Annu.Rev. Psyltol. 1996.47:485-3.2
Copyright© 1996by AnnuaRevievsinc. All rightsreserved

ENVIRONMENTAL PSY CHOLOGY
1989-1994

Eric Sundtrom
Departmert of Psychdogy, University of Tenresge Knoxville, Temesee 37916
Paul A. Bell

Departmert of Psychdogy, Colaad State Universty, Fat Collins, Colaado 80323

PaulL. Busly

Departmert of Psychdogy, University of Tenresge Knoxville, Temesee 37916

CherylAsmus

Departmert of Psychdogy, Colarad State Universty, Fat Collins, Colaado 80523

KEY WORDS: archtecural research,ecobgical psychdogy, envronmental desgn, envron-
mentl psyclology, physical environmernt

ABSTRACT

A review of reeach andtheoly on transactions between pemle and physcal
envronmerts enphasizes new cortributionsto theory andemgricd resach
publishedin major journals of ervironmentd psychology, 198-194.Theories
focused on arousa, load, stress privagy-reguation, behavior setings, ard
transactional andysis; new theory increasingly incorporaed situaiond and
corntextud variables. Empirical reseaich enphasized field setings over the
laboratory ard enployed increasingly diverse methods, populations,and cul-
tures. Environmental desgn studies integated sdentific and apdied gods
through pog-occupancy evduation. New findings concerned feaures of resi-
derces,work places, hogitals, schods, prisons and larger community environ-
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ments New studies alsoaddesedenvironmerta stresrs(e.g. tempeature,
noise); effeds of attitudesand behaviors on conservation, crime, poll ution,
and hazards; and issues for neighborhoods, public places, and natural
ernvironmerts. Directions for the future include integrated theory to guide
reseach, moredesgn experiments anddevelopment of corvertionsfor case

studies.
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INTRODUCTION

Environmen&l psycholoy examinesrelationshipsbetweenpeopleand their
physicalenvironnents(e.g. Bell et al 1990, Gifford 1994). This review ap-
peardessthanthreedecadesfterpublicaton of thefirst textbod of environ
mental psychology(Proshanskyet al 1970) and less than one decadeafter
releaseof the Handbookof EnvironmentalPsychology(Stokols & Altman
1987).0ur purposehereis to describeprogressn environmentapsycholoy
sincethe lastreviewin the Annual Reviewof Psychology(Saeger& Winkel
1990). Focusingmainly on researctpublishedfrom 1989 through 1994, we
review empiricalstudiesin the field’s majorjournals,emphasizingnew find-
ingsand contributins duringhe pastsix years.
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Ouir first sectiondiscusses$rendsin publication researchandtheory.Sub
sequentsections summarizaew findings about various types of physical
settings proceedingrom smallerto largersize,andfrom individual to social-
psychologicato organizationahndcommunty levelsof analysis Thesecond
section addresses built environments of relatively small size—resi-
dences—andhen examinesbuildings occupiedby private organizationsand
public institutions—work placeshospitas, schools,andprisons.A third see
tion addressetargercommunty environmentsandreviewsnew researclon
environmentaktressorsenvironmentahttitudesand behaviorssuchasthose
relatedto conservationandissueselatedto neighborhoodsindpublic places.
Thefourth sectionexploresnaturalenvironmeng andrestorativesettings. We
concludeby summarizing developnentsin the field during the pastsix years
and suggestmdirectiongor thefuture.

RECENTTRENDS

Publication

In the past six years publication in environmental psychology steadily

expanded. Theempirical researchstreamcontinued toflow in the field's

primary journals—Environmentand Behaviorand Journal of Environmental
Psychology-andin Journal of Architecturd and Planning ResearchArchi-

tecture and Behavior, Human Ecolognd Populaion and Environment
Environmenal psychologdsts publisted occasionallyin social psycholoy

journals,suchasJournal of Personalityand Social Psychologyandin com

munity psychology journalsuchasAmerican Journabf Communty Psychol

ogy.

Expansiom continwed in editedseriesaswell. Altman's Human Behavior
and the Environmentseriesaddedvolumeson intellectual traditions(Altman
& Christensen1990), place attachmeniAltman & Low 1992),and women
andthe environmentAltman & Churchmarnl994).ZubeandMoores newer
Advancesn EnvironmentBehavior,and Designaddedtwo volumes(1989,
1991), and anotheris planned.CambridgeUniversity Pres& edited series
gainedvolumeson humanterritoriality (Taylor 1988),public spacgCarretal
1992), natural environmerg (Kaplan & Kaplan 1989), and applications of
environment-behawr research(Cherulnik 1993). Other edited volumesad
dresseddesigninterventbns (Prieseret al 1991), environnent and cognition
(Gérling& Evans1991),housing(Arias 1993),isolatedenvironments(Harri-
sonetal 1991),setting for children(Weinsein & David 1990),andtheories
of environmentapsychology(Walshet al 1992).

A trendin editedcollectionsfavoredretrospectiveanalysesThesefocused
on careersof scholars(Altman & Chrisensen1990), influential design-re
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searchprojects (Cherulnik 1993), facility programming (Sanoff 1989), and
evaluationof the built environment(Wener1989). Similar retrospectivegp
peared in journal@Barker 1990Gump1990,Schoggeri990).

Research

Researclin environmerdl psychologyhas encompasséudividuals,interper
sonal relationships, groups,organizations,commurities, and even cultures,
andtheir complexrelationstips with environmeral factors.Empirical studies
examinedenvironmendl variablesranging from ambient conditions—tem
peraturesound, lightiry, andair quality—to architecturafeaturesof buildings
and neighborhoodsto built and natural featuresof entire commuiities and
regions.The research emphasizedividual and interpersondévels of analy
sis and examinedattitudesand cognitions aboutthe environmentmore often
thanit incorporateddirect measurer manipuhtionsof objective,physical
characteristicof the environment.Examplesof studiesthat usedobjective
measureiclude Christenseret al (1992),Edwardset al (1994),andNovaco
et al (1990).

