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ABSTRACT

Although metaphoris a commonlyuseddevice in the de-
sign of userinterfaces,it is not rigorously understoodand
most guidancestopsat the recommendatiomf its use. In
this papemwe seekto provide a systematicaxonomyof user
interfacemetaphorsbasedon andextendingthe framawork
of Lakoff andJohnsonWe thensuggesthat someusability
heuristicsemege directly from analysisof the taxonomy
We concludethatthe taxonomyandheuristicsmay provide
appreciabléenefitsin userinterfacedesignandevaluation,
andaddressomeof thecriticismsof metaphousethathave
beenmade.
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INTRODUCTION

The ideaof using metaphordo help leverageexisting user
knowledgein userinterfaceshasbeenaroundfor aslong
asgraphicaluserinterfaceshave existed,andindeedlonget
Additionally, metaphouseis recommendeby mostinterface-
designhandbookgsee for example [10]). Recentlydiscus-
sionhasbecomeanorecircumspectndtakennew directions.
In particular therehasbeenconcernovertheplacesvherea
metaphodoesnotapply[9, p.131],andalsowhethemetaphor
reallyachievesthebenefitausuallyclaimed suchasincreased
learningrateandsoforth [2].

Despitecriticism, metaphoiis still usedfrequentlyby user
interfacedevelopers. Whatis more, metaphorseemsto be
usedwith little understandingf its underlying structure,
andis oftenusedunknowingly. The generalunderstanding
is that a userinterface metaphor“is the processof repre-
sentingthe computersystemwith objectsandeventsfrom a
noncomputedomain”[14, p.273]. In this way a desktopis
usedto representhefile-systemof mostof today’s personal
computers. Despitethe simplicity of the definition, there
areveryfew rigorousapproacheso the useandunderstand-
ing of userinterfacemetaphorgalthoughseg[3] and[5] for
examplesof advice). In this paperwe seekto analysethe
meaningof metaphoiin userinterfacedesign,andto better
seewhenmetaphoiis beingused.

We startby offering a systematidaxonomyof userinterface
metaphordasedn Lakoff andJohnsorswork onmetaphors
asa key cognitive device [8]. We thenlook at metaphoric
entailmentsas a way of characterisingnetaphorstructure.
Finally, we notebriefly thatsomeof the issuesnadeappar

ent by the taxonomysuggessomeuseful heuristicsfor the
designandevaluationof userinterfacemetaphors.A more
detailedexaminationof the practicalaspectsf this taxon-
omy andthe heuristicsis left to future work asthe scopeof
this paperis limited to examininghow Lakoff andJohnsors
framewvork canbe appliedto userinterfaces.

A TAXONOMY OF INTERFACE METAPHORS

We decidedto groundthe taxonomyin the work of Lakoff

and Johnsonasit providesa strongphilosophicalandlin-

guistic basisfrom which to work. Given that metaphoris

originally aliteraryandlinguistic conceptthisseemsasound
approacho take. By applyingthe framewnork describedoy

Lakoff andJohnsor8] to userinterfacemetaphorsve can
enhanceour understandingf them, as well as provide a

vocahulary for their discussion. Clearly;, using Lakoff and
Johnsors modelis not the only way to approacha taxon-
omy of interfacemetaphoybut it is atleasta goodstart.
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Figure1: Diagram of our taxonomy of metaphor

It is importantto note that the cateyoriesprovided in this

taxonomyare not all mutually exclusive. Thereis a hier-

archyinvolvedwhich is depictedin figure 1. Thefirst sev-

eralcategoriescorrespona@xactly to categyoriesin theframe-
work of Lakoff andJohnsonbut asappliedto userinterface
metaphors. The final two catayories, processand element
metaphorsare extensionsspecifically developedby us to

describeuserinterfacemetaphorsin eachcasewe will ex-

plainthegroundingn Lakoff andJohnsonandthengoonto

shav how the categgoriescanbeusedto characterisparticu-
lar kinds of userinterfacemetaphoyoftenwith examples.

