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Abstract. Although considerationsf discoursecoherence andognitive processinguggest
that communicators should adogbnsistent perspectiveshen describing spatial scenes, in
many caseghey switch perspectivesOngoing researchexamining cognitive costsindicates
that these are small and exacted in establishimgtal model of a scer®it notin retrieving
information from a well-known scene. perspective entaila point ofview, areferent object,
and termsof reference.These may changeithin a perspeive, exacting cognitivecosts, so
that the costs of switching perspectivety not be greater thahe costs of maintaining the
same perspective. mdther project nvestigating perspective choice for self amdher
demonstrates effects of salience of refexject and ease of terneg reference.Perspective
is mixed not just in verbal communications lalgo in pictorialones,suggesting thaat times,
switching perspective is more effective than maintaining a consistent one.
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Per spective

When peoplgalk aboutspace, oanythingfor that matter, theyake aperspective on it.
There are manylifferent perspectives thapeakerscan take, but it hasbeen generally
assumed that in a particular discourse, speakers adopt one perspective consistently. There is
an a priori reasonfor consistency ofperspective: a ewisten perspectiveprovides
coherence for a descripih, a frameworlor the discourseThere isalso apracticalreason
for maintaining the samperspective: perspectiv@vitching can have cognitive sts, at
least for the listener or reader. When eastence uses “come,” atiiek next, “go,” readers
take moreime to comprehendhe sentences thawhen the viewpoint of the narrative is
consistent (Black, Turner, & Bower, 1979)

Perspective is one of thosxtraordinarilyuseful wordsthat, as a consequence, has
many senses. Some senaes strictlyspatial, but otherare broader.The concern here is
with spatial perspective.Even within the domain ofspace,perspective has beenused
narrowly and broadly.

Perspective, narromy viewed. Narrowly, perspectiverefers tothe referencesystems
that are used to describe the locatbm target object ispace. At aninimum, areference
systemincludes a referenbbject or frameand terms of aference; it maylso include a
second referent object aadriewpoint. A compellingway to distinguisihreferencesystems
is by the type of referent objectrithhe deictic systenthe sgaler; for the intrinsic sgtem,

* We are grateful for the insightful comments of two anonymous reviewers.



an object with inherent front, back, top, bottom, left, and righttHerextrinsicsystem, an
external reference frame, determined by the environmegt,(éevelt, 1984) Researchers
investigatirg way-finding have alsodistinguishedegocentricframeworks based on the
wayfinder and allocentric frameworks based on an environment.

In language referencesystemsdistinguished byspeakers, objects, @nvironments
have posedconceptualdifficulties. Becausespeakers, likesome objects, have inherent
sides deictic thus designated is formally indistinguishable fromtrinsic. However, a
speakercanserve aghe only referentobject or aspeakeicanserve as referentobject in
conjunction with aother refeent object. Inthe first case, aspeakemay say “the fountain
Is in front of me,” a usagearallel tothe intrinsicuse, “the fountain is in front ofCity
Hall.” In the second case, a speaker may ‘tag fountain is lefof City Hall.” Here, there
is a ternaryrelation; thefountain isleft of City Hall from the viewpoint of the speaker.
Levinson (1996) called the latter case “relative Subsumesomedeictic uses, buteaves
the simpledeictic uses inthe same category as intrinsiceMinson’s analysis yieldtree
separablesystems,relative, intrinsic, andabsolute(extrinsic), but without the elegant
alignment of referencsystem toype of referenbbject. Ithas hadhe additional virtue of
conferring a peace treaty in the deixis wars.