Four trendsappearedn empirical studiescited in this review: 1. More
researclwasconductedn field settings thanin laboratories2. We seeefforts
toward cumulatve knowledgein studiesthatreplicateor extendearlierwork
(e.g.Brown 1992 ,Haggard& Werner1990,Shaw& Gifford 1994).3. Empiri-
cal studiesreflecteddiversemethod, settings, and populatiors. Particularly
salientis thevarietyof culturesrepresentedt. Researcherseremultidiscipli-
nary; perhaps onljalf werebasedat universites intraditionaldepartmentsf
psychology.

Environnmental psycholoy maintainedits dual orientatio to researchand
applicationand proceededurther towardintegratirg them (Farbstein& Kan-
trowitz 1991,Groat& Despresl991).Researchersonductechypothesisést
ing studiesin controlled settings(e.g. Veitch et al 1991), and practitioners
appliedresearcHindingsin facility programming Sanoff1989), desigrfLang
1991, Prieseret al 1991),and post-occupancyvaluation(Prieseret al 1988,
Wener1989). The clearestintegrationappearedn environmentaldesignre-
search(e.g.Wisneretal 1991),which usesexperimentabr quasi-experimen
tal interventionsin naturalsettingsto improve environmenrdl designand to
test scientific hypotheseA.typical projectegins withabackground analysis,
developmenbdf behavioralgoals,andidentification of environment-behawr
relationshipsin thedesignphasehegoals ardranslatednto specificenviron
mentalfeatures.The new designis introducedinto partor all of the setting
and measurementare collectedbefore and after renovationfor post-occu
pancyevaluationandfor testsof hypothesesCherulnk (1993)describedl3
classicexamplesincluding the unpublshed,oft-cited quasi-experirantat the
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Seattleand Los AngelesFederalAviation Administration offices by Dennis
GreenWalter KleemanSamSloan,andRobertSommeithattestedhe effects
of employee’s participationin the re-designof their offices on subsequent
satisfactiorwith features of theiwork environnents.

Theory

Environmenal psychologsts reiteratedthe difficulty of developingtheoryon
a topic asvastasthe physicalenvironment(lttelson 1989, Kaminski 1989).
Evenso,theoryadvancediuringthe pastsix years New theoriesincorporated
detailedanalysesof context(Michelson 1994, Wicker 1992), using smaller
and more situaton-specificunits (Walsh et al 1992). One new theory exam
ined the processof designitself (Lang 1991). Othersintegratedsmall-scale,
proximalenvironmers with large-scale, distanvironmerg (Schoggen 1989)
and linked environmeral featureswith interpersonatelationshps (Peterson
1992) and cultural patterns(Altman et al 1992). Some theoriesintegrated
multiple processes, suas themodelby Bell etal (1990)that linkedobjective
andsubjectiveenvironmendl featuresperceptionsarousalandstresscoping
and adaptatiorgnd aftereffects.

Despiteprogressin developnent of theory, environmeral psychol@ists
remainedfar from consensu®n a unified theoreticalapproachand instead
took a variety of approachesAmong theoriesthat guided researchsix ap-
peared mognfluential:

AROUSAL Psychophysiolgical arousalis well establi$ied as a processthat
mediatesnfluencesof environmentafeaturessuchassoundandtemperature.
The arousal hypothesigredictsoptimum performanceand satisfactionunder
conditionsof moderatarousaldependingntaskcomplexity andotherfactors
(Thayer 1989). Biner et al (1989) found students preferencedor lighting
scenariogonsistenwith predictionsof the arousalhypothesisExtensons of
the hypothesissuggestthat through arousal,high temperaturéncreaseshe
likelihood of violence,thoughthe natureof the relationshp remainsin debate
(Anderson 1989%ell 1992).

ENVIRONMENTAL LOAD Theoverloadhypothesisssumethathumansavea
finite capacityfor processingtimuli andinformationandpredictsthatwe cope
with sensonor informationoverloadhrough(amongotherresponsesjelective
attentionand ignoring low-priority inputs. Consisent with the hypothess, a
laboratory experimentby Smith (1991) showedthat 78dB(A) noise led to
reducedperformanceby collegestudentsn a letter writing task but not in a
letter-searchiask.Loewen& Suedfeld(1992)found thatmaskingsoundmiti-
gatedthe performanceleficit producedby office noisebut addedto arousal.
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Veitch (1990) extendedthe arousalhypothesisto individual differencesand
reportedbetterreadingcomprehensioim noisy conditionsby individualswith
internallocusof control,andbetterreadingcomprehensioim quietconditiors
by individualswith external locusf control.

STRESSAND ADAPTATION Previousresearctandtheoryassociate@xtremes
of temperaturesound andotherenvironmenrdlvariablesvith physiologcaland
psychologicaktressandwith copingandadaptivebehaviorghatreduce stress
or its impact. Environmental stressresearchof the last six yearsexamined
prolongedexposurege.g.Hedgel989)andpost-traumat outcones(Rubonis
& Bickman1991)includingchronicillnessandpsychologcalimpairment.Such
findings reinforce the needfor theoreticaldistinction of acuteand chronic
environmentabtress(e.g.Baumet al 1990,Baum & Fleming 1993, Hobfoll
1991).

PRNVACY-REGULATION Researclton privacy, spatialbehavior,crowding,and
territoriality togethersuggests humartendency to seedptimum social intef
action,partly throughuse of the physical environmg@tdtman 1993) Privacy
regulationtheory suggestshat whena personfails to achievethe subjectve,
optimumlevel of socialcontactfor the situation,the resultingstressmotivates
copingbehaviorwhichmayrely onthephysicalsetting(Brown 1992).Conss-

tent with the theory, Haggard Werner (1990) found that studens who
temporarilyoccupieda laboratorysettingrejectedintrusions moreoftenwhen
thechair arrangementelineatedheirwork areahanwhenit did not. Block&

Garnett(1989)reportechighersatisfactim amongcollegestudentsvhoworked
on complexasksin privaterather than nonprivateettirgs.