Orientational Metaphor s
Lakoff andJohnsorcharacteris@rientationalmetaphorsas
metaphoravhich “give a concepta spatialorientation”[8,



p.14]. Very simply, then,anorientationaimetaphoiinvolves
explaininga conceptin termsof space An exampleof this
is the metaphomMAPPINESS IS UP! asevidencedin phrases
like “I'm feeling up today” and “he hassuchhigh spirits”.
In this casewe canusethe spatialorientationof “up” to talk
abouthappiness.

An importantaspecibf orientationalmetaphorss thatthey
organise“a whole systemof conceptswith respectto one
another [8, p.14] This meanghatall the conceptghatuse
“up” asaspatialmetaphoyfor example tendto berelatedto
eachother Thus,we find thatGoobD 1S uP andiMPORTANT
IS UP, andbecausef this thereare certainassociationde-
tweenthoseconcepts.Orientationalmetaphorslo not sim-
ply structureour thinking aboutoneconceptbut aboutsys-
temsof concepts.

Anotherkey pointto noteis thatorientationaimetaphorsre
strongly basedin our physicaland cultural experiencesof
theworld. Becausef this they might oftennot appeato be
metaphoriatall, but simply theway thingsare.

Becauseorientationalmetaphorsre not generallyobvious,
it might be difficult to seetheir relevanceto interfaces. In
fact, the main point of discussingorientationalmetaphors
hereis thatthey arealreadyusedoftenin userinterfaces.in
particular orientationaimetaphorsendto be usedfor quan-
tification andnavigation

An exampleof quantificationis the up IS MORE metaphoy
which appliesin generalto all vertical slidersandotherin-
terfaceelementghatinvolve increasingsomethingoy asso-
ciating it with an upwardsdirection. The mostobvious ex-
perientialbasisof thisis that"“if youaddmoreof asubstance
... toacontainer... thelevel goesup’ [8, p.16]

An exampleof a navigation metaphoris PROGRESS IS TO
THE RIGHT. Whenwe move througha taskwizard, for in-
stance,the ‘next’ button often literally pointsto the right.
Notethatwe do not actuallymoveright, but progresgo the
next stageof the wizard. This sort of metaphorprobably
comesrom ourexperienceof readingtext, andis thushighly
culturalasnotall culturesreadfrom left to right.

Ontological Metaphor s

Lakoff and Johnsorclaim that ontologicalmetaphorsarise
when “our experienceof physical objectsand substances
providesa further basisfor understanding[8, p.25]. On-
tological metaphorstherefore explain conceptsn termsof
theverybasiccategoriesof our existencesuchasobjectsand
substances.

An exampleof an ontological metaphorusedin everyday
life isthatTIME 1S AN OBJECT, whichwe canobsenewhen
we make statementsuchas “l don't have enoughtime”

or “thanksfor giving me your time”. Treatingtime in this

way enablesus to understandt and especiallyto quantify
it. Lakoff and Johnsonsuggesthat ontologicalmetaphors
sene mary purposessuchasreferring,quantificationjden-

tification of aspectsidentificationof causesandhelpingto

setgoalsandmotivateactions[8, pp.26-27].

l\Writing the expressionsof metaphorsn small-capss a stylistic
decisiontakenfrom Lakoff andJohnsor{8].

While ontologicalmetaphorsnightinitially seemoofunda-

mentalto be of usein userinterfacesthisturnsoutnotto be

true. In fact, becausdahey arebasic,ontologicalmetaphors
areto befoundeverywhee in ourinterfacessoit is impera-

tive thatwe know they arethere,andhow they work.

