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ABSTRACT
Although metaphoris a commonlyuseddevice in the de-
sign of user-interfaces,it is not rigorouslyunderstood,and
mostguidancestopsat the recommendationof its use. In
thispaperweseekto provideasystematictaxonomyof user-
interfacemetaphors,basedon andextendingtheframework
of Lakoff andJohnson.We thensuggestthatsomeusability
heuristicsemerge directly from analysisof the taxonomy.
We concludethat the taxonomyandheuristicsmayprovide
appreciablebenefitsin user-interfacedesignandevaluation,
andaddresssomeof thecriticismsof metaphorusethathave
beenmade.
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INTRODUCTION
The ideaof usingmetaphorsto help leverageexisting user
knowledgein user-interfaceshasbeenaroundfor as long
asgraphicaluser-interfaceshaveexisted,andindeedlonger.
Additionally, metaphoruseis recommendedbymostinterface-
designhandbooks(see,for example,[10]). Recently, discus-
sionhasbecomemorecircumspectandtakennew directions.
In particular, therehasbeenconcernover theplaceswherea
metaphordoesnotapply[9, p.131],andalsowhethermetaphor
reallyachievesthebenefitsusuallyclaimed,suchasincreased
learningrateandsoforth [2].

Despitecriticism, metaphoris still usedfrequentlyby user-
interfacedevelopers.What is more,metaphorseemsto be
usedwith little understandingof its underlying structure,
andis oftenusedunknowingly. The generalunderstanding
is that a user-interfacemetaphor“is the processof repre-
sentingthecomputersystemwith objectsandeventsfrom a
noncomputerdomain” [14, p.273]. In this way a desktopis
usedto representthefile-systemof mostof today’spersonal
computers. Despitethe simplicity of the definition, there
arevery few rigorousapproachesto theuseandunderstand-
ing of user-interfacemetaphors(althoughsee[3] and[5] for
examplesof advice). In this paperwe seekto analysethe
meaningof metaphorin user-interfacedesign,andto better
seewhenmetaphoris beingused.

Westartby offeringasystematictaxonomyof user-interface
metaphorsbasedonLakoff andJohnson’sworkonmetaphors
asa key cognitive device [8]. We thenlook at metaphoric
entailmentsasa way of characterisingmetaphorstructure.
Finally, we notebriefly thatsomeof theissuesmadeappar-

ent by the taxonomysuggestsomeusefulheuristicsfor the
designandevaluationof user-interfacemetaphors.A more
detailedexaminationof the practicalaspectsof this taxon-
omy andtheheuristicsis left to futurework asthescopeof
thispaperis limited to examininghow Lakoff andJohnson’s
framework canbeappliedto user-interfaces.

A TAXONOMY OF INTERFACE METAPHORS
We decidedto groundthe taxonomyin the work of Lakoff
andJohnsonas it providesa strongphilosophicaland lin-
guistic basisfrom which to work. Given that metaphoris
originallyaliteraryandlinguisticconcept,thisseemsasound
approachto take. By applyingthe framework describedby
Lakoff andJohnson[8] to user-interfacemetaphorswe can
enhanceour understandingof them, as well as provide a
vocabulary for their discussion.Clearly, usingLakoff and
Johnson’s model is not the only way to approacha taxon-
omyof interfacemetaphor, but it is at leasta goodstart.
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Figure 1: Diagram of our taxonomy of metaphor

It is important to note that the categoriesprovided in this
taxonomyare not all mutually exclusive. Thereis a hier-
archyinvolvedwhich is depictedin figure1. Thefirst sev-
eralcategoriescorrespondexactlyto categoriesin theframe-
work of Lakoff andJohnson,but asappliedto user-interface
metaphors.The final two categories,processandelement
metaphors,are extensionsspecificallydevelopedby us to
describeuser-interfacemetaphors.In eachcasewe will ex-
plainthegroundingin Lakoff andJohnson,andthengoonto
show how thecategoriescanbeusedto characteriseparticu-
lar kindsof user-interfacemetaphor, oftenwith examples.

Orientational Metaphor s
Lakoff andJohnsoncharacteriseorientationalmetaphorsas
metaphorswhich “give a concepta spatialorientation” [8,



p.14].Very simply, then,anorientationalmetaphorinvolves
explaininga conceptin termsof space. An exampleof this
is themetaphorHAPPINESS IS UP1 asevidencedin phrases
like “I’m feeling up today” and“he hassuchhigh spirits”.
In thiscasewecanusethespatialorientationof “up” to talk
abouthappiness.