ECOLOGICAL PSYCHOLOGY AND BEHAVIOR SETTING THEORY The classicthe-

ory by RogerBarkerandcolleaguesinalyzegnvironnmentsin termsof behavior
settings:“small scalesocialsystemsomposef peopleandphysicalobjects
configured in such away as to carry out a routinized program of activities
with specifiabletime and placeboundaries(Wicker 1992, p. 166). The July
1990 issueof Environmentand Behaviorreviewsthe histary of ecological
psychology.Analysis of a recentworker surveysupportedhe predictionsof

behaviorsettingtheory(Wicker & August1995).Extensimsof thetheoryhave
focused orspecific settinggSchoggeri989), such agas stationg§Sommer&

Wicker 1991), and on what Wicker (1992) called a “sense-making’

model—basednnaturalisticesearclhataddressesccupantsunderstanding
of the context.

TRANSACTIONAL APPROACH In a substaril extensionof privacy regulation
theory Altman(1993)andcolleaguege.g.Brownetal 1992 Werneretal 1992)
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elaboratedheirtransactional approach, which treatee physical environment
asapotential contextor socialinteraction thatansupportconstrainsymbd-
ize, and confer meaningupon various aspectsof social relationshi. This
holistic, systems-oriemdanalysisncorporatesnultiple levelsandfacetsyari-
ation over time, and cyclical processeslt describessocial relationshig and
physicalkettirgsin termsof dialecticsortensiondetweeropposingnfluences.
(Dialecticsarealsocentral toLawrencés 1989 theory.) Related, cross-cultural
researclexamineduchpracticesascourtshipandweddinggAltmanetal 1992,
Werner etal 1993).

BUILT ENVIRONMENTS

Residence

RESDENTIAL PREFERENCE AND SATISFACTION Previousresearcttonsistentf
found the housing type most preferred,especiallyin North America, is a
single-family homeaway from a centralcity. Recentsurveysalso examined
populatiors outsideNorth America.Amerigo& Aragoneg1990)foundprefer
encesamongwomenwho lived in council housingin Madrid, Spain,closely
tied to their attachmento the neighborhod andto the natureof theirrelation
shipswith neighborsKaitill a (1993)foundresident®f public housingin West
TarakaPapuaNewGuineagdissatsfiedwith thesmallsizeof theirhousingunits
andwith designof kitchen,toilet, andbath.Kaitilla (1994)studiedthe Bumbu
squattersettlementof PapuaNew Guineaand observedthat availability of
desirablebuilding materialswas importantin constructionof dwellings and
satisfactiorwith them.Housingpreferencendsatisfactiorwerealsostudiedin
VenezuelaWiesenfeld1992), Australia (Purcell 1991, Smith 1994), Turkey
(Imamgslu & Imamaslu 1992),Sweder(Lindbergetal 1992),CanaddCooper
& Rodman1994), theUnited States (Anthongtal 1990),and EnglandShoul
1993). Themesapparenin the researclincludedthe importanceof adequate
space convenientocationfor servicessenseof securityassociateavith dis-
tancefrom inner cities, attachmento neighborhoodand people andenviron
mentalsupportfor changingvork andfamily roles.

Among individualswith disabiities, Cooper& Rodman(1994)found that
control over social aspectf housingwas more importantthan control over
physicalaspectsn predicting satisfaction. Componsirhportantin thehome,
suchasprotectionandself-identty, arealsoimportantto the homelesgBun-
ston& Breton1992).ResearcherBaveconductedoreference/satisfactiossur
veysacrossagespansDevlin (1994)found that US childrenpreferredranch
andcolonialstyle houses agell asmobile homes, Quonsétuts, andyeodesic
domes;adultspreferredfarm, Tudor,Neo-Frenchandsplit-level styles.Lind-
bergetal (1992)foundthat preferenceascrosghelife spanwereinfluencedby
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comfort, freedom, well-being, and togethemess Structural adequacy and
maintenance qualityerefound to behebestpredictors ofkatisfaction among
a samplef elderlyresident{Christenseret al1992).Among Turkish elderly,
Imamaslu & Imamaslu (1992) found residentialsatisfactioncorrelatedwith
proximity to towns and metropolses,for reasonsrelatedto attachmento
dwellings and people(including extendedfamily), preferencedor same-age
interactionsandattitudestowardinstitutionalliving. For teenagehildrenand
adults,havinga disabledelderlyrelativelive in the samehomewasassociated
with decreasedatisfactia (Pruchno et a@993).

Othertrendsin research omesidencesoncernthe changingrole of women
andthe rise of single parenting.Hasell& Peatrosg1990)discussedorrela
tions betweenchanginggenderrole patterns(e.g. morewomenworking out
sidethe home,more mentaking on domestt chores)andchangesn housirg
betweenl945and1985in the United Stateswhich includeda doublingof the
sizeof themastebedroom(from 162to 332squardeet)andanincreasen the
ratio of masterbedroombath to total spacefrom 15.5% to 22.8%. Smith
(1994)alsostudiedgenderrolesin relationto housingconfiguratiors; among
the major findingswas that women placed heavier emphasispersonal
controlthandid men.Ahrentzenet al (1989)foundthatfully employedmoth
ersspentmoretime thanfathersin roomswith otherfamily membersPeople
who work at homemay makeadjustmerg amongrolesandspaceto manage
conflict (Ahrentzen1990).Jameg1989) found evaluationsof housingnega
tively correlated withsalienceof maritalrole for womennotfor men.

A major preference-satisfactistudy by Pauluset al (1991)comparedJS
Army familiesin apartmentandmobie homeparks.Satisfactiorwashigh in
both settingsbecauseof perceivedchoice, expectationof improved future
conditions andcontrastwith pasthousing.Thosesatisfiedwith mobile homes
especiallyemphasizedow noiselevels,low perceivedcrime risk, more dis-
tancebetweenunits, more privacy, and compatibilty of housingwith raising
children.Thosesatisfiedwith apartmentgited attractivenessptherpeoplein
the complex, convenienceof services,fire and weathersafety (e.g. feeling
saferin case of a tornadognd adequacy aecreation facilities.