Perspective, broadly viewed. More broadly, perspectivehas been used for the
referencesystems adopted iextended spatiatiescriptions, for eample, those used to
describe a room or ampartment or atown. Three basicperspectives havébeen
distinguished. In gaze tour, typically adgted in describing aoom from an entrance, the
speaker takes a fixed point of videvel with but external tan environment, and describes
objectsrelative toother objectdrom the point ofview of the speaker, using right, left,
front, and back (Ehrich &oster, 1983). In aoute tour, often invoked to describe an
environment that is too large to be seen from a swighepoint, such aanapartment, the
environment isdescribed fronthe changing viewpoint of @raveler in theenvironment,
typically called “you.” Objects are describedrelative to theraveler interms of“your” left,
right, front, and back(Perrig & Kintsch, 1985; Taylor & Tversky, 1992a, b, 1996). Yet
anotherway to describe an environment tdarge to be seefrom a shgle embedded
viewpointis with asurveyperspective. In aurveyperspectivethe speaker takea fixed
viewpoint abovethe environmentand describes objas relative to other objectsusing
environmentaldirections,north, south, easgndwest (e. g., Perrig & Kintsch, 1985;
Taylor & Tversky, 1992a, b, 1996).

The narrow and broad perspectives distinguistezd map twneanother.Each of the
extended descriptioperspectivesorresponds to a narroperspectivegaze torelative,
route to intrinsic, and survey to absolute. Note alsodhelicorresponds to matural way
of experiencing an efronment: gaze from a fixed external viewpoint, route from the
changing viewpoinbf a traveler, andsurvey from afixed viewpoint above (Taylor &
Tversky, 1996).



Inconsistency in Use of Perspective. Despte the apriori and practical rationales for
consistency ofperspective, when asked produce descriptions of a wideariety of
environments, people mix perspectives in extended descriptions of environmentladibout
the time (Taylor & Tversky, 1992a; 199@).addition, in studies of comprehension, when
extendeddescriptions of environments froaither route orsurvey perspectivesare well-
learned, peopleespond to (inferem; not verbatimktatementsrom either theread (route
or survey) or thenew (surveyor route)perspective equallguickly andaccurately(Taylor
& Tversky, 1992b)Thesefindings suggest that ithere are cognitiveosts ofswitching
perspective, they disappear when environmargsvell-learnecnd presumbly abstracted
into a perspective-freepresentation. But whaibout on-line comprehensioiviight there
be costs toperspective-switchinghen? Thestudies of Black, Turer, and Bower (1979)
suggest thathere should becomprehensiortosts toswitching perspective. In ongoing
research, Leand Tverskyhavefound costsfor switching perspective in on-line reading
times of descriptions of small environments (Lee & Tversky, in preparation).

Studies of Comprehension of Perspective Switches

Comprehension. Readng Times are Expedited bgonsistency oPerspective. In Lee and
Tversky’s experiments, articipants read ahortintroduction to anenvironmentfollowed
by threesentences descrilgnan environmentfrom either aroute orsurvey perspective.
Eachenvironmenthad a route and surveyinstantiationfor different paricipants. Here is
an example of a survey descriptidnitst, the intoduction, whichopened bottsurvey and
route instantiations: “Bonanmpakase ofthe lesseknown Mayantemples,nestled in the
heart of the jungle. The entrance to Bonanmpak leads to Eagle-Snake Path, wkitialls a
path that isstill partially covered by jungldoliage”. The survey instantiation proceeded:
“Eagle-Snake Path runs north-south, intersecting a main paitallagiRoad ofthe Dead,
which runs east-west. West Bagle-Snake Path dhe north side of Road ahe Dead is
the Palace of the Kings. West of Eagle-Snake Path on the south side of RuaDea#d is
the Sun Temple.” After the threesurvey sentencesalf the participants read faurth
sentence in the same perspecti@n the south sideof the Road ofthe Dead, west of the
Sun Temple is the Moon Temple.” The other halfraf participants read a sentetfican a
route perspective’From the Road ofthe Deadwhen youface theSun Temple, on your
right is the Moon Temple.”