An importantaspectof orientationalmetaphorsis that they
organise“a whole systemof conceptswith respectto one
another.” [8, p.14]This meansthatall theconceptsthatuse
“up” asaspatialmetaphor, for example,tendto berelatedto
eachother. Thus,we find thatGOOD IS UP andIMPORTANT
IS UP, andbecauseof this therearecertainassociationsbe-
tweenthoseconcepts.Orientationalmetaphorsdo not sim-
ply structureour thinking aboutoneconcept,but aboutsys-
temsof concepts.

Anotherkey point to noteis thatorientationalmetaphorsare
strongly basedin our physicalandcultural experiencesof
theworld. Becauseof this they might oftennot appearto be
metaphoricat all, but simply theway thingsare.

Becauseorientationalmetaphorsarenot generallyobvious,
it might be difficult to seetheir relevanceto interfaces. In
fact, the main point of discussingorientationalmetaphors
hereis thatthey arealreadyusedoftenin user-interfaces.In
particular, orientationalmetaphorstendto beusedfor quan-
tificationandnavigation.

An exampleof quantificationis the UP IS MORE metaphor,
which appliesin generalto all verticalslidersandotherin-
terfaceelementsthat involve increasingsomethingby asso-
ciating it with an upwardsdirection. Themostobviousex-
perientialbasisof this is that“if youaddmoreof asubstance
... to a container... 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 points to the right.
Notethatwe do not actuallymove right, but progressto the
next stageof the wizard. This sort of metaphorprobably
comesfrom ourexperienceof readingtext, andis thushighly
culturalasnot all culturesreadfrom left to right.

Ontological Metaphor s
Lakoff andJohnsonclaim that ontologicalmetaphorsarise
when “our experienceof physical objectsand substances
providesa further basisfor understanding”[8, p.25]. On-
tologicalmetaphors,therefore,explain conceptsin termsof
theverybasiccategoriesof our existencesuchasobjectsand
substances.

An exampleof an ontologicalmetaphorusedin everyday
life is thatTIME IS AN OBJECT, whichwecanobservewhen
we make statementssuch as “I don’t have enoughtime”
or “thanksfor giving me your time”. Treatingtime in this
way enablesus to understandit andespeciallyto quantify
it. Lakoff andJohnsonsuggestthat ontologicalmetaphors
servemany purposes,suchasreferring,quantification,iden-
tification of aspects,identificationof causes,andhelpingto
setgoalsandmotivateactions[8, pp.26-27].�
Writing the expressionsof metaphorsin small-capsis a stylistic

decisiontakenfrom Lakoff andJohnson[8].

While ontologicalmetaphorsmight initially seemtoofunda-
mentalto beof usein user-interfaces,this turnsoutnot to be
true. In fact,becausethey arebasic,ontologicalmetaphors
areto befoundeverywhere in our interfaces,soit is impera-
tive thatwe know they arethere,andhow they work.

If we considerthe purposesof ontologicalmetaphorsmen-
tionedabove,we canseethattheseareall thingswe wish to
do in makinguser-interfaceswork. Quantificationis plainly
somethingwe areconstantlydoingin user-interfacedesign,
and this leadsto metaphorswhich presentelementsof the
systemasobjects, thingswhich canbe quantified. Exam-
plesof this areplentiful, but considerTHE FILE IS AN OB-
JECT. Thisenablesusto talk aboutthesizeof files,andalso
to give themlocations, andvariousotherusefulcharacteris-
tics. To giveanotherexample,wefrequentlyuseontological
metaphorsto identify causesin thesystem.Thuswe might
tell theuserthat“an errorpreventedthesystemfrom opening
that file”, thususingthe metaphorERRORS ARE ENTITIES
(capableof causingandpreventingthings).

Structural Metaphor s
Structuralmetaphorinvolvescharacterisingthe structureof
oneconceptby comparingit to the structureof someother
concept.Following theterminologyof semioticsdefinedby
Saussurewe will usethe terms“signifier” and“signified”.
Thus, in the desktopmetaphor, the desktopis the signifier
andthe file-systemis the signified[4]. Theseconceptscan
be abstract,actualobjects,eventsandso forth. Effectively
we obtainstructuralmetaphorswhenwe make ontological
metaphorsmorespecific,thuswe move from X IS AN OB-
JECT to specifyingtheobjectthatX is.

Thekey hereis thatthesignifier is ableto revealinteresting
and importantpropertiesof the signified through the pro-
cessof metaphor. Theclassicexampleis theARGUMENT IS
WAR metaphor, whichexplainsmany thingsaboutourexpe-
riencesof arguments.In particular, it is a largereasonwhy
we “feel embattled”and“attacked” andso forth. Fromthis
we seethat metaphorsare not merely linguistic but relate
directly to our experiencesof theconcepts.