HOUSING DESIGN FEATURES In one study on attitudes toward windows,
studentsat a US universitysawskylights asdesirablein family rooms,living
rooms,andkitchensbut notasdesirableaswindowsin thesametypesof rooms
(Butler & Biner 1990). Building materials(brick, concreteblock, weathered
wood,stuccoflagstoneywoodershinglesvereassociatedith perceivedocial
identity of homeownergSadalla& Sheets1993).Anotherstudyin the United
StatedoundfarmandTudorstylesratedmostdesirableandMediterranea@and
saltboxstylesas leastdesirable(Nasar1989). Kent (1991) reportedcultural
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variationin partitioning of spaceKent(1990)revieweduseof spaceanddesign
features.

RESIDENTIAL CROWDING A study in Bangkok, where population density is
four timesgreaterthanin comparabléNesterncities, found a nonlinearrela-
tionshipbetweerhouseholdiensityandcrowding(experiencef stressn high
density conditiors), indicating a ceiling effect: Increasinghouseholddensity
wasassociatedvith incrementsn crowdingonly up to a point (Edwardset al
1994). High density and crowding correlatedwith dissatigaction in Italian
homes(Bonnesetal 1991).Studiesof crowdedhomesin Indiaandthe United
Statedoundsocialhasslesassociateavith psychologcal sympomsof distress
andill health(Evansetal 1989,Leporeetal 1991a)andfoundthatperceived
control andsocial support mediatédesedinks (Evans& Leporel993; Lepore
etal 1991b,1992). While seekingprivacymaybeacommorresponsgo distress
(Newell1994) satisfactiorwith privacyappearedistinctfrom satisfactiorwith
spacqOseland Donald1993).0Ontheotherhand astudyof groupresidences
alsofoundsolitudeanaversiveexperiencefor reasonsinrelatedo environment
(Brown 1992).In JapanPmata(1992)describedow peoplecopewith limited
space by nogntertainingat home.

PLACE ATTACHMENT Research increasingly focused on psychological at-
tachment to places, often in the context of home and neighborhood (Altman
& Low 1992). Residentl satisfactionwas often tied to place attachment
Studiesexaminedattachmenbver time as peoplemovedfrom one placeto
another (Bihl992,Burt 1993,Feldmanl990,Lucca-Irizarry& Pachecd 992,
Michelson 1992). Mazumdar & Mazumdar (1993) reported how religious
rituals canenhanceplaceattachmentln Berne,Switzerland Fuhrer& Kaiser
(1993)found lower mobility associatedvith higherattachmento homesand
vehicles Brown & Perkins(1992) analyzed casesdisruptedattachment.

Workplaces

Emerging issues faesearchn theworkplaceincluded stresandhealthin the
workplace(Evanset al 1994,Hedge1989), physicalsettingsfor work groups
(Sundstrom & Altman 1989) armbllaboration (Becket991),electroniccom:

municatiors in groups(Fulk 1993),andtherole of computersn collaborative
work (Olson1989)andorganizationgBecker1988). Anotheremergingtopic
concernedhome-basedvork, particularly amongwomen (Ahrentzen1989,
Christensen1988). Ahrentzen (1990, 1992) identified conflicts inherentin

home-basedvork. Caseexamples(Christensenl989, 1993) suggestedhat
successful homeork requires physicadpace arranged compatibbith home
workers managemenbf time, social relations,self-identity, and potentialy

conflictingdemandg{Christensen 1994).
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Researclalsoaddresse@mbientconditionssuchaslighting andsound.A
simulation study by Katzev(1992)found no adverseeffectsof a 50% reduc
tion in illuminationon clericalworkers moodor performanceA field studyof
office workers found higher satisfaction better environnental control, and
fewer complains in offices with under-floor ventilation than conventioml
systemgHedgeetal 1993).In a fieldstudyof office workers amultiple sites,
Sundstromet al (1994) found more than half disturbedby noise and found
disturbancecorrelatedwith dissatisfacton with the environmentandjob, but
not self- or supervisor-rategperformance Quasi-experimeml analysisafter
relocationor renovationrevealeddecliningenvironmentahndjob satisfactio
concurrentwith increasingnoise, and increasingenvironmental satisfactio
concurrent wittdecreasing noise.

WINDOWS A laboratoryexperimentbriefly placedoffice workersin various
combinatimsof window sizeand amount of sunligl@ndfoundno differences
in preferenceor satisfactionbut found self-ratedtensionhighestin conditiors
of mostandleastsunlight(Boubekriet al 1991).Butler & Biner (1989)found
anunexpectegreferenceamongstudentsor nowindowsor smallwindowsin
some places, such asmputer workrooms. Researoh indoor windows
betweemmroomsrevealedavorableattitudesanddiffering perceptionsSecretar
iesexpectedossof privacy;studentsawpotentialfor socialinteraction(Biner
etal 1991).Biner et al (1993)found secretariesinwilling to tradeitemslike
plantsor picturedor indoorwindows.

ENCLOSUREAND PRIVACY Oldham(1988)reportedincreasedatingsof pri-
vacy and office satisfactienddecreasedrowding associated with decreased
density and increasedenclosure;individual stimulus screeningability was
relatedto perceptionsof crowding. Oldham et al (1991) found that office
employeesnho scoredhigh on stimuus screeningand did complexjobsin
low-densityareasshowed greatest productiyidndsatisfaction. Amongecre
taries, Duvall-Earl\& Benedict(1992)found acloseable door arfito-worker
notvisible” associatedith perceivedrivacy,whichin turncorrelatedvith job
satisfaction.