During construction of a spatiatentalmodelfrom text, switching perspectiveslowed
reading times. Reading times pgtlable for theconsistensurveytarget sentence averaged
471 ms but averaged 585 ms for the inconsistent route target sentence. NowxXample
of a route description, beginning with the introduction: “The Saturday morningrfeuket
has a large variety of summiuits. Onceyou enter the market, there is a large main aisle
with large crates of fruitsn eactside.” Thenthe threeroute sentenceshe first contains a
cardinal direction to make thgurvey sentencecomprehensible. “Iffou go south on the



main aisle, you will see side aisle thatrossest. Turn left on thesideaisle andyou your
left, youwill see acratefull of apricots. On your left, othe side aisle, in frontof the
apricots, youwvill see acratefull of grapes.”The consistentoute argetwas: “From the
sideaislewhen youface thegrapes,behindyou are theplums.” The incasistentsurvey
target was: “On theouth sideof the side aisle, south othe grapesare theplums.” As for
switching fromsurvey to routeswitching fromroute tosurveyexacted acost inreading
times. Average time per syllable for the consistent route target was 328 ms, but was 560 ms
for the inconsistent survey target. Tioaite target, wheoonsistent, wasead considerably
faster thanthe surveytargetwhen consistentThis is unlikely to be due to something
inherent in the rout¢éarget asthe routeadvantageholds onlyfor consstenttargets. The
most probable explanation for the advantagih@ftoute target faronsistent descriptions is
that in the route descriptiothe sentencerior to the target sentence indirectly oriented the
readertoward one othe landmarks sdhat thatpart of the information in the routarget
was redundant to those who had réeroute dscription.The main effect ofnterest, the
cost of switching perspective was, on averagere thanl50 msec per syllable in reading
time.

Immediate Verification Times are Expedited by Consistency of Perspective. The target
sentences were followetty four statenents from both perspectivefor true-false
verification. These assured that papants did infact constructaccurate mental models of
the environments.They also provided additional evidence for costs of perspective
switching, and for diminishing costs. As fradingtimes, verification timeswere slower
to different-perspective statementsan to same perspective statemeihisyever, for
verification times, the effect ofswitching perspective decreased to 50 ms per syllable
averaged ovethe four statements. Alecreaseckffect of perspectiveswitching is to be
exected as by the second or third true/fatatement, all readers whlave experienced both
perspectivesThere are at leagtvo non-conflicting possibilitiedo explain thedecrease.
First, throughrepeated gestions,readers couldjet used tounderstandinghe alternative
terms of reference. This imlikely to be acompleteexplanation as partgants experience
both perspectives over trial8lore likely is that as thegnswer qustions,readers’mental
models ofthe situationbecome better integrateghd more perspective-free, as in the
previous experiments of Taylor and Tversky (1992b).

Thesereallts were regdicated in asecand study. In thatstudy, on half the trialsprior to
the target sentence, panpiants read a descriptiari one of thelandmarks. Fothe Mayan
Temple, that description was: “Eagle-Snake Path has a slight S-shaped curve that somewhat
resembles amngke.” Forthe Fruit Market it was:“The main aislehas manyexotic fruits
that are grown from tropical regions.” The effect of reading a description of a landmark was
also toreducethe effect ofswitching perspective on readinthe targetsentences. The
decrease in cost of perspective switching could be for one or several r8dsotedmark
description itselfentailed aperspective sich, zooming in andfocusing on aparticular
landmark. The lasimark descriptionsentencealso momentarily directecattention away



from establishinghe layout of theenvironment, perps allowingfor integration of the
representatiorof the environment intdhe moreperspective-fredorm that Taylor and
Tversky (1992b) found.

Components of Perspective Switching

It is now clear thatduring construction of spatiamental models from descriptions,
switching perspective from route sarvey orsurvey toroute exacts aost. Tounderstand
what that costay be weneed toanalyzewhat perspectiveswitching entailsBecause a
perspective consists of a referent objedtame, a viewpoint, anterms ofreferencegach
of these changes when perspectivehanged. As noteglarlier, for aroute ascription, the
referent object is typically “you,” but for a survey descriptithe referent object is another
object in the scene. Thus, for a route desion, the sameeferent dject serveall targets,
but for a survey description, tiheferent object keepshanging. Foroute descriptions, the
viewpoint isembedded in thenvironment, and keeps aiiging asthe travelermoves
about. In contrast, for survelescriptions, theiewpointis externalandabove,and fixed,
so that the viewpoint stays the samefor an eatire survey descrippn. Thus, route
descriptionshave an advantage ihat the objectloesn’tchange busurvey descriptions
have an advantage that the viewpoint doesn’t changeFinally, switching perspective
requires switchingerms ofreference, fromeft-right-front-backfor route descriptions to
north-south-east-west for survey descriptions.