If we considerthe purposesf ontologicalmetaphoramen-
tionedabove, we canseethattheseareall thingswe wishto
doin makinguserinterfaceswork. Quantificationis plainly
somethingwe areconstantlydoingin userinterfacedesign,
andthis leadsto metaphorsvhich presentelementsof the
systemas objects thingswhich can be quantified. Exam-
plesof this areplentiful, but considerTHE FILE IS AN OB-
JECT. Thisenablesisto talk aboutthe sizeof files, andalso
to give themlocations andvariousotherusefulcharacteris-
tics. To give anotherexample, we frequentlyuseontological
metaphorgo identify causesn the system.Thuswe might
tell theuserthat“an errorpreventedhesystenfrom opening
thatfile”, thususingthe metaphorERRORS ARE ENTITIES
(capableof causingandpreventingthings).

Structural Metaphor s
Structuralmetaphoiinvolvescharacterisinghe structureof
oneconceptby comparingit to the structureof someother
concept.Following theterminologyof semioticsdefinedby
Saussurave will usethe terms“signifier” and “signified”.
Thus, in the desktopmetaphoy the desktopis the signifier
andthe file-systemis the signified[4]. Theseconceptsan
be abstractactualobjects,eventsandso forth. Effectively
we obtain structuralmetaphorsvhenwe malke ontological
metaphorsnore specific,thuswe move from X IS AN OB-
JECT to specifyingthe objectthatX is.

Thekey hereis thatthe signifieris ableto revealinteresting
and importantpropertiesof the signified through the pro-
cesf metaphorThe classicexampleis the ARGUMENT IS
WAR metaphoywhich explainsmary thingsaboutour expe-
riencesof arguments.In particular it is a large reasonwhy
we “feel embattled"and“attacked” andso forth. Fromthis
we seethat metaphorsare not merely linguistic but relate
directly to our experience®f the concepts.

Structuralmetaphorgliffer from orientationaland ontolog-
ical metaphorsn thatthey dealmoredirectly with our ex-

perienceof everydaylife. They are usedto compareour

conceptswith objectsin the world suchas cars, artworks

anddesktops.In this way, they arethe closestto our con-

sciousminds,while orientationabndontologicalmetaphors
aremoresubconsciouslgpprehended.

Structurds acrucialfactorwhendealingwith userinterfaces.
Specifically the basictaskof a userinterfaceis to help the
userin comingto grips with the correctsystemmage [13].
By using metaphordasedon alreadyunderstoocconcepts
and objectsto explain the systems structurewe are utilis-
ing a key humancognitive skill. The benefitis that, if the
userhasnever encounteredhe systembefore,they have no
clear pathto discovering how it works; but whenwe indi-
catethesystemstructureby metaphorianeansthestructure
becomesnoreimmediatelyapparent.

The way we can examinestructuralmetaphorss by look-
ing at their metaphoricentailmentsThesewill bediscussed



later in this paper but the essentiapoint is thatin usinga
metaphorve areimplying thatthesignifiedhascertainprop-
ertiesandfunctions. Metaphoricentailmentsare a way of
makingthis explicit.

By way of example considethemetapholSING THE DATA-
STORAGE SYSTEM IS FILING. For a userwith no under
standingof how data-storagavorks, this metaphoimmedi-
atelyoffersstructureto theprocesdecausef its metaphoric
entailments.Examplesof theseare“you canusefoldersto
catgyoriseyour files”, “you can storefiles” and “you can
namefoldersto indicatetheir contents”.All of theseentail-
mentsaid theuserin notonly understandinghedata-storage
systembut alsoin doing productive work.

Novel and Conventional Metaphor s

A key distinctionraisedby Lakoff andJohnsoris establish-
ing which metaphorsare novel andwhich arecorventional.
Clearlythis categorisationis dependenon how the groupof
relevantpeopleis defined. Somemetaphorsvhich arecon-
ventionalto one group may be novel to another We need
to understandvhich metaphorsthe prospectie userswill
take as being corventional,andwhich they will seeasbe-
ing novel.

Corventionalmetaphorsare thosewhich are already used
by thetargetaudiencewithoutthinking. The mainfeatureof
corventionalmetaphois thatthereis anestablishegrotocol
for its use:thestructureof themetaphohasbeensetoutand
thegroupwhich usesit understandtheway it works.

