portant w
hen the floors are

used.
F

loors should be on the sam
e level, or connected by a ram

p.
S

uch design features as level changes are aesthetically quite
pleasing but present severe handicaps to those w

ith m
obility

problem
s.

Low
 hanging or projecting fixtures such as door closers,

fire extinguishers, ceiling lights, exit signs. w
ater fountains,

and lockers present hazards to all, but particularly the visually
handicapped and should be avoided.

stairsLocal construction codes should be consulted regarding
the tread depth - riser height ration, w

hen designing stairs.
R

isers should not exceed 7 inches in height and should have no
projecting nosings. as these present hazards to those w

ith
m

obility difficulties.

A
 m

inim
um

 of 30 footcandles of illum
ination should be

provided. Landings m
id-w

ay betw
een floor levels are helpful

for those requiring a rest stop during ascent or descent.

H
andrails should be 32 inches above the surface and should

continue uninterrupted for the full length of the stairs. T
he rail

should also extend 12 inches beyond the top and bottom
 of the

stairs. but this extension should not becom
e a hazard in itself.

T
he diam

eter of the handrail should be 1-1/2 - 2 inches and be
m

ounted at least 1 - 1/2 inches from
 the w

all surface. R
ecessed

railings are not desirable and should be avoided. H
andrails

2.1



should be provided on both sides of the stairs w
henever

possible, so as to be accessible to all users.

S
tuds or m

arkings on the rails inner surface assist the blind
in becom

ing aw
are of the

presence of landings on the end of
the stairs. T

hese m
arkings should be designed

so that they do
not becom

e hazards them
selves.

E
levators

A
n elevator as an integral feature of a

m
ulti-story facility Is a

reasonable design assum
ption, quite

separate from
 the

specific needs of the handicapped.
F

or the handicapped,
how

ever, an elevator is an essential requirem
ent. T

he level
norm

ally used as an entrance into the building should be
served by the elevator, as should all other levels that

could
feasibly be used by the typical building occupant.

E
levators should operate autom

atically and stop precisely
at floor level. E

levator doors thatopen and close autom
atically

m
ust be equipped w

ith a pressure-sensitive safety
edge or

should have a photo-electric cell m
echanism

 to
prevent the

doors closing w
hen the doors opening is in

any w
ay

obstructed.

O
n opening. the doors should rem

ain
open for 10-12

seconds. T
he closing tim

es should be 3 - 3-1/2 seconds.

T
he interior cab size should be a m

inim
um

 of 61 inches
x 66

inches. T
his space w

ill allow
 a w

heelchair to
turn around

inside. A
t the entrance to the elevator,

a 5-feet by 5-feet level,
unobstructed area should be provided.

H
orizontal rails approxim

ately 32 inches above the floorare
helpful to those using the elevator. T

he interior surfaces
should be constructed of m

aterial resistant to
scratching and

m
arring by w

heelchairs, crutches, braces, and prosthetic
devices.

3
0

T
he call buttons in the elevator lobbies should be centered

at approxim
ately 40 inches above the finished floor.

T
he operating panel should be centered 40

inches from
 the

floor and utilize buttons that are illum
inated and

project from
the panel board. A

dditionally these buttons should
be m

arked
w

ith raised or engraved identification
adjacent to the button. A

P
U

S
H

-T
O

-S
T

O
P

em
ergency button raised from

 the panel
should be included. N

o control button should be
higher than

48 inches.

H
eat sensitive control buttons should

not be used, as all
handicapped persons cannot utilize them

.

M
I.O

V
A

T
O
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D
rinking F

ountains

A
 drinking fountain should be located on each floor in a

recessed area no less than 30 inches w
ide to provide easy

access and yet not be a hazard.
T

he upper edge of the fountain should not be m
ore than 34

inches from
 the floor. T

he controls and spouts should be
located at the front of the fountain and be both hand and foot
operated. T

he drinking spout should point parallel to the front
edge of the fountain.

In the event that special fountain arrangem
ents cannot be

provided, a paper cup dispenser should be m
ade available. In

such a case, adequate trash disposal m
ust be provided.