Switching perspectives, then, entails changeseferentobject, viewpoint,and terms
of reference. Presumably, each change ltagaitive cost.Yet, evenfor discourse with a
consistenperspective, successiwdgterancesentail mentatransformations wittcognitive
costs oftheir own. Let us consider for anoment thesentence to sentence chantjest
occur within a perspective. both route andurvey descriptionghe targebbjectchanges
from sentence to sentenasthe environment isonstructed byhe discourse. Iraddition,
for route descriptions the viewpoint keeps changingand for survey descriptions, the
object keeps changingThis may be thereason why, when constructing spatial
descriptions, people switgerspective aroundalf the time (Taylor & Tversky, 1996). In
some caseshe costf switchingperspective may not kgreater than theost of staying
with the same perspective. Some spatial situatimsbe moreeadily described from one
perspective rather thaanother. Indeedsome spatial arrayseem to encourage route
perspectives, and others, survey perspectives. Hawsnggke prominent pathway through
an environment and landmarks the same sizescale, for exaple, encouragesoute
descriptions (Taylor & Tversky, 1996).

Because referent objects amiewpoint changesystematically within consistent
perspectives, survegnd route respectively, thenost likely cost in switching between
perspectives is switchinggrms ofreference, whiclordinarily do not change withiaither
perspectiveAlthough weknow of nodatacomparingcosts of changingeferentobjects,



viewpoints, and terms of reference (we are currently collectingdatalourselves), we do
know that constructing or computing ternad reference igime-consuminggspecially for
symmetric diredion tems like “left” and “right “(e. g.. Bryant & Tversky, 1991; Farrell,

1979; Franklin &Tversky,1990;Maki & Braine, 1985Maki, Grandy, & Hauge1979;

Sholl & Egeth, 1981). So difficult is computimlyection terms that, age knowfrom data

to be described belowMainwaring, Tversky, Ogishi, & Schiano, 2000people avoid
using them when other options are available.

Production Experiments. Selecting aPerspectiveConstructing asentence locating an
object inspace entails selecting a target, a refevbigct, andterms ofreference. It also
entails selecting a viewpoint. Faute andsurvey descriptionghe viewpoint is typically,
though notalways, confoundedwith the terms ofreference. In practice, sonsxtended
descriptionghat inevery othemway appear to be routdescriptions nevertheless slifto
cardinal directions on occasion (Taylori&ersky, 1996). For novand forsimplicity, let
us consider only selection of target, referent obgedd, terms ofeference. In mangases,
the target is selectddr the participant,for example, by a query from a lost traveler. In
extended spatialescriptionsthe participanthooses or igiven anenvironment, but may
choosethe order of mentioning &rget objects in thagnvironment.Taylor and Tversky
(1992a) argued that selecting #egjuence of targetsroes prior toselecting gerspective.
In their experiments, @rticipants ordered targetsn the sameway for the same
environment,irrespective ofthe perspectiveadopted.The order of mentioning targets
reflected the spatial organization of teevironment, grocess thapreceded perspective
selection.Eliminating seleton of target leaves uwith seletion of a referenbbject and
selection of terms of referenceths two basic amponentof perspectiveselection.Let us
turn to some studies of production to see how this is done.

Two Principles for Selecting Referent Objects and Terms of
Reference.

Before reviewing evidence, let psopose two principlesgne forreferent objects and one
for reference érms. Forreferentobjects, we proposthe Principleof Salience: Select a
referent object that is salient to communicaparntners. For terms oéference, weropose
the Principle of EaseSelectterms of reference thaire relatively easy to produce and
comprehend.