FACETS OF WORK ENVIRONMENTS  Couch & Nimran (1989) asked managers
to name features otheir office environmentghat facilitated or inhibétd
performancefacilitatorsincludedsupportivesocialinteraction,inhibitors in-
cludeddistractions and ambientsoundand temperaturevere namedin both
categoriesCarlopb & Gardner(1992) found bank employees satisfactio
associatedvith having a personalcomputerand an ergonomicchair, among
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other factors.Mazumdar(1992) recountedanecdotalcasesof environmerswl
“deprivation” after office renovationyhich elicitedreactionsby workerssuch
as shame,social withdrawal, and filing of lawsuits. Ornstein(1992) found
studentsable to infer from photosof receptionrooms messagesboutthe
organizationsconsideratiorandcontrol.In a post-occupancgvaluationof an
office renovation, Spreckelmey@993) found workerssatisfactiorrelatedto
participationin designimg the renovations

Hospitals, Clinicsand Rehabilitation Settings

Despite increasing complexity of hospitals and calls for research (Shu-
maker & Pequegnat 1989), few studies of health-care settings appeared in
the pastsix years Onestudyfocusedon practiceof secludingpatientgMorri-
son1990).Amongcritical-carenurses;Topf (1989)foundresistanceo noise-
inducedstressgreatestby thosewith low noisesensitivty and high commi-
ment.Casestudiesexaminedreatmententerdesign(Gifford & Martin 1991)
and entryway and access variables (Cherulnik 1993). Design interventions
in residential settings for mental patients demonstrated that interaction
among patientsincreasedollowing partitioning of sleepingroomsandintro-
ductionof sociopetalarrangementsn which chairsaregroupedwithin com
fortableconversatiordistancefacing towardoneanother(Cherulnik 1993).A
designinterventian by Devlin (1992)in psychiatricwardscreatedhome-like
conditions that were associated with decreased stereotypy (e.g. head bang-
ing) but not the increaseidteractionoften found afteradding sociopetal
seating.

Schools

In a 1-year study of the effects of elementary school lighting, Kuller &
Lindsten(1992)foundwindowlessclassroomsvith fluorescentighting asse
ciated with undesirablebiochemicalchangesnot found in classroomswith
natural lighting. A laboratorystudy found no differencesbetweenconven
tional andfull-spectrumfluorescentighting on collegestudents performance
and mood (Boray et al 1989). Cohen& Trostle (1990) reportedthat among
schoolchildren,girls preferredmoreintensecolor arrangementsnore multi-
dimensioml shapesbrighterlighting, andmorecomplexscenicarrangements
thandid boys. Weingein & Pinciotti (1988) evaluateda playgrounddesign
intendedto promoteconstructie play and reportedincreasedn active and
pretendplay and decreasesn organizedgames,uninvolved behavior,and
roughhousing

Reinforcingthe well-establshedassociatiorof classroonperformancend
seatingamongcollegestudentsBrooks& Rebeta1991)foundthat compared
with men,womensatcloserto the instructor,madebettergradesandmissed
fewer classesgistancefrom the front correlatedpositively with absencend
inversdy with grades. Hillmann et al (1991) reported higher self-esteem
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amongcollegestudentsseatedn the front third of a classroomthesestudens

receivedbetter grades,participatedmore, missedfewer classesand scored
higheron anachievementestthanthosein the backof theroom.Wong et al

(1992) evaluatedSommeis (1974)“soft classroom,"which was designedo

promoteinteractionthroughcarpet-coveretienchseatingarrangedn a semi

circle.As before pbservations revealadorevoluntary participation anchore
student-to-stdentinteractionin the “soft” classroonthanin traditionalclass

roomsof similar size.

In a study of transitons by new college studentsto new schoolenviron
ments,Lakey (1989)found perceivedsocialsupporthigherin suite-stylethan
in corridor style dormitories,wherestudentgfelt moreanxiousandsawothers
aslesslikely to help.Yamamotoetal (1992)reportedhatafterleavingcollege
for new jobs, studentseplacedsomesocial contactsbut continuedto rely on
family networks.

Prisons

Prisonresearctexaminednmates perception®f theenvironment (Ajdukovic
1990) but focusedmainly on population densityand housingdesign.Physt
ological signsof stresswerefoundlower amonginmatesliving in singlecells
thanin dormitories(Ostfeld et al 1987, Schaefferet al 1988). Adversereac
tionsby inmates correlatedith the numberof inmatesperhousirg unit; fewer
adversaeactionsoccurredn subdivdedthanunsubdvided dormitaries (Pau
lus 1988). Wener& Keys (1988) found prison density associatedvith per
ceivedcrowdingandfound higherratesof sick call amongprisonersexposed
previously tohighdensity conditions thammongprisonersvho hadresidedn
lower density conditios.In a prison redesigprojectthatappliedlessonsrom
research(Farbstein1986), decentralizedsuites were associated with more
positive outcones than were conventionalarrangementg§Weneret al 1985,
also inCherulnik1993).

Extremeliving Environments

Recentstudiesexaminechumanadaptatios to extremeliving conditionssuch
asouterspaceandAntarctica(reviewedby Harrisonetal 1991,Suedfeldl991,
Ursin et al 1991). Somestudiesdescribechow native and nonnativepeoples
adapt.For example Inuit settlemerg nearNome, Alaska,were usuallyfound
closeto roadsand water and far from hills (Burger & Gochfeld1991),and
much upheavaloccurredas the Inuit of Canadaadaptedto modernchanges
(Goehring & Staget991). Visitasto polarregions faceisks to their physical
and mentalhealthbecausef isolation, leadingresearcherto call them ICE
(IsolatedandConfinedEnvironments Carrere& Evans(1994)observedour
trends inan Antarctic ICE. lindividualschose to spenchuch timre alone, and
designfeaturesthat helpedto increaseor decreasesocial interactionwere
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valued.2. Designflexibility to providea variety of work andleisureactivities
wasdesired.3. Individual andgroup personalizatiowas prevalent4. Evalu-
ation of the quality of the environmentremainedneutral. Othersnotedthe
importanceof comfort with group interactionsfor copingin ICEs (Kahn &
Leon 1994, Koschyevet al 1994, Leon 1991, Leon et al 1991). Successful
copingwith environmentakxtremesnay havelong-termbenefitsin the form
of reduced physicdlealthrisks (Palinkas 1991).