E
lectrical and M

echanical

C
ontrols for lights, fire alarm

s and sim
ilar devices should be

26
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accessible to, and usable by, the handicapped. T
hese controls

and sw
itches should be 36-40 inches above the floor.

In areas utilized by the handicapped, electrical outlets
should be no less than 18 inches above the floor.

T
here should be no m

ore than 2 sw
itches per plate. E

ach of
these should be sim

ple and positive action. A
 push-pad

clipped over the sw
itch perm

its easy operation for forearm
 or

elbow
. A

 large push button is also convenient for those w
ith

finger or hand disabilities.

Identification

R
aised or notched letters or num

bers should be used to
identify room

s. T
he identification plaque should be 5460

inches from
 the floor and located on the w

all adjacent to the
handle-side of the door.

P
anic hardw

are bars should be m
arked w

ith em
bossed

tape, in braille, to indicate the place to w
hich the door leads.

W
arning S

ignals

.B
oth visual (blinking lights) and audible (horns. bells,

sirens, etc.) signals should be provided throughout the facility.
O

ften this signal system
 is the sam

e as used to indicate class
and activity changes; thus, this system

 w
ill serve a dual

purpose if signal devices are provided in each learning space
as w

ell as in the corridors.

T
elephones

A
n adequate num

ber of telephones should be provided.
T

he instrum
ent should be w

all m
ounted w

ith no legs or
enclosure to prevent access. U

nderside clearance betw
een the

33



bottom
 of the instrum

ent or shelf and the floor should be at
least 30 inches. T

he dial should be push button if possible and
no m

ore than 39 inches from
 the floor. T

he coin slot should be
no m

ore than 36 inches from
 the floor. W

henever possible,an
am

plifier or volum
e control on these phones should be

provided for the hard-of-hearing.
A

 phone m
ounted to these specifications also

serves sm
all

children quite w
ell.

S
anitary F

acilities

It is essential that an adequate num
ber of sanitary facilities

be m
ade available to and usable by the physically

handicapped. A
 restroom

 for each sex should bo provided to
include all of the follow

ing m
odifications and equipm

ent w
ith

the exception of the urinal w
hich logically applies to m

ales
only.T

here should be one toilet stall that is 36 inches w
ide and

a
m

inim
um

 of 60 inches deep. T
he door providing access to this

stall should be cut-sw
inging and have a m

inim
um

 clear
opening of 32 inches. T

he toilet seat should be betw
een 19-20

inches above the floor to allow
 for easy transfer by the chair

bound. H
orizontal hand rails should be m

ounted 33 inches
from

 the floor and fastened securely at both ends and in the
center.

T
his rail should be 1 1/2 inch is in diam

eter and
m

ounted so as to provide a 1 1/2 inch clearance betw
een the

rail and the w
all. A

dditionally, a vertical rail 18inches long and
of the sam

e dim
ensions should be m

ounted w
ith the

low
er end

33 inches from
 the floor. T

his w
ill provide stability for those

w
ith am

bulatory handicaps.

U
rinals

W
all-m

ounted urinals are preferred over floor-m
ounted or

stall-type urinals because of the clear space betw
een the

low
er rim

 of the fixture and the floor. T
he front rim

 of the bow
l

should he 19 inches from
 the floor, as this is the

m
ean height of

a w
heelchair seat from

 the floor and w
ould allow

 easy
use of

the facility. A
 level-type m

anual flush system
 w

ith controls
no

m
ore than 40 inches from

 the floor should be utilized.

M
ksT

he lavatory basin should be w
all-m

ounted or contained in
a counter top so as to provide a m

inim
um

 of 30 inches of
clearance betw

een the floor and the sink edge or counter
apron.

C
are should be taken that drain pipes and hot w

ater pipes
under the fixture are insulated to protect the user from

 possible
bum

s. It should be noted that m
any persons w

ith m
obility

35-
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difficulties have sensory im
pairm

ents also. requiring this type
of protection.

S
elf-closing faucets should not be used. R

ather. w
rist-blade

or lever handles should be installed so that a m
inim

um
 of 1 1/2

inches of clearance is provided betw
een the handles' turning

radius and the w
all.