A novel metaphofor agroupis anymetaphomwhichis nota
corventionalone In this casethe structureof the metaphor
needgo beestablisheihsteadf assumedLakoff andJohn-
sonnote, however, that “new metaphoranake senseof our
experiencen the sameway corventionalmetaphorslo” [8,
p.139]. This meanghat,while novel metaphorarefarmore
difficult to use,they arestill the samekind of thing ascon-
ventionalmetaphors.It alsomeansthat they are far more
flexible and can be tailoredto explain things we have not
yet encountered Additionally, a goodnovel metaphomwill
eventuallybecomea corventionalmetaphomsit is absorbed
into a group’sway of thinking.

Corventionalmetaphorsrealreadyimplicitly usedin inter-
facegodaywithout necessarilypeingrecognisedExamples
include orientationalmetaphorsuchasMORE IS UP, onto-
logical metaphordike INFORMATION IS A SUBSTANCE, as
well asmore complex structuralmetaphordike THE DATA
IS A DOCUMENT. Noneof thesemetaphorsareobviousto
the userof a systembecauseahey were eitheralreadycon-
ventionalbeforeuserinterfaces,or becausehey have been
sowidely usedin interfaceshey have becomecorventional.

Novel metaphorspntheotherhandwill beconsciouslyper
ceived by users. In particular the metaphoricentailments
have not beenstandardise@nd someexplorationmay well
take placeasthe userattemptgo find outwhich areactie.

It is interestingto considerwhat the distribution between
novel and corventionalinterfacemetaphoramight be. Ini-
tially it seemsas though mostinterface metaphorswould
be novel, simply becausg@rogramsareall differentto each

other With somemorethought,however, it shouldbe clear
that there are mary standadised metaphorshat are con-
sistentlyreusedn interfaces.Examplesinclude THE USER
ENVIRONMENT IS A DESKTOP, THE TEXT-BOX IS A CON-
TAINER andTHE FILE IS AN OBJECT. Thus,therearevery
mary cornventionalinterfacemetaphorspften usedwithout
thinking. Neverthelessthereare also novel metaphorsn-
ventedin interfacesandthesecreatesomeissuesvhich will

betouchedon below.

Metonymy

Thefinal category in this taxonomythatis directly derived
from Lakoff and Johnsonis not, strictly speaking,a type
of metaphor It is, rather the notion of metonymy Where
metaphoexplainsoneconcepin termsof anothermetorymy
is the useof “one entity to referto anotherthatis relatedto
it.” [8, p.35] Thuswe say“the crown” whenwe meanthe
gueenusingthe metorymy THE CROWN FOR THE QUEEN.

As metorymy senesa morespecificpurposeijt is lessflex-
ible than metaphorin enhancingour understandingf the
thingsin ourlives.Nonethelesd,akoff andJohnsorobsene
thatmetorymy is systematidn the sameway [8, p.37]and
alsoaidsunderstanding8, p.36]. Metornymy is systematic
in thatwe usecertainmetorymiesquite frequentlysuchas
THE PART FOR THE WHOLE andTHE PRODUCER FOR THE
PRODUCT. Theseoverallmetorymiesarethenusedoverand
overagainin differentsituations.In termsof understanding,
the metorymy THE FACE FOR THE PERSON (aninstanceof
THE PART FOR THE WHOLE), is usedwhenwe shov pho-
tos of a persons faceyet claim to be shaving ‘the person’.
This revealsthat we identify peopleby their facesandhow
importantthefaceis in termsof recognisinga person.

Whenwe turn to userinterfaceswe canseethat metorymy
is very heavily representeth whatwe know asicons.lcons
are not generallymetaphoricdevices becausehey do not
alwaysexplain someaspecbf systemfunctionality by their
presencebut refer to somepieceof the system. Thuswe
have a metorymy THE ICON FOR THE FUNCTION Of THE
ICON FOR THE OBJECT. Examplesof thesewould be the
magnifyingglassiconin aphotomanipulatiorprogramand
adocumeniconin thefile-system.