Principle of Salience of Referent Object. Like “perspective,” “salience” is a usefwlord
with manysensesOnesense igperceptualforemost,relativesize. In fact,larger objects
are typically selected to serve as referent objectsmallertargets(e. g., Shanon, 1984).
But size isnot theonly factor. Salience iscontext-boundand conceptual issues enter the
selection. Thk referentobject must beknown to the communicatiorpartners. In fact,
communication pamners quickly discover their common ground with respect to
environmentsand lect referent objestappropriate tdheir mutualknowledge(e. g.,



Isaacs & Clark, 1987Shanon, 1983)The multiple considerationdor sekcting good
referent objects are quite similar those for selging landmarks(e. g., Couclelis,
Golledge, Gale, & Tobler, 1989 Salience,then, hasboth perceptualand conceptual
determinants.

Principle of Ease of Reference Terms. As earlierdiscussindicates,computingspatial
directions can be difficult. Nevertheless, satirectionterms, inparticular the asymmetric
ones, are easier toropute than thers.East-west isnoredifficult than north-south (Sholl
& Egeth, 1985), perhapsecausenorth-southare absolutedirections, anchored at the
poles, whereas east-west are relative terms. For the direction terms that are projections from
the intrinsicsides of objectsncluding people,right andleft take longer to produce and
understand and produce more errors fnamt, back, abover head,and below ofrfeet (e.
g., Franklin & Tversky, 1990). Front/bac&nd lead/feet projecfrom easily discernible
sides of an objeciThe relative dificulty of left/right compared tthe other axebolds for
computations fronone’s own bodyfrom the body of anotherfrom an object, from a
description, from a diagram, and frommedel (Bryant, Lanca, & Tversky, 1995; Bryant
& Tversky, 1995, 1999; Bryant versky, & Franklin, 1992; Franklin & Tversky, 1992).
The relative dficulty of front/backand tead/feetdepends orthe posture ofthe observer.
For anupright observer,head/feet idastest,seemingly becausef the alignment of the
body to gravitythe only asymmetric naturahxis of the world. For a retining observer
who turns from side to side, gravity no longer correlates with a natural attie leddy. In
that case, front/back is faster than head/feet, and, of course, left/right.

Studies of Perspective Selection

In many face-to-face communication situatioie communication parers themselves are
salientboth perceptuallyand cognitively.Adapting atask developed byhober(1993),
Mainwaring, Tversky, Ogishi,and Schianq2000) presented participants with maps of
simple spatial scenes consisting of tidentical dojects arraye@n the projected sagittal or
frontal planes of speaker aaddressee. Speakand addresseatlger facedeachother or
were offset at 90 degrees. In addition, s@mays hadandmarks and/oindications of the
cardinaldirections. The padipants,the speakersyeretold that hey weresecret agets,
Agent U, working with their partners, the addressees, Agenhh&task ofthe participant-
agentsvaried. Inthe Tell Othertask, hey weretold that one ofthe objectswas critical,
containing a bomb or a hiding a treasufer example,and that they were to signtdeir
partners whichobject was critical by writing a brief descriptionon their secret
communicator. In the Ask Other task, participants wele that their partnerknew which
object was critical, and that they were to constaugiestion that couloe answered by yes
or no that would inform them, the speakers, which object was critictide [Fell Self task,
participants were told that they needed to write a brief message for themselves to be used by
themselves at a later timeittentify the criticalobject. Oneachtrial, the communicator saw



a sketch of the positions of Agent U, Agent Z and the objects. See Figure 1 for an example.
In the Tell Other and Tell Self cases, the critical object was identified.
A gold bar has beeburied in one of the sandboxes aplayground.You've beentold

which one, but Agent Z has thmetal detector and swan best dig ughe gold. Thesquare
are sandboxes, the arrow points to the gold, and the circle is a jungle gym.

14

YOou

Agent Z looks at you and signals: Where is the gold?

You signal back to her:

Figure 1. Example of a “Tell Other” scenario from Mainwaring, Tversky, Ohgishi, and Schiano, 2000.