A
s an aid to those w

ith sight deficiencies. the placem
ent of

the hot w
ater faucet on the left and the cold on the right should

be a standard procedure.
M

irrors and shelves should be provided at a height as low
 as

possible. A
nother m

ethod w
ould be to use a m

irror that is
m

ounted in a tilted position. thus providing a full view
. If this is

not used, then the m
irror should be m

ounted so that the bottom
edge of the fixture is no m

ore than 40 inches from
 the floor.

A
 full-length m

irror m
ounted w

ith the bottom
 edge 24

inches from
 the floor is desirable and w

ould be easily utilized
by all persons.

T
ow

el racks. tow
el dispensers, toilet paper dispensers.

soap containers and any additional hardw
are should be

m
ounted to provide a m

inim
um

 of 40 inches clearance from
 the

floor.
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A
uditorium

In an auditorium
, it is im

portant that the physically im
paired

be accom
m

odated as w
ell as others using the facility.

T
he space provided for each chair should be 4 feet 9 inches

by 3 feet. T
he num

ber of spaces available w
ill vary. but In

general one percent of the capacity should be reserved for
w

heelchair-bound persons so that it is not necessary for them
to transfer from

 the w
heelchair to a regular seat. S

pace to
accom

m
odate stacking chairs should be provided :n order that

an able-bodied person accom
panying the chair-bound person

be able to sit w
ith that person. C

aution m
ust be exercised so as

not to obstruct the view
 of those seated behind this reserved

area.A
dditional consideration m

ust be given to exit routes so
that the exiting of those w

ith m
obility problem

s w
ill not create

any obstruction to a speedy evacuation process. B
oth the front

doorw
ays and the exits at the sides of the stage should be

designed to accom
m

odate the physically im
paired. T

his w
ill

necessitate ram
ps, handrailings, and other considerations for

such an entrance or exit.
P

rovisions should be m
ade so earphones can be used as an

aid for those w
ith hearing im

pairm
ents. E

ither an induction
coil loop. or w

ireless A
M

 or F
M

 transm
itters w

hen com
bined

w
ith head set receivers serves this purpose quite adequately.

It is feasible that the handicapped w
ill be participants in, as

w
ell as observers of. activities in the auditorium

.
T

hus,
consideration should be given to providing access to the stage
and dressing room

 areas.
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C
afeterias/D

ining H
ans

A
 person w

ith a physical im
pairm

ent should be able to
obtain the sam

e food and services as other users of a facility
w

ithout the necessity of segregated facilities to accom
m

odate
them

 or w
ithout traveling through the kitchen area via the

service ram
p t. reach the dining area.

T
raditional serving lines w

ill accom
m

odate the disabled
quite adequately if the control railing has a clear space of 34
inches betw

een the railing and the serving tray slide. T
he tray

slide can still be the regular height of 34 inches.

T
he beverage and w

ater dispensers should house spigots
or nozzles that w

ill perm
it glass to rest on the counter w

hile
beingfilled. A

isle space betw
een tables should be a m

inim
um

of 36 :nches clear space to allow
 for free traffic circulation.

D
ining tables should have a 30-inch clearance betw

een the
underside of the eating surface or table apron and the floor.

C
lassroom

P
rovision for m

aking a regular classroom
 accessible to and

usable by the physically im
paired m

andates an optim
al

therm
al, visual, and acoustic environm

ent. A
 m

inim
um

 of 150
footcandles of illum

ination should be required. T
he problem

 of
acoustic control can be aided by the use of carpet. T

his w
ill not

hinder the m
obility of those w

ith physical im
pairm

ents.
B

oth visual (blinking lights) and audible (horns, sirens or
bells) signals should be installed in classroom

s. N
ot only w

ill
these serve as indicators of class activity changes, they

m
ay

also be used as an integral part of an em
ergency w

arning
system

.
A

 w
ireless radio or an induction coil loop should be

provided to assist the hard-of-hearing. T
he equipm

ent m
ay

also serve other functions such as individual study and
language laboratory assistance.

3g

A
 sm

all diagnostic testing room
 of approxim

ately 400
square feet should be available in any facility. T

his space m
ay

serve as an instructional area and conference room
 w

hen not
being used for testing. It should be environm

entally treated to
provide an optim

al learning and testing clim
ate.

