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a paper _summarizes the substantive findings fram an-applied 'research,

programming; and dedign project-for'children with learning disabilities

Information was collected-and analyzed:from existing research

Anterviews, observations,-participetory-gamep, consultants, and a building.

type analysis. -.Findings from.the project are reported in thefOrm

exceptional education should-1developmental- goals to which envirpnments.fo

respond, and in t-the form-of..thirteen design principles which suggest ways_in-

which the physical environmenE may be.designeci to respond to and f cilita

these developme (ita1 goals. The pro
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1) the development of new methods, for the extraction and organiiatidn of

resulted in three main outputs:

dSsign-relevant-environment-behavior research information. and far the tran

lation and cOmmunication of it to desdgners*
.

,program document using an experimental format

),,the development of a eneric

and stressing developmental goals
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environments for exceptional education; and ( ) a etail design proposal for,

an outdoor learning environment on.a 1-1/3-acre site for client group:,



EXCEPTIONAL EDUCATION AN E THE PHYSICALINVIRONMENT:
r 1

TOWARD BEI VIORALbi-BASEDDESIGN PRINCIPLES

is .paper reports on part of an applied research programming, and,

,design project on environmeit for exceptional. education. Exceptional child.;

ren are- tliose with mild 6 severe learning disabilities and.developmeatail

lags which liTsit t involvement . =the mainstream of public education.

These disabilities may -in motor,.percep ual-motor, cognitive social,

.

emotional functpnin they may vawy:from.mild hyperactivity to severe autism

or from mild percep ual'or reading.disabilities to seVere retardation

they may 'vary from disabilities in one realm Of:functioning:to general.

yndromea' -like br ad mental retardati.on acres mangy functions.

and

.

Although therej'an extensile body,ofliterature on exceptional children,

_on
L
deVelopmant, therapy, education, family r ions,_ etc., and though there

-V

relations anda considerable literature on general environment-behavior
--------. .

.

-envirenment .ieiations little is known about the particular relations.
i.. :I V

andthe:behavier of xceptional children, how

heeirtarbnment, affects them,_
.

and what environmental designs

will facilitate development and help overcome developmental d

The. urpose of this project was to explore critical environment-behavior

0 in

relations for exceptional children, to develop new metho for teimmunicating

this information to designers, to generate a generic building program structured'

around developmEntal, goals and design principles..whiclOgoulth_facilitata;devel-
_ .

opment, and to show-th6'appiication-Ofjhe &tdiAea 'design

41)
'solution for -a-particular-site.

_

The pkaiect involVed-AVneW-A-prteitT7-E0 rratiriVandcommunrcatin-

design- relevant environmen t thawer-restarchin-forTnat

-
methodi de'Veloped have =been =reported n-another _no

cussed-An-detail-here.
_ _
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The pre nt paper reports An the substantiVe findings' about exceptional

,-. children ' and the physical r/. environment. The rdsults i. are presente dm in i ermS' o f
. 7 .

.

.-_deVeimental- goals to Aid? ; inviroktments for exceptional education should

f: ,...---' ', respond; ; and in terms of designjprinciples ivihich Suggest wayS-. a Tdisign the.-
.' 1 1';-- - ._.physical environment to :facilitate these developmental ..goals..

f
-
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a
-

. .
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BKISTiN6 LITERATURE ON ,EXCEPTIONALIEDOCATION AND THB ENVIRONMENT. . : ..

. : '.. 1
.- ., . . \V__

A search of existing literatdre on:4researdhand environmental design

for 4xceptional children confirmed the ,need for a generic program guide whih

would be more coMprehensive, more:research-based, updated,' and` more applic e.

to design, than the', litekatur,e presently, available.

There are a few sources that have provided useful info nation v. Most
.

frequently 'mentioned "design souTfebdeks". are 'Abeson and,' Blacklaw (1971)1

Bayed and Francklire (1971) , and Waligura, (1969)
.

. 1There 'is a large literature. on 'development- and- education e'xceptional

.dhildren., of which Dunn (1955) and Kirk (1972).'are well-known references, but
-. L

a

-'4fplese and similar books fail-to discus ,th role of the physicalenvironment.

1 On the other hand, the literature on.-child-environment relations has yet to

look at& Alle npeds of 'exceptional rchi3clren e.g . ,. Coates.., 1974;Pollowy, 1977).
.- -

(0 - -_.

The are completed design projects in the architectural literatu of which .