What is mostinterestingaboutthesemetorymic icons is
that they do not refer to “real” objects, but to objectsin
the metaphoricworld definedby the collectionof interface
metaphorsThusthey actuallyreferto metaphorsThemag-
nifying glassicon refersto the magnifying glassmetaphor
thatwe useto explorethedatain a photographiémage;the
documenicon refersto the metaphoricdocumentvhichwe
useto storeour data.

Our choice of icons, therefore,has an effect on how the
userpercevesthe thing referredto. Justaswe learnthat
facesareimportantbecausef the FACE FOR THE PERSON
metorymy, so we find thatit is the “painting” aspectof a
paintbrushtool thatis emphasisedy thaticon, ratherthan
theability to performverydetailed pixel by pixel operations
thatarenotpainterlyatall. We shouldlook to thetraditional
metorymiesof everydaylife to seewhatsortusersmight be
mostcomfortablewith andmosteasilyrecognise.



Process and Element Metaphor s

As we have seen] akoff andJohnsors analysisof metaphor
provides a detailedand potentially valuabletaxonomy of

metaphorin userinterfaces. Before moving on to discuss
the notionof metaphorieentailmentsye will introducetwo

extra categories of specificvalue to userinterface design.
We discusghemhereto demonstraté akoff andJohnsors

frameawvork canbe extendedquite easilyto beevenmoreap-

plicableto userinterfacedesignandevaluation.

Processaand elementmetaphorsare mainly forms of struc-

tural metaphorandareroughly derived from commentsy

Jalob Nielsenin his paperonHeuristicEvaluation[11] con-

cerningthedistinctionbetweerthefunctionandtheappear

anceof a system. A processmetaphotis usedto explain

howsomeaspeciof systenfunctionalityworks An element
metapholis a perceivableaspecf theuserinterfacewhich

is designedto aid the userin understandingvhat process
metaphorareapplicable.

We usea processnetaphomwhenwe explain somematterof
systemfunctionality by specificallycomparingit to a real-
world process.This enablesa userto take their knowledge
of how to perform a real-world task or processand apply
it to the interfacewithout specifictraining. In theory this
shouldallow auserto learnandusetheinterfacemuchmore
quickly andcomfortably

As anexampleof this, consideibudgetingsoftware.Herethe

processmetaphoruse OF THE BUDGETING PROGRAM IS

THE REAL-WORLD BUDGETING TASK enablesauserto im-

mediatelybegin working ontheir budgetin the samewayas
they would in normallife. Anotherexampleis the metaphor
USE OF THE DATA-STORAGE SYSTEM ISFILING. It enables
usersto work with thefile-systemby usinga similar process
usedin their real life, thustransferringtheir knowledgeof

filing to thecomputer

An elementmetaphoris chiefly usedto cue the userinto
which processmetaphorsare active. Without perceptible
cuesit isimpossibleto tell exactlywhattheusercando next.
Elementmetaphorganbegraphics soundstext, touchand

anything elsethatthe usercanpercevedthroughthe senses.

An exampleof thisis thewayin whichtheinterfaceto abud-
geting programlooks like a ledger with appropriatehead-
ings and so forth. This metaphoy THE INTERFACE IS A

BUDGETING LEDGER cuesthe userinto the fact that they

canusethe budgetingprocessnetaphotto interactwith the
system. Similarly the paintbrushcursorusedin a painting
programcuesthe userinto the processmetaphoITHE CUR-

SOR IS A PAINTBRUSH andthusshouldhelpthemto interact
in the appropriatgfashion. (Note thatthe useof anicon to

enterthe modeis aninstanceof whatwe might call an“ele-

mentmetorymy”.)

Elementmetaphorsggenerallycorrespondclosely to things
in therealworld thatwe associatsvith the particularactions
acceptedy aprocessnetaphorTo discovertheappropriate
representationg/e oughtto think aboutthe notion of affor-
danceg6, 13] to help usto identify andassesshe aspects
of thereal-world objectthatindicatewhattheir processre.
Thetheoryof affordancesds alsodirectly relatedto how we

shouldreflectmetaphorieentailmentsn aninterface.