T
his

m
andates that considerable attention be devoted to the

therm
al, visual (including color), acoustical and aesthetic

environm
ent.

G
ym

nasium
s and P

hysical E
ducation

A
dequate space should be provided in the gym

nasium
 to

accom
m

odate m
odified or adapted physical education

activities.
A

daptation for the physically im
paired generally

involves a m
odification of activity through degree or m

anner of
participation as opposed to extensive special equipm

ent
m

odifications.
In those instances requiring m

odified
equipm

ent, the fixtures, sockets, and supports norm
ally

Installed
in

a physical education
facility

w
ill

usually
accom

m
odate any special equipm

ent.

3
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S
w

im
m

ing P
ool

A
 sw

im
m

ing pool is valuable in a physical education
program

, but it is of particular value to a handicapped program
.

A
 few

 facility m
odifications are necessary to accom

m
odate

the physically im
paired. T

he pool deck surface should be of a
non-slip m

aterial. T
his provides protection not only for the

disabled but also for other users. A
 flush deck pool should be

installed.
A

ccess into the pool should be by m
eans of a sloping ram

p
or steps equipped w

ith hand rails. E
ither of these adaptations

is acceptable. S
om

e attention should be devoted to the surface
drainage system

 of the pool to insure the gutter norm
ally used

for debris control does not becom
e a hazard.

Sanitary Faaifit kw
 (for each sex)

A
 m

inim
um

 of one toilet stall, lavatory and accessory
cluster that m

eets requirem
ents previously established for a

restroom
 perm

its the disabled to use the facility.
E

ach show
er room

 should contain tw
o specially designed

show
er cubicles. O

ne should have a seat on the left cubicle
w

all, the other on the right. In both instances, the seat should
be opposite the show

er head.
T

he show
er seat height should be equal to the height of the

w
heelchair seat w

hen the chair is outside of the show
er

cubicle. T
he seat should be 14 inches w

ide, extend the full 3
feet length of the cubicle w

all and turn the corner for at least 8
inches on the adjacent perpendicular w

all.
T

he seat should be designed to perm
it it to be folded back

against the w
all w

hen not in use.
A

 horizontal rail or grab bar should encircle the show
er

cubicle, be 1 1/2 inches In diam
eter and have 1 1/2 inches

clearance betw
een the rail and the w

all. T
he rail should be

go
30

m
ounted 33 inches above the show

er floor and be securely
fastened to the w

all.

T
he cubicle should be a m

inim
um

 of 3 feet by 3 feet, w
ell

drained and have a non-slip floor. A
n entrance area to the

cubicle at least 4 feet x 3 feet should be provided as a private
disrobing area and also serve as a drying area w

hen leaving the
show

er stall.
T

he splash curb at the threshold of the show
er cubicle

should not exceed 2 inches in height. T
his w

ill allow
 the foot

rests of the w
heelchair to pass over this curb and perm

it an
easy transfer to the show

er seat.



W
rist blade or lever handles for w

ater controls should be
used. T

he tem
peratures of the w

ater should be regulated so as
to ensure that the handicapped user w

ill not be burned. T
here

are 2 m
ethods of accom

plishing this O
ne w

ould be to regulate
the tem

perature of the w
ater to approxim

ately 110
- 112

degrees at the supply point, giving a w
ater tem

perature at the
delivery point of about 105 degrees. A

 second m
ethod w

ould
be to install therm

ostatically controlled anti-scald valves on the
show

er. E
ither of these m

ethods is acceptable.
T

he soap tray and tow
el bar should be m

ounted no higher
than 40 inches from

 the show
er floor.

A
t least one student laboratory station should be provided

to accom
m

odate the physically im
paired.

T
his w

ould
necessitate that a 30-inch clearance exist betw

een the bottom
of the w

ork surface or apron and the floor. T
his space m

ust
also be 18 inches deep and a m

inim
um

 of 30 inches w
ide. H

ot
w

ater pipes in this space should be insulated.