Shaw (1970)±0ilando_projeet is one-- of tht_ best but these public ion; ail

T.-to_-be,havihrally°evaxl.uate=t -=-dist.t.rs8ttntiteclevid4Oymental=--
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There :are several -useful .uSources tip-sources" such as MallbY. (1972) ,

.

Kliment-'(1975)e, .Bartholomew (1977), and Aiello (1976). These are action-1,

-
oriented references, but their programming, content. is 6ss6niial.ly bibliographic

.

istings of pubiications such_as those outlined above. _

The most recent addition to the 1 iterature' Was' Bednar 's Barrier-Free , 4

Environments (1977) .. Its primary objective is to .establish philosophical and

practical directions intended to aid in -cooildiiratilig-Gmfiziffreiiarch, planning.,

design, ,administrative angl legislative efforts on, behalf of the ph)isicallr

handicappdd. _

AlthdUgh the-focus ad pu ose of each publication were different, our

main review Criterion-Was-their usefullness- as a,source book of information

for-desighers. As such, each reference was affected by'solne problem or' omissions-.
. . .

These included the foliagring:r

i._ Being Out-of-date, which CritieallY' affected. their content 'as related

to other subjects mentionep3elow.
-

2. Lack of environment-behavior theorZes, concepts-, and research infor-,

mg.tion.

r

%

3. Missing emerging trends, such as recent legislation, _emerging concepts,
.

like mainstreaming, and their implicationPfor design. ,

. .

- ?
. . '

.

1.4. Narrow' focus, usually ,concentrating on some of the more obvious and
r -

,

f. .,. .` , -
-visible physical handicaps, while-neglecting -the --broader,- s cope ,ot ---- -.

ail handicaps inclUdin

5. Single diiCiplinarY'focus'_ even .irifthoSe2_few which

têám effort'. miss ing espetra11y7-r-S7a7-lin OtWedirTAtidatiorigl--11-Ws
_

---r s c_ s ignr

- -K. 7 -LaCk-OfirTS7taltah--id-=-6W a--ratb-Di. -744-41MffifullUdtm

- _



anti the physical environment.

Lack of environment -b havior info a ion. "Throu- out the field of

/

edu8ation there is a growing awaieness that the physical environment can enhance

or inhibit

1970, p. 1

the daily operation of the 'educational program" (Meson and Borepsoni-

D e this recognition, the study area of human hdhavior,,

xperience, gnd values, and their relation to the physical environment was poorly

repretented in the- litetature reviewed.. As .Abe on and BlackloW (19'71) noted,.

I.

this field was ", . in aApago of development.. emerging sophistication

in this field,must lead to increased attention to the learning space as an

ekperimental. variable and its effect on the learning process" (p

fietld, which, still can. be described a developing discipline, has much more. --
)

to ,offer now than is reflected in the reviewed references from he lat

-- -------- -_--PROOEDURE

60s.

In the autumn of 1976-we-were- asked by ihe St. Francis Children's

Activity and Achievem9nt-Ltenter fin-Milwaukeb-tb-assist them with some design

.

id for an outdoor learning center,---The St Francis Center is -an early

-Jthildhood development_ facility for xbildren with _exceptional_ educational needs _

and learning - patterns which limit their ,full participation_in e mainstream,
_

of public .education.

-or- hal,f.;daytUents-They7range-7.1n-a_ __ _ _

-

_ etween_ ourLATOLtemL-mgmi-o_agAn

=

full7dak

rtwelVe; _

m6,1'4ngLmaardesLaduLts:-

atteh_ e -staff

by 50- --fU11-timeT

environmei--n-7, a stir eroxrcame !r-

we WA



phases,, .ach of these phases
--2

another paper ind only the fi

,

and the methods used in each are fully des

iwo applied research phases will be reviewed.

here.

p.
Insert Figure 1t -bout. here

FrOblem-Definition and Information Gatherin

The princiiial sources :of information Were the foiloi

Research literature.- Over 240 publiShed books , "reports, and articles

were assembled on learning -4isabilitieS strategies. for exceptional educatien,
-

and general childepvironment-relations _from which me c uld. extrapolate

deSign-relevant environment-behavior relatidns for exceptional education. _

Design-relevant information was extracted using, techniques developed by Brolin

and Zeisel' (1968) afid Cohen (in press

Z. 1111Eyt.ews.Focused interviews (Merton and Kendall 1946) and infor-

ion seeing gameS (Sanoff 1977) were conducted with representative Staff

-.

embers and the 'prOgram direct° Were recorded, and 'were content analyzed.