We constructed this situation and théseks toexplore whatperspectivespeakersvould
take on theirown, their addressees’, or geps neither, whetandmarks orcardinal
directions wereoffered. In fact,the taskshad alarge effect onwhose perspective was
taken. One key factor was the relativecognitive load ofspeaker andaddressee, not
politeness. If politeness were the predominant faot@erspective abice, speakers/ould
take addressees’ perspectives equally in befell Otherand AskOthertasks,and they
didn’t. Relativecognitive loaddoes varybetween thdwo tasks. Inthe Tell Othertask,
Agent U has the critical information arsithe onevho produces antterance; Agent Z has
to understandthe utteance anduse it todetermine thecritical object. Assumingthat
comprehending amitterance is more difficult thaproducing one, and that acquiring
information is more difficult tharknowing it ahead oftime, the addressee’sognitive
burden is greater for the Tell Other task. In the Ask Other TaskAgent Zhasthe critical
information. The speakédras toconstruct a question aralso to understanthe answer.
Thus, inthe Ask Other Tak, the cognitiveburdens ofspeaker and addressaee more
balanced. Finally, in the Tell Self taske speaker ithe addressee, sthere is noone else
to accommodate. By thigasoning, spé&ars shouldake theirown perspective least often
in the Tell Other task, more in the Ask Other task, and masieifell Self task. The data,
from bothAmericanand Japanese parpants,confirmed thispattern.For the scenarios



that included only the positions ofAgent U, Agent Z,and thetwo objects, speakers took
addressees’ perspectives more than 90% of the time in the Tell Other task, more than 6% of
the time in the Ask Other task, and around 40% of the time in the Tell Self task.

The strongtendency tdake addresseeAgent Z's, perspective in thdell Othertask
and weaker tendency to do in the AskOthertaskcan be accountefbr by the relative
cognitiveburden of speaker aradddresseeBut why shouldthe speakertake Agent Z's
perspective aall in the Tell Self task, wherehe addressee ithe self, Agent U,and not
Agent Z? The most compelling explanation is that speakers are using thpestiwnr in the
scene as a landmark. In fattie tendency taise AgentZ’s perspectivevas greaterwhen
the alternativewvas to use speakerigght andleft thanwhen the alternativevas to use
speaker’'dront. This suggests aexplanationfor usingthe communication participants as
landmarks. It allows using simpler terms of reference. This initophies that selection of
areferent objecaind selection of terms of reference are independentThey cannot be
viewed as sequential steps in constructing spatial utterances, but rather as constraints.

The finding thatspeakers usefgent Z's perspective inconstructingmessages for
themselvegalls toquestionthe meaning otising AgentZ'’s perspectivevhen Agent Z is
the addressee. Is itaking someone else’s perspective, osing someoneelse as a
landmark?The samequestionholds for usingspeaker’s perspectiv@he use of personal
perspective in may casesnay beusing people’s positionsas landmarksThis does not
discount that speakeese takingconsideration othe relativecognitive burdens. Inthose
scenarios wherthe more difficultterms ofreferenceright andleft, cannot beavoided,
speakers are more likely to take Agent Z's perspettitiee Tell Othertask tha in the Ask
Other task.

These studies revealed a related biathénterms ofeferencepreferred in constructing
spatialdescriptionsParticipants overwhelming preferred uge “near” than touse “far.”
The near bias accounfisr some ofthe use ofAgentZ’s perspective in th&ell Self task.
When thecritical objectwas lined up betweemgent U and Agent Z butcloser to Z,
speers preferred tear Z” to “nearme.” Thenear bias isn spite ofthe factthat, of the
pair of polaradjectives, it is‘far” that is theneutral, unmarkederm and soshould be
preferred (cf. Bierwisch, 1967; Clark, 1973). Tiar bias is étter explained as a spatial
consideration as well as a linguistic one. “Near” defines a relatively small spatiaht any
direction from the landmark or targdicf. Morrow & Clark, 1988). “Far,” onthe other
hand, refers to eelatively larger spatiahrea,potentiallyanywhere that isot near, in any
directionfrom the target otandmark. “Near,then, is amore specifiderm, so that when
both “near” and “far” are possibilities, by Gricean principles, “near” shbeldind infact,
is, preferred to “far.”