Structuralmetaphorsdiffer from orientationalandontolog-
ical metaphorsin that they 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 orientationalandontologicalmetaphors
aremoresubconsciouslyapprehended.

Structureisacrucialfactorwhendealingwith user-interfaces.
Specifically, the basictaskof a user-interfaceis to help the
userin comingto gripswith the correctsystemimage [13].
By usingmetaphorsbasedon alreadyunderstoodconcepts
andobjectsto explain the system’s structurewe areutilis-
ing a key humancognitive skill. The benefitis that, if the
userhasnever encounteredthesystembefore,they have no
clearpathto discovering how it works; but whenwe indi-
catethesystemstructureby metaphoricmeans,thestructure
becomesmoreimmediatelyapparent.

The way we canexaminestructuralmetaphorsis by look-
ing at theirmetaphoricentailments. Thesewill bediscussed



later in this paper, but the essentialpoint is that in usinga
metaphorweareimplying thatthesignifiedhascertainprop-
ertiesandfunctions. Metaphoricentailmentsarea way of
makingthisexplicit.

By wayof example,considerthemetaphorUSING THE DATA-
STORAGE SYSTEM IS FIL ING. For a userwith no under-
standingof how data-storageworks,this metaphorimmedi-
atelyoffersstructureto theprocessbecauseof its metaphoric
entailments.Examplesof theseare“you canusefoldersto
categoriseyour files”, “you can storefiles” and “you can
namefoldersto indicatetheir contents”.All of theseentail-
mentsaidtheuserin notonly understandingthedata-storage
system,but alsoin doingproductivework.

Novel and Conventional Metaphor s
A key distinctionraisedby Lakoff andJohnsonis establish-
ing which metaphorsarenovel andwhich areconventional.
Clearlythiscategorisationis dependentonhow thegroupof
relevantpeopleis defined.Somemetaphorswhich arecon-
ventionalto onegroupmay be novel to another. We need
to understandwhich metaphorsthe prospective userswill
take asbeingconventional,andwhich they will seeasbe-
ing novel.

Conventionalmetaphorsare thosewhich are alreadyused
by thetargetaudiencewithoutthinking. Themainfeatureof
conventionalmetaphoris thatthereisanestablishedprotocol
for its use:thestructureof themetaphorhasbeensetoutand
thegroupwhichusesit understandstheway it works.

A novelmetaphorfor agroupis anymetaphorwhich is nota
conventionalone. In this casethestructureof themetaphor
needsto beestablishedinsteadof assumed.Lakoff andJohn-
sonnote,however, that “new metaphorsmake senseof our
experiencein thesameway conventionalmetaphorsdo” [8,
p.139].Thismeansthat,while novel metaphorsarefarmore
difficult to use,they arestill thesamekind of thing ascon-
ventionalmetaphors.It alsomeansthat they are far more
flexible and can be tailored to explain things we have not
yet encountered.Additionally, a goodnovel metaphorwill
eventuallybecomeaconventionalmetaphorasit is absorbed
into a group’sway of thinking.

Conventionalmetaphorsarealreadyimplicitly usedin inter-
facestodaywithoutnecessarilybeingrecognised.Examples
includeorientationalmetaphorssuchasMORE IS UP, onto-
logical metaphorslike INFORMATION IS A SUBSTANCE, as
well asmorecomplex structuralmetaphorslike THE DATA
IS A DOCUMENT. Noneof thesemetaphorsareobvious to
the userof a systembecausethey wereeitheralreadycon-
ventionalbeforeuser-interfaces,or becausethey have been
sowidely usedin interfacesthey havebecomeconventional.

Novelmetaphors,ontheotherhand,will beconsciouslyper-
ceived by users. In particular, the metaphoricentailments
have not beenstandardisedandsomeexplorationmay well
takeplaceastheuserattemptsto find out whichareactive.

It is interestingto considerwhat the distribution between
novel andconventionalinterfacemetaphorsmight be. Ini-
tially it seemsas thoughmost interfacemetaphorswould
benovel, simply becauseprogramsareall differentto each

other. With somemorethought,however, it shouldbeclear
that thereare many standardisedmetaphorsthat are con-
sistentlyreusedin interfaces.ExamplesincludeTHE USER
ENVIRONMENT IS A DESKTOP, THE TEXT-BOX IS A CON-
TAINER andTHE FILE IS AN OBJECT. Thus,therearevery
many conventionalinterfacemetaphors,oftenusedwithout
thinking. Nevertheless,therearealsonovel metaphorsin-
ventedin interfaces,andthesecreatesomeissueswhichwill
betouchedon below.