ENVIRONMENTAL INFLUENCESIN THE COMMUNITY

PhysicalEnvironmental Stressors

NOISE Studiefoundnoiseamajorsourceof annoyancé avarietyof settings
Levy-Leboyer& Naturel(1991)reportedneighborhoodoiseespeciallytrou-
blesomeif it occurredat nightandcould havebeenavoided;evidencethatthe
perpetratoof theintrusive noiseis unconcernedhadeit moreannoyingasdid
perceivedossof control.Hopkins(1994)foundnoise a sigtiicant problemin
shoppingmalls

AIR POLLUTION Pastresearchoundlower socioeconomigroupsmostlikely
to live in areaswith high air pollution (Mukherjee1993).However,Napton&
Day(1992)foundpredominantlymiddle-classesidentsn highly pollutedareas
in Texas, mostly affiliated with petrochemicalindustries,where choice of
neighborhoodvaslargely dictatedby proximity to work. Evenlow levelsof
SOy were associatedvith slower reactiontime, reducedconcentrationand
lower psychologcal well-being in Bavaria (Bullinger 1989). Other studies
found peoplewith emotion-orienéd copingstyleslessannoyedby foul odors
than were peoplewith problem-orientectoping styles (Cavalini et al 1991,
Steinheide& Winnekel993).In contrasta laboratorystudyby Baron (1990)
found beneficialeffectsof pleasanscents.Studentsexposedo perfume,co-
logne,andair freshenepreviousy foundto elicit positve attitudessethigher
goalsadoptednoreefficientstrategie clericalwork, mademoreconcessions
during negotiatios, andshowedessinclinaton to avoid conflict or usecom-
petitivestrategiesor dealingwith futureconflict thandid member®f acontrol
group.Malesexposedo pleasanscenthadhigherself-efficacythanthosenot
exposed tahescents.

HEAT AND VIOLENCE Debatecontinuedvertherelationshp betweerambient
temperaturandincidenceof humanviolence includingwhetherarelationshp
exists (Rotton 1993a,b),and whetherviolence increasedinearly with rising
temperatur¢Andersonl989,Anderson& DeNevel992)orincrease$o apoint
of moderataliscomfortandthendecreasewith extremediscomfortat higher
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temperaturehenegativeaffect-escapenodelof aggressionBell 1992).Data
analysistechniquesindcontrol of extraneouwvariablesremainedssuesn the
debatgCohn 1990,1993,Simpson &Perry1990). Reifmaretal (1991)found
professionabasebalplayersmorelikely to behit by wild pitchesastemperature
increasedRuback& Pandey(1992)foundpassengersnIndianrickshawdess
botheredby heatwhen given information aboutits sensoryand emotioral
effects,which increasedheir perceivedcontrol. Rotton et al (1990) studied
walking speedasa function of ambienttemperaturendfound that pacewas
sometinesmorerapidin cool settingsandat othertimesmorerapidin warm
settings.

AttitudesAbaut theEnvironment

ENVIRONMENTAL CONCERN Studiesdemonstratig concernabout environ

mentalissuesaccompaniedjyrowth of the environmenal movement(Krause
1993).Lyons & Breakwell(1994)found thatknowledgeof sciencepredicted
environmentalkconcern,but othersfound little relationshipof environmenrl

concernwith environmentaknowledge(Arcury 1990) or sociodemogaphic
variables (Samdal#l Robertsorl989,Scott& Wil lits 1994,Syme &Nancar

row 1992). Among predictors of ervironmenal concern,authoritarianism
showeda strong,inverserelationship(Schultz& Stonel1994).Other studies
foundwomenhigherthanmenon environmentatoncerrbutfoundmen more
likely to be environmentalactivists (Baldassare& Katz 1992, Mohai 1991,

Schahn& Holzer 1990, Sternet al 1993). Inconsisent findings appearedn

racialdifferencesn environnentalconcern(Adeloal994,Taylor 1989).Eco

centricvs anthropocentriwalue orientatios predictedenvironmentatoncern
andbehaviorin onestudy(Thompsm & Barton1994),but attemptsgo predict
environmentabehaviorfrom environmentahttitudescontinueto yield disap

pointingresults(Oskampet al 1991).

PERCEIVED ENVIRONMENTAL RISK Environmental psychol@ists showedin-
creasing interesh perceptiorof risk fromtoxic exposure, natural affdiman-
causeddisasterpzonedepletionandglobal warming,andinjury in built and
naturalsetting (Slovic 1987,alsoEwert1994,Vaughan1993).Perceivedisk
wasstronglyassociate@ith reducedeighborhoodatisfactior(Baba& Austin
1989,Gérling & Gérling 1990).In a study by Grieshop& Stiles(1989)over
25% of California respondentsaid they had sufferedillness from pesticide
exposure, yemanyof thosewho perceived thesk still used pesticides. Much
work examines perceived risk associated with nuclear power (Earle &
Cvetkovich 1990, MacGill 1989, Maharik & Fischhoff 1993, Reicheret al
1993). Perceivednuclearrisk increasedfollowing the 1986 accidentat the
Chernobylreactor(Drottz-Sjoberg& Sjoberg1990, Midden & Verplanken
1990,Peters et al 199®enn1990,van der Plig& Midden1990, Verplanken
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1989).A new tool—the Environmental Appraisallnventory (EAl)—assesses
perceivedthreatto self, threatto environnment, and perceivedcontrol over
environmentahazards (Fridgen 1998chmidt& Gifford 1989).