Observations. Chiidren were

during times they

Observed at the Center, especially

a s 1f-initiated learning center, and observations

recorded and informally analyzed,

4 Consultants. . Outside -expel

psychology, and -desigh for handicap

in exceptional ed,uEation, educational

ildren were brought in at various

bpth-to- input' information and tO:lreVidWprogreSSatitlefUtials-..-=.,____
.-=-:___ ---7----

uirding-tkpe 'annlys11.:777reviee e 1eTiMZEt. ature- alit ws-inade,-----
- , ...s. _

.,-

'
to' dete r_._m ine -the-ra e- of exi s t 1gfftn4-finovaAetV7itenments gne fix _ _

exceptional din-droll- and to see if -a_n _s_t-7acugany evainatins-

onducted_ en..-them__
I

rm, any- e_n,s_o_arce _ =r_e.co_ -y --UFZ-d

o rgan1ze an drislatell=1_,
,



elgewhere (Moore, Rose,, and others, 1976, McGinty, Moore, and Cohen, 1977,
. I.

Cohen, in press; Note 2) Over 1000 bits of information was extracted, organized,

and translated.. Though no direct or controlled exp-eqmentation was-. conducted

us part of this project, an attempt was made to balance methods which are--t
*N4 r' 6

pre cis,e, though perhaps limiting, -with those- which are open-ended and non-directive,
P

though perhaPS -less precise. We see this:study, therefore, as raising questions

and formulating initial Condepts,.principles, and testable hYpotheses : about

the relations between architectural form and the development of eiceptional

-1 children.

t Behay

4

.

The collected sheets of information were clustered into larger conceptual
.

., .
. . .

. groupings. Twli types -of clusters 'were found useful: by deve opmental ggalsi
. .

and by derived design principles. 149st -of the information .was therefore

classified in two ways. One of the findings from the dit.erature. and interviews

- was a ,gt. of h ierarchically-refated -developmental goalS-' underlykng exceptiona
- " N

education (see Findings below) , and the first clustering of information was 'in-

terms of the articulation of these developmental goals. The second clustering

was an organizationi_ based on and__in .suppo rt-- of the derived_ design principleS
. . -- e

R

that is, information which-led to and _was_supportive of diff rent dosi principles.

This 'twiway clasSificationof_'-inforrnat-ionfand.Tin=p_articularthe-=surnrn written=

___ -an r-aph il=b EAt -eh

_i.-o-rirly-base-d-,architecturari prograip---A "0 y lass). f-Lca

in. Figure 2'below.

De -crgn.--.ArrnIa.-cat-r-onef-tlre-11 - a
_

7 ± va

1 oixeA 410 =p-flkii e-Lia/.=-AA=: Oleg

=MeMher7aFfh nt=aindAtere aa=2 gramn

w IIPQgK7 4 -



Consultant The best- of various solutions were, cemEined, gaps and remaining

. .problems were identified, and a final integrated solution wa4 d veloped for the

outdoor. learn ing environment. Drawings wee prepared r partidUlar areas of
'A

the Sit (the "Sand Hill the "Hedgia Maze

was constructed for the "Built- Environment"

and 1/2 inch to r 'fait odel

Figure 6 latex in tite paper

A. Simplified poslkoccupancy evaluation strategy was, devised, based on a series

Likert-Itype scales, and was used as part of the evaluation of the projec

'FINDING = DEVELOPMENTAL GOALS D DESIGN .PRINCIPLES

The findings the study to ,be reported hire ocus on the developmental

goals which can be facilitated through designed settings, and the design principles

which suggest critical environmental 'factors and chbracteristics of those settings

order to .facilitate the goals

An important partpf environmeim-behavior prograinming for building design

Ls the' generation' of sic goals to which th esigned- environment should respond.