The earlier worlon extended descriptions alsopportsthe idea that the spatial layout
and communication task affect perspective glokadlg locally. Taylor andTversky (1996)
found that environments withmultiple routes andlandmarks onmultiple size scales
encouragedelatively moresurvey perspectives and environments withgde routes and



landmarks at a singlsize scaleencouraged relatively more roudescriptions.About half

the descriptions mixed perspectives, frequently systematically. For exdhepfgart of the
Town thathad landmark®on several size scalesas typically describedusing a survey
perspective, buthe town square,with a salient route and same-sized landmarks was
typically describedusing aroute perspectiveFor thesecases,switching perspective was
not only common, but predictable, based on the configuration of the environment.

Deconstructing Perspective

By now we have a partialnswer tothe question we pasd, why dospeakers mix
perspectivesFirst we have shown hat there is indeed a cognitie®st to switching
perspective, but the cost is small and transient. Switching perspectives can entail changes of
target object,terms ofreference, andiewpoint. Each ofthesechanges reauires different
mental transformations, and the relative costs of the transformation are not yet fully known.
In addition, however,there are cognitiveosts tothe mentaltransformationsentailed in
understanding successiuderances withira perspective Within a route perspective, for
exanmple, the viewpoint changes,and within a survey perspective,the referentobject
changes. For bothhe target object changés eachutterance. Thenajor difficulty with
perspectiveswitching, likethe major difficuly in constructing andinderstandingspatial
descriptions,seems to be changes terms ofreference. Somé&rms of reference,like
“left” and “right” or “east” and “west” are particularlydifficult. The cognitivecosts of
switching perspectivemay be balanced by the cognitie®sts of retining the same
perspective. Irconstructing spatial descriptiofer self or otherat a minimum, speakers
need to select eeferent objecand terms ofreference. Cetesiparibus, speakersselect
referent objects that are salient to communicatiotnpes and terms afeference that are
relatively easy to producand comprehendSwitching perspective magnable the more
salient referentobject and easier reference termiloreover, the elements of spatial
descriptions discussed heselection ofreferentobjectand terms ofeferenceare not the
only considerations refant to seletton of perspective. Puttingll this togetherswitching
perspective may be more effective in communication than not switching perspective.

But relative cognitive costsare theonly reason for switchingerspectives. Perhaps a
more compellingreason is Hat when people perceivend represenenvironmentsthey
seem to do sdrom more multiple perspectivessimultaneously. This is suggested by
evidence from receptive fields for tactile and visual stimuli (e. g., Grazia@oo%s, 1994)
by perceptuatasks (e.g., Bridgeman, 1999; Robertson Rafal, in press; Sholl1999;
Tipper & Behrmann, 1996and by languagetasks (e.g., Carlson-Radvansky]1999;
Carlson-Radvansky & Irwin, 1993; Werner, 1999).

Let us now broaden ouperspective fromscience toart. Consider, forexample,
perspective in painting. Consistent, one-point perspectivedseat\Westerninvention, an
invention thathas largely beendropped in20th centuryart. Children’s art, so-called
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primitive art, anchigh art all over the world from ancientEgypt to themasters othe Far
East to Cezanne, Picasso, and Hockney, freely and beautillperspectivesAnd none
of it is jarring. On the contrary. Literature, too, throughihat agesasmixed perspective,
spatial, temporalpersonal.Different perspectivegprovide differentviews and highlight
different aspects of a scene or experience, enriching appreciation of it.

Given the overwhelming evidence for mixgerspectives in perceptiamd behavior, it
might be timeo turnthe originalquestionupsidedownjnsteadof askingwhy people mix
perspectives, perhaps we should be asking péuyple use perspectiveconsistently. An
even moreradical proposal isto deconstructhe notion of reference frame amiopose
instead tht neitherperceiversnor speakeradopt referencbames aswvhole, butrather as
fragments.
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