The processandelementdistinctionin interfacemetaphors
enablesisto distinguishthepercevableandnon-percerable
or functionalaspect®f a systemandto approactthemdif-
ferently Note alsothat processmetaphorscan be layered
overexistingfunctionality, ratherthanbeingdesignedn from
thebeginning,althoughthisis notreally desirable.

METAPHORIC ENTAILMENTS
Themostimportantconcepfor formally understandingow
metaphordunctionandwill affectaninterfacedesignis the
idea of metaphoricentailments A metaphoricentailment
is a descriptionof onething the signifierimpliesaboutthe
signifiedandis fundamentaln Lakoff andJohnsors work.

Technically any aspecbf thesignifiercangiveametaphoric
entailmentIn corventionalmetaphorsthesetof metaphoric
entailmentds fairly delineatedand so peopleknow which
apply within the metaphorand which do not. Whenusing
a novel metaphor however, the entailmentsare not firmly
establishe@ndshouldbe carefullyindicated.

If we informally examinea commoninterfacemetaphomwe
can seesomeof the metaphoricentailmentsimmediately
Supposeave considerusING THE DATA-STORAGE SY STEM
IS FILING. This hassomeentailmentsvhich areapplicable:

e Therearefilesin thedata-storageystem.

e Therearefoldersin the data-storageystem.

o Filescanbeplacedin foldersin thedata-storagsystem.
But alsosomeentailmentsvhich arenot applicable:

e Folderscanbeplacedin drawers.

e Thereis afiling cabinetin the data-storagsystem.

Beforewe move on, notethatthereis a subtleproblemwith

theway this metaphoiis actualisedn userinterfaces.In the
realworld a file is usuallya folder full of material. In the
userinterfacewe distinguishbetweerfiles andfolders,thus
breakingthe metaphorto somedegree. Most of us areso
usedo thecomputerisedersionof filing thatwe donoteven
notice,althoughsomefirst-time usersmaywell beconfused
by thisveryissue.

In orderto usemetaphoricentailmentgo successfullychar
acteriseand examine interface metaphors,we needsome
way of formally representinghem. The mostobviousway
is to provide themin the form of deductve agumentssug-
gestedoy thefactthey areknown asentailments An exam-
ple from Lakoff andJohnsori8, p.91]:

AN ARGUMENT IS A JOURNEY
A JOURNEY DEFINES A PATH

Therefore AN ARGUMENT DEFINES A PATH

In this casethe bottomline represents metaphoricentail-
ment, while the top two lines representhe deductionthat
revealsit. This is a usefulway to think aboutmetaphoric
entailmentsbecauset presentsus with the reasoningthat
establishetheentailment .t alsoallowsusto seejn thesec-



ondpremisetheaspecbf thesignifierthatis usedo gainthe
metaphorientailmentjn this casethat“a journey definesa
path”. This makesit clearthatwe can potentiallytake any
statementboutthe signifier andturn it into a metaphoric
entailmentalthoughthisis notnecessarilgesirable.

Essentiallywe can seethat metaphoricentailmentsare a
matterof the transferof knowledgeaboutthe signifier onto
the signifiedto gainsomeunderstandin@f the signified. In
orderto fully understanary userinterfacemetaphoythen,
we mustcometo grips with a) the metaphoricentailments
of the metaphorin generalandb) which metaphoricentail-
mentsareapplicablein theinterfaceandwhich arenot. This
is notasimpleproblem,andwill bebriefly addresseth the
heuristicssectionandin future work.

Before moving on, it is worth noting that the approachof

semioticg1] andalsoalgebraicsemioticq7] arehighly ap-
plicablein the caseof metaphoricentailmentsindeed they

maywell provideanexcellentformalbasisfor discussinghe
structureof metaphorMore work needgo bedoneto create
the exactlinkages,but muchof whatis neededs alreadyin

placein thereferencesited.