Information from interviews, the'literatur, and,our own familiarity with theories
5

f dtvelopment and their
.

application to learning disahnitles. led to the follow-

ing results:
3

Table :1` shows ah unorde set of 30 developmental goals which' are

-impOrtant--4to-s'educatIonaliriterventiOn--with;e- keTepti

At paz-:-Elally=1-n- Wentz_ -bWth ef--c =a r =.the:built envir=--

Or meat-E es=go.a -77-7= tfie,-gb

to-broad.. inCluSIVe goals,...(likecoope-fation)

: =7:a a ILmMiLT

Ossibl



three broad

overlaps,

catego s _(motor, cognit

illustrated in Figure 2;

d Social development and -their,

motor, development large muscle developmen
,

cognitive---er-perceptudimotor'development e.g., eye -hand c

cognitive development e.g., exploration and diseoVery

cognitive-social development

6rdinatiba).--

(e.g. , social -communication)

social development (e .g. social interaction)

social-emotional deIelopment (e.g.; elf;initiafive)

social-motor development (e.g. , social play)

Insert Figure 2 about here,

-3.- The 30 goals wer :collapsed into a Aire manageable set of 14 major-
.

goals which. in dirn it-was.possible to relate'to the three broad categories

iii a hierarchy from broad to specific gedls,-as shown in figure '3. Thi;s4hier-

,

'archy should hold no surprises for-developmental psychologU _tS,:but t was found

be a useful way of communicating the conceptual relations, between_ broad ai

= specific 'goals to both educators, deSignerst, and students.
.

.

Priorities were established for :the 14 major goals onthe -basis of

two -import'ance Of the geal:tb-exEepiloirdredUtati -and libtehl-151,7_-1

oralmpact:-thrqu chinges-<Yin.fhelthysicalcnvironmentvThe=final--ETriorities

.4 . ,ii--:_--

e shown,am,.Elgure.,_ is,matrlx=mepreseats=_initial, otheses,7about -4t:-:-----
-_-,-

_possible impaat-6f the_ a icil' enVIrOnment7 on exceptional -0±_tenit- cif Belielo:pment---,
ys

_
y57,hypothesaled=t

rft=-the+Nie-4.1e1DprneittoriaI-,--ki;

anguag_Wapeeci e_are-

t-400TYIM-U-Ono-te



evidence to suggest that the lenvironme t may bo designed to support andI.
- .

-.encour e etivities depending on social interaction, and, thus 'through the
_

v ,_ , I
mediation of ttigse activities, the 'deVelopment- of'Isocial interaction skills

:,.n. .

may' be enhanced (see Moore,-qtakb,-.'and Others, 1976).
`1

Insert Figure 4. about .here

on collectedrton,ensh 'of the 14 ma

mini-chaper of the- final program docunient. It

goals was sununarized in.

impossible to summarize

all-of this .information in this-paper.-. We did, however, find some interesting
,

environment-behavior. relations which, informed the next_ phase of generating

three of which may warrent brief discussions here.design principl,

Gross_ otor develo ment. Most, exceptional children are not generally

"retarded" across all domains of development--a common stereotype--rather
_ . _ _ _ - J

most have disabilities in one or two- very specific developmental areas . There

is therefore more variation among exceptional children than among "average"

'children. with= regard ta-gross motor development, not al= 1. exceptional child-
.

' eciP

ren -have.the same difficulties.:` A wide range of activities-and-environments

Must be provided. The most common problems are endurance, either physiological

induced by overprotecti4 Nord 1972), well as balance and posture,

-locomotion; and-muscle tone Kepha t, -1960)4- and -coordination- of -rhythm a

_
-'I-970) Thengh1motOrfaetivtia===AUgrempazedan_

- I

red Tonal _and =meis contempora
= . .

4 I

dS._-(N10.0.110 47.Z-5R

For.,exa

idence makes ltnathat tyJ-s- the hasis_
4

--.eveLo n

varow_Eritm-

tWdevaDV.MIEntt1=-0,31B.TiAs-not-nmsst n=fotutiF
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SET 01' 30 MOST ILIPORTA_NT DEVELOPMENTAL GOALS

lorWmtisclos
fin° muscles
manual dosterity
eye-hapd/oye-foo
balunea
locomotion
general` oordination
perceptual -motor coordination
porception
form recognition'
spatial uwaranost, direction, and orientation
fist/It/ration and discovery'

awareness of natural 'environMent
Imagination, -craativitYi-and- Oroblem-solvina=
enVironmental Manipulation and control
mathematical Ooncepts
spatial CanCepts
classification and sedation
attontion span 4

representation:
Imitation and.rOle playing-.
communication'
caoporatioo and' 'tidal play.
body Image-
salf.coheept
sOlfinitiative
ego,devolopment
amotional. expression. ond control
handling- environmental change's

langoago, speech, and hourinC

Table 1. Unordered -set 30 most importantdevelop ntal_goals-for,exceptional
education and the physicalenvironment-.-
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