Presening the Environment

COMMONS DILEMMA  Hardin’s (1968) description of self-interested abuse
of a shared environment spawned many laboratory simulations of the com-
mons dilemma in which individuals harvest from a shared resource (Fusco
et al 1991,Gifford & Wells 1991) Thedilemmais thatshort-termself-interest
(making large harvests from the shared resource) is harmful to long-term
group interest,becausecollective short-termself-interestdestroysthe com
mons. Researchas soughtsolutions that encouragendividual conservative
harvestdo preservehecommasin thelongrun.Recentesultsconfirmedand
extendedpastresearchTrusting othersto conserveemergedasan extremely
importantfactorin willin gnesgo conservéMosler1993,Parks1994) . Rewards
for cooperativebehaviorand punishmentsfor selfish behaviorwere found
beneficialin preservingthe commons(Bell et al 1989, Birjulin et al 1993,
Harveyet al 1993). Division of the commonsinto individual territories—he
privatizationstrategy—alsdelpedpreservahe commonsn laboratorysimu
lations.Sucha territorial/privatizationsolutioneliminatesthe commonsandis
impractical for someresourcesput it also eliminaes the needfor intricate
systemsof reward and punishnent (Martichuski & Bell 1991). Outsidethe
laboratory,privatization showedpromisefor preservinglow-income housirg
(Leavitt & Saegertl989). Debatecontinueson privatizaton and grouprules
(Feenyetal 1990).

CONSERVATION BEHAVIOR  Strategiegor promoing recycling,energyconser
vation, and anti-littering behaviorcontinued to draw researclinterest,asre-
viewedin theMarch 1995issueof Environmentand Behavior(alsoDeYoung
1993).Wastesourcereduction—noproducingwastein thefirst place—clearly
has the most beneficialimpact on the environment(DeYoung et al 1993).
Educationaéffortshadleastimpacton pro-environmergl behaviofThompsam
& Stoutemyer 1991). Recycling knowledge predicted recycling behavior
(Gamba& Oskampl994,Granzin& Olsen1991,Vining & Ebreo1990),but
usingapersondesignateésaneighborhoodlock leademwho coordinategnd
enmuraged recyding improved recgycling behavior over mereeducational
strategies(Burn 1991, Hopper & Nielsen 1991). Individual personalbelief
(Axelrod & Lehman1993)andcommitmentto recyclingpredictediong-term
recyclingbehavior(Wang & Katzev1990),asdid perceivedpersonabenefit
(Oskampetal 1994).Individualandgroupnormscanreducdittering (Cialdini
etal 1990),ascanshamendembarrassmeiiGrasmicketal 1991).Howenstine
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(1993)foundthatfailure to recyclewasassociatedvith indifference location
issuesand householduisance.

Wayfinding

Recentresearctexamineddesignfeatureghatfacilitate cognitive mappingof
environments,the role of cognitive mapsin finding onés way through
them—wayfindng—and factors that influence wayfinding (Géarling 1989;
Gopaletal 1989; Hirtle & Hudson1991;Holding 1992,1994;Kitchin 1994;
Leiser& Zilbershar 1989;O'Neill 1991a;Rovine& Weismanl1989;Sadalla
& Montello 1989; Wood & Beck 1989).Peponiset al (1990) introducedthe
conceptof a searchstructure in which propertiesof layouts combinewith
navigationrules to determineexploration patterns.O’Neill (1991c, 1992)
foundlower complexiy of layoutassociatedvith increasedrchitecturalegi-
bility, which in turn correlatedwith improvedwayfinding. O’'Neill (1991b)
found that signageimproved wayfinding, especiallyin less complexfloor-
plans. Adults are clearly betterthan children at giving orienting directions
thoughchildrenimprove with age (Blades& Medlicott 1992, Rutlandet al
1993). Howevercognitive mapping and wayfinding pospecialproblems for
the elderly (Lipman 1991),with a notableexceptionfor elderly hunters(Hill
1992). Among elderly adults,verbal directionsand studyirg mapsimproved
wayfinding morethandid eitherwatchingvideotaper receivingverbal di-
rectionswith instructons to form a mentalimage of the settirg (Kirasic &
Mathes1990).Having to realigna map mentaly asopposedo aligning it in
handwith the floorplan makeswayfinding especiallydifficult for the elderly
(Aubrey & Dobbs 1990Warren& Scott 1993).

Environment and Crime

Researchersontinuedto identify environmenrdl contributorsto and barriers
againstrime.Onestudyexaminedenvironmentalfactorsin conveniencetore
robberies ([Alessio & Stolzenbergl990). Another examined theole of
perceivedisk of victimization (Brantingham& Brantinghaml993). Brown&
Harris(1989)testedpredictions relatetb territoriality andfoundthatthemore
severethe territorial intrusion in a burglary, the moredifficult the long-term
coping by the victim. Brown & Bentley (1993)found that burglarswere
especiallywary of signsthatresidentsvould showterritorial concern.Canter
& Larkin (1993)reportedthat87% of sexualoffendersoperatectloseto their
home base.Perkinset al (1992) found territorial functioning architectural
“defensiblespace’featuresandsignsof socialandphysicaldisorderrelatecto
crime andfear of crime. Perkinset al (1993) reportedsimilar findings. Mac-
Donald& Gifford (1989)reportedthatsignsof territorial defenseandicatedto
convictedburglarsthat a residencecontainedthings worth stealing.Shaw&
Gifford (1994)found residents andburglars assessmentsf vulnerability to
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burglaryinverselyrelatedto “surveilability” andposiively relatedto presence
of actualbarriers.Otherstudiesfound fear of crime greatesin placesseenas
providing refugefor criminals or limiting escapeby potental victims (Day
1994, Fisher &Nasar1992,Loewenet al 1993Nasar &Fisher 1993).

Commuting Stress

Researchon commuig stress byNovaco et al (1990, 1991)found both
subjectiveand objectiveimpedanceo be significant predictorsof commuter
stresswhich manifestedn both physicalandpsychologcal healthoutcones.
Hansonet al (1994)found longercommutesamongwomenin two US coun
ties, who took jobs furthdrom homethanmen(perhapseflectingtheirlower
power or status). Otheresearchfound symptors of stressamong public
transitdrivers (Carrere et 41991,Evans &Carrere 1991).