Meton ymy
The final category in this taxonomythat is directly derived
from Lakoff and Johnsonis not, strictly speaking,a type
of metaphor. It is, rather, the notion of metonymy. Where
metaphorexplainsoneconceptin termsof another, metonymy
is theuseof “one entity to refer to anotherthat is relatedto
it.” [8, p.35] Thuswe say“the crown” whenwe meanthe
queen,usingthemetonymy THE CROWN FOR THE QUEEN.

As metonymy servesa morespecificpurpose,it is lessflex-
ible than metaphorin enhancingour understandingof the
thingsin ourlives.Nonetheless,Lakoff andJohnsonobserve
thatmetonymy is systematicin thesameway [8, p.37] and
alsoaidsunderstanding[8, p.36]. Metonymy is systematic
in thatwe usecertainmetonymiesquite frequentlysuchas
THE PART FOR THE WHOLE andTHE PRODUCER FOR THE
PRODUCT. Theseoverallmetonymiesarethenusedoverand
overagainin differentsituations.In termsof understanding,
themetonymy THE FACE FOR THE PERSON (an instanceof
THE PART FOR THE WHOLE), is usedwhenwe show pho-
tosof a person’s faceyet claim to beshowing ‘the person’.
This revealsthatwe identify peopleby their facesandhow
importantthefaceis in termsof recognisinga person.

Whenwe turn to user-interfaceswe canseethatmetonymy
is veryheavily representedin whatweknow asicons.Icons
are not generallymetaphoricdevices becausethey do not
alwaysexplain someaspectof systemfunctionalityby their
presence,but refer to somepieceof the system. Thuswe
have a metonymy THE ICON FOR THE FUNCTION or THE
ICON FOR THE OBJECT. Examplesof thesewould be the
magnifyingglassicon in aphotomanipulationprogram,and
adocumenticon in thefile-system.

What is most interestingabout thesemetonymic icons is
that they do not refer to “real” objects,but to objectsin
the metaphoricworld definedby the collectionof interface
metaphors.Thusthey actuallyreferto metaphors.Themag-
nifying glassicon refersto the magnifyingglassmetaphor
thatwe useto explorethedatain a photographicimage;the
documenticon refersto themetaphoricdocumentwhichwe
useto storeourdata.

Our choice of icons, therefore,has an effect on how the
userperceives the thing referredto. Justas we learn that
facesareimportantbecauseof the FACE FOR THE PERSON
metonymy, so we find that it is the “painting” aspectof a
paintbrushtool that is emphasisedby that icon, ratherthan
theability to performverydetailed,pixel by pixeloperations
thatarenotpainterlyatall. Weshouldlook to thetraditional
metonymiesof everydaylife to seewhatsortusersmight be
mostcomfortablewith andmosteasilyrecognise.



Process and Element Metaphor s
As wehaveseen,Lakoff andJohnson’sanalysisof metaphor
provides a detailedand potentially valuabletaxonomyof
metaphorin user-interfaces. Before moving on to discuss
thenotionof metaphoricentailments,we will introducetwo
extra categoriesof specificvalue to user-interfacedesign.
We discussthemhereto demonstrateLakoff andJohnson’s
framework canbeextendedquiteeasilyto beevenmoreap-
plicableto user-interfacedesignandevaluation.

Processandelementmetaphorsaremainly forms of struc-
tural metaphorandareroughly derived from commentsby
JakobNielsenin hispaperonHeuristicEvaluation[11] con-
cerningthedistinctionbetweenthefunctionandtheappear-
anceof a system. A processmetaphoris usedto explain
howsomeaspectof systemfunctionalityworks. An element
metaphoris a perceivableaspectof theuser-interfacewhich
is designedto aid the user in understandingwhat process
metaphorsareapplicable.

Weuseaprocessmetaphorwhenweexplainsomematterof
systemfunctionality by specificallycomparingit to a real-
world process.This enablesa userto take their knowledge
of how to performa real-world taskor process,andapply
it to the interfacewithout specifictraining. In theory this
shouldallow auserto learnandusetheinterfacemuchmore
quickly andcomfortably.

Asanexampleof this,considerbudgetingsoftware.Herethe
processmetaphorUSE OF THE BUDGETING PROGRAM IS
THE REAL-WORLD BUDGETING TASK enablesauserto im-
mediatelybegin working on their budgetin thesamewayas
they would in normallife. Anotherexampleis themetaphor
USE OF THE DATA-STORAGE SYSTEM IS FIL ING. It enables