F
aucets and utility outlets at these stations should be side-

m
ounted rather than rear-m

ounted and be equipped w
ith

w
rist-blade or lever handles. T

he aisle in this area should be a

m
inim

um
 of 36 inches w

ide and clear of obstructions.

Libraries

A
t least one percent of the study carrels and library tables

should be accessible to the handicapped. T
his requires a

m
inim

um
 of 30 inches clear space betw

een the underside of
the w

ork surface or table apron and the floor.
A

s it is net econom
ically feasible to design the book stack

area to perm
it total m

obility and use by the severely physically
disabisi, som

e assistance should be available to help these
persons secure library m

aterials. T
he bookshelves com

m
only

used by the student body m
ust not be higho than 6 feet or

low
er than 9 inches above floor level. T

he preferred levels are 5
feet 9 inches high and no low

er than 1 foot 3 inches. P
roviding

m
obility in this area w

ill, how
ever, perm

it m
uch of the m

aterial
on the shelves to be exam

ined w
ithout assistance. T

hus, the
aisle space betw

een stacks should be a m
inim

um
 of 48 inches.

C
ard catalogue4, dictionary, stands and other reference

volum
es should be on bases 30 inches from

 the floor.

P
rovision should be m

ade for soundproof booths or study
carrels w

here both the blind and hard-of-hearing m
ay use

tape recorders, carousel projectors, and other audio-visual
equipm

ent.

T
ransportation

S
chool buses have been found to be satisfactory for

transporting som
e am

bulatory or sem
i-am

bulatory
persons.

W
hile this is not the optim

al arrangem
ent, those provisions

are
adequate.

F
or the m

ore severely
handicapped,

appropriately
E

ingineered vans and com
pact bum

s w
ith open interiors

serve
as an adequate and efficient m

eans of transportation. T
hese
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vans should be equipped w
ith side and rear doors providing an

unobstructed entrance of at least 48 inches. W
heelchair -bound

persons should be transported in their chairs. S
eatiag in the

van should be arranged to allow
 the chairs to face the front of

the van.

T
o assist w

ith entry, the van should be equipped w
ith a

hydraulic lift having a platform
 a m

inim
um

 of 33 inches by 51
inches, a lift capacity of 700 pounds and having a tapered front
edge to perm

it easy m
ounting of the platform

 by w
heelchair

persons.

M
IM

I. M
.N

.

F
ire P

rotection and S
afety

O
ne of the problem

s involved in planning facilities for the
handicapped is that of fire protection. O

bviously, providing
adequate access routes w

ill also assist in speedy egress. A
m

ajor difficulty arises, how
ever, w

hen the facility is m
ulti-story.

E
levators, during a fire, are neither a legal nor a safe m

eans of
evacuation. T

hus, the handicapped person, particularly the
w

heelchair users, w
ill be unable to leave the building w

ithout
som

e assistance.
A

 solution to this problem
 w

ould be to identify each
building accessible to the handicapped and provide an area of
refuge accessible to them

 during a crisis. T
his area of refuge

should be located on the side of a firew
all aw

ay from
 a potential

fire source. T
his space should be located out of the m

ain traffic
circulation patterns and should be equipped w

ith a separate
alarm

 system
 to indicate that a handicapped person is present

in this area of refuge.
F

ire extinguishers and alarm
 Loxes should be located

throughout the facility at a height no greater than 48 inches.
T

hese extinguishers and alarm
 boxes should be recessed so as

to not becom
e an obstacle to the blind.

A
utom

atic fire doors, w
hen adjusted to the pressure

required to m
ake them

 usable by the handicapped, m
ay not

rem
ain effectively closed in a strong draft created during a fire.

F
ire doors to prevent this happening m

ay be equipped w
ith

electro-m
agnetic sm

oke-and-heat-sensitive door holders
w

hich hold the fire door open during norm
al use but close

during a fire.
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T
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T
o obtain the services of the Laboratory contact: D

r. C
harles E

. T
rotter, Jr.,

D
irector; S

chool P
lanning Laboratory, B

ox 8530, C
ollege of E

ducation, T
he

U
niversity of T

ennessee, K
noxville, T

ennessee 37916, T
el: (615) 974-2501.

P
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