SOME SUGGESTED HEURISTICS

As we examinedthetaxonomyof interfacemetaphorndthe
notionof metaphorieentailmentin the previous sectionsve
notedthatsomeproblemscanarisewhenwe usemetaphoin
interfaces.For someof theseissuesknowledgeof metaphor
leadsto somesuggestionsor heuristics. Theseheuristics
arestronglygroundedn thetaxonomydiscusse@ndcanbe
verifiedfurtherthroughpracticalapplication.

The useof systematicheuristicshasbeencomprehensiely
shawvn to be a usefultechniquefor userinterfaceevaluation
by Jalob Nielsen[11, 12]. In theheuristicsbelow, theissues
are not of generalusability, but concernthe understanding
and useof interface metaphors. Following Nielsen,these
heuristicsarefairly informal andrepresena common-sense
approacheso issues.

Novel and Conventional Metaphor s

1. With conventionalmetaphos, ensue that you knowthe
structue, andare ableto clearly indicatewhich standad
metaphoricentailmentsare not applicablein the inter-
face

2. With novel metaphos, ensue that all metaphoricentail-
mentsare clearly indicated.

We obtainheuristicl very simply becausewhenusingcon-
ventionalmetaphorsthe metaphorstructurealreadyhasan
acceptedorm asnotedin thetaxonomy If we deviatefrom
this form in ary way, it mustbe clearto the userwe have
doneso. Otherwisetherewill beadiscrepang betweerthe
users understandingf the corventionalmetaphorand its
actualimplementatiorin theinterface.

Heuristic2 is a resultof the natureof novel metaphor:the
metaphoricentailmentsare not establishedn commonun-
derstanding. As we cannotenterinto a dialoguewith the
userto agreeon the active metaphoricentailmentsve must
indicatewhich areactive throughgoodcuing.

Entailment Selection

As seenin the taxonomy metaphorscan be characterised
as collectionsof metaphoricentailments. Given that non-
applicablemetaphori@ntailmentsill beconfusingandfrus-
tratingto theuserwheninteractingwith asystem:

3. Use as many of the metaphoricentailmentsimplied by
metaphos aspossible

Thereasorfor this heuristicis clear:themoreoftentheuser
canfollow their knowledgeof metaphoricentailmentswith
successthemorethey will trustthemetaphoiandtheeasier
andmore comfortableandconsistenthe systemwill seem.
Part of this buy-in comesfrom the applicationof heuristics
1 and2 also. It is important,though,notto useentailments
simply for the sale of usingasmary aspossible All choices
shouldbejustified asexplaininganaspecbf functionality.

An exampleof the useof this heuristiccanbeseenn abook
metaphofor documentationUsingtheentailment'you turn
the pagesmanuallyto find information” is a poor ideafor
a userinterface. To indicateit is not available,perhapswve
couldmake someothermeanf navigationobvious. Onthe
otherhand,anentailmenit would begoodto useis “you can
usethe index to find specificinformation”. This utilisesthe
benefitsof a computerto improve the experienceof a book,
while essentiallyjkeepingthe procesghesame.

One option for actually identifying and displaying entail-
mentsis to usethe affordancetheory originally positedby
J.J. Gibson[6] asdiscussecearlier Donald Normans ap-
plicationof this to objectdesignis alsoinstructive [13]. The
notion of perceving possibilitiesfor actionis just whatwe
are looking for when speakingof how to establishwhich
metaphoricakbntailmentsareactive in a system.The exist-
ing theoryonthis ascitedhereprovidesthebeginningsfor a
systemati@pproactto this problem.

Orientational Metaphor s

As discussedh thetaxonomyorientationametaphorstruc-
ture acrossmultiple conceptsandthus defineentireframe-
works of relatedconceptsby giving thema spatialorienta-
tion. Thisleadsusto the heuristic:

4. Whenusing orientational metaphos, male sure they fit
into the conceptualframeavork definedby that orienta-
tion.

The mostimportantpoint hereis that, whenusing orienta-
tional metaphorswe mustbe awareof the othermemberof
thegroupthey structure.For example,becauseooD IS uP
we do notthenwantto associat@n upwardorientationwith
errors,but dowantto associat¢hatorientationwith success
messagesThekey is to be awareof theimplicationsinher
entin every orientationametaphomndto judgewhetherthe
implicationsareappropriatdor theinterfacemetaphor

Process Metaphor s

The natureof procesametaphorss to explain the function-
ality of thesystemin termsof real-world processesAs each
procesametaphoiis quite complex in its own right, we ob-
taintheheuristic:



5. Useas few processmetaphos as possibleto gain good
coverage of the systenfunctionality

Thereis a naturaltrade-of herebetweenmetaphorcover

ageof functionality and the compleity of the metaphoric
world definedby theinterface.lt is desirabldo explainusing
metaphorbut it is alsoundesirablé¢o forcetheuserto recall

too mary differentprocessmetaphors.Additionally, using
mary processmetaphordeadsto what we might call ‘en-

tailmentoverload’,wheretherearesimply too mary actions
implied by the system,andthe useris overwhelmed. The

trade-of favours minimising processmetaphorover max-

imising coverage.

Element Metaphor s

In the taxonomywe have seenthat elementmetaphorsare

very closelyconnectedo theprocessnetaphor®f asystem.
In fact,their fundamentapurposes to indicatethe presence
of thosemetaphorsTherefore:

6. Baseeveryelemenmetaphoron a procesametaphor

We shouldnever produceslemenimetaphorshatareuncon-
nectedwith a processmetaphor In addition, eachprocess
metaphorshouldideally have multiple elementmetaphors,
asthis givesthe usermultiple opportunitieso recognisats
presencdn the interface. To do this, utilise all mediael-
ementsavailableto createelementmetaphorghat strongly
pointto the availableprocessmetaphor(s)Finally, heuristic
6 alsoemphasisethatwe shoulddesignelementmetaphors
with the processmetaphorvery closelyin mind so thatwe
canmale it asapparentispossible.

Culture/Gr oups

Onething we have seenin thetaxonomyof metaphoiis that
metaphorsarevery sensitve to the metaphotusers culture
or groupbackgroundBecausef this we getthe heuristic:

8. Seekoundestandtheuses’ metaphoriovorld asdeeply
as possibleto counterthe problemof the deeplysubjec-
tive nature of metaphor

Specifically we needo find whichmetaphors&ndmetaphoric
entailmentghe targetaudiencehasin common,asthis will
enableusto satisfyasmary usersaspossible. This is con-
nectedwith Jalkob Nielsens usability engineeringprinciple
of “know theuser’[12], but tailoredtowardsa specificprop-
erty of theusergroup.

In fact, almostall metaphorare influencedby culture be-
causeof thewayin whichthey arechosenWhich metaphors
areselectedlependsargely ontheircoherencevith theother
metaphorsn the culture’s system,andthereforeon the cul-
tureitself. This especiallyappliesto orientationalandonto-
logical metaphors.

CONCLUSIONS

In this paperwe have provided a principled understanding
of userinterfacemetaphorsalongwith avocatulary for dis-
cussingand analysingthem. We have also shown that the
reasoningoresentedn the taxonomycould be the basisfor
someusability heuristics.

It shouldbe clearfrom the discussiorthat someof the con-
cernsraisedby researchersn metaphorcan be allayedby
this more rigorous approach. In particular concernsthat
metaphoris usedtoo casuallyare immediatelydealt with.
Additionally, the chage that metaphoris an awkward tool
becausef misplacedentailmentsand so forth cannow be
properlyassessedandwe are optimistic that solutionscan
be found. The more major criticism that metaphoiis not a
usefultool [2] is not directly dealtwith here,but the anal-
ysis presentin the taxonomyshouldindicatethat thereare
mary benefitdo userinterfacemetaphorsf wechoosethem
correctlyandharnesghemproperly.
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