Coping with Disaster

Naturalandhuman-causedisastersnay havemany consequencencluding
lossof resourcesimpedancef daily activities,disruptionto homeandneigh

borhood,and changesn perceptionof risk (Hutchins& Norris 1989, Laska
1990).In examiningadaptiveresponse$o disastersHobfoll's (1991)conser
vation of resourcesstresstheory positsthat the speedand extentof loss or
preservatiorof resourcegpossessiondpved ones,commurity services)re-

dicts adaptiveefficiencyin responseo disasterBaumetal (1992)found that
comparedwith victims of a flood, victims of a toxic wastedumpwere more
anxious, depressed, aalienated and less alitedochallenging task€Conse
guencesto their resourcescontinied into the future, while flood victims

consequencewere soonerpast. Other human-causetechnologeal catastre
phesshoweda similar pattern,in which longer-lastig consequencet® vic-

tims' resourcesorrelatedwith more adverseaftereffects(Baum & Fleming
1993,Green et al 1990).

Museums

Researclon theway peopleexploremuseuns, in combinaton with principles
of environmentapsychology hasguidedthe designof museumsand modifi-

cationsintendedto changethe experienceof the museumvisitor (Loomis

1987). Bitgood & Loomis (1993) summarizedcurrentapplications.Studies
found the museumexperiencenfluencedby the type andsize of labels(Bit-

good & Patterson1993), availability of comfortableplaces (Hood1993),
front-endevaluationof exhibit designgMiles & Clarke1993,Screvenl990),
and maps. Recentevidencesuggests thamuseuns can relieve stressand
attentionafatigue (Kaplaret al 1993).
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NATURAL ENVIRONMENTS

Naturalsettings havebeenthe focus of muchresearchn environnental psy-
chology. Severalrecentstudies suggestedhat preferencegor naturalscenes
with greeneryand water may be universal(Herzog 1989, 1992; Herzog &
Bosley 1992; Hull & Revell 1989; Schroederl991; Yang & Brown 1992;
Zube 1991)Sebbg1991) suggested that mestults identify the mostignifi-
cantplacesin childhoodas beingoutdoors.Adding vegetationto built envi
ronments enhanced aesthetic vatusome but not all settingblull & Harvey
1989, Joardarl989, Orland et al 1992, Sheets& Manzer1991). One study
foundthatjoint experience# naturalsettingsbenefitechumangroups(Ewert
& Heywo0d1991).

Why arenaturalenvironmers so highly valued?Recentresearctsuggests
that viewing natural scenerystimulatesthe parasympathetioervoussystem
andhasa calmingeffecton peopleunderstresgHartig etal 1991,Ulrich etal
1991).Ulrich (1993)theorizedthat sucheffectsmay evenhavean evolution-
ary basisin that naturalselectionmay havefavoredthosewho canrelaxin a
naturalsetting—thebiophiia hypothess. Kaplanet al (1993notedthat a visit
to a museumor similar setting can also haverestorativeeffectson stressed
individuals. Kaplan & Kaplan (1989) proposedthat prolongedattentian to a
taskleadsto directedattenton fatigue, which is relievedin naturalenviron
ments.

CONCLUSIONS

Advances

Environmenal psycholagy advancedn manyareasrom 1989through1994.
We identifiedsix themes:

1. Multiple theories. Environmertal psychology’s thearies expanded, ad
dressed more contextual factors, armmteasingly spanndaddividual, inter-
personal,organizationalcommunity, and cultural levels of analysis.Re-
searchwasguidedby theorieson arousal stressprivacyregulation behav
ior settings andthetransactionahpproachEnvironnmentalpsychologyhas
yetto embrace a unifietheory.

2. Field researchNaturalsetting predominatedn empiricalresearchyhich
usedmethod rangingfrom systematiobservatiorandinterviewsto design
interventbons and detailedcasestudies.Laboratoryexperimentsappeared
lesscommonthan inthe past.

3. Cumuhtive knowledge . Thoughsomestudiesrepresentedne-timeefforts,
othersbuilt on previouswork. Exampks of cumulatve researchincluded
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studies of vulnerability to residentialburglariesand response$o environ
mentaldisaster.

4. Applied orientation.Environnental psycholoy kepta focuson designirg
settirgs that promoteoccupants goals,often in environmentaldesignre-
search.

5. Interdisciplnary collaboratio. The field maintaired its multidisciplinary
roots.Perhap®nly half of the studiesin this review camefrom universify-
basedesearcher traditionaldepartmentsf psychology

6. Cross-aultural focus Environnental psycholgy maintaned an interna
tional characterthrough data from a variety of culturesand a focus of
research on cross-cultuiifferences andommonaltes.

Future Diredions

In the Annual Reviewof Psychologychapteron environmentapsychologyin

2002we expectto readthattrendsof 1989to 1994 continued:Rising volume
of researchin natural settings,integrationof researchand practice,greater
diversity of researcheraind settings We hopeto read of advancesn three
specific areas:

1. Strongertheory.In the pastsix yearstheoriesbecamemore differentiated
and integrative, perhapsforming the basisfor a more unified theoretical
approachto guide future researchand practice.Currenttheoriessuggest
potental elementsof a unified theory: systens principles;integration of
psychol@ical processedike arousaland stresswith social-psychimgical,
social,andculturalprocesses; ecologicahalysis;and others.

2. Environmentaldesignresearch. Many classstudiesof environmentapsy-
chology involved designexperimentswhich we hopewill becomemore
comma. Suchprojectscould increasinglyserveboth the appliedandthe
scientific goals ofenvironmentapsycholay.

3. Casestudies.As the literatureof casestudiesand designexperimentex-
pands,the field needsmethoalogical conventionsa sharedvocabulary,
andaccepted modefer reportingcasestudies. Wehope tasee progress on
thesein the 2002review.

Any Annual Revewchapter, aswell asany arti cle cited in an Annual Reviewchapter,
may be purchased fromthe Annual ReviewsPreprints and Reprints service.
1-800-347-8007; 415-259-5017; emai: arpr@class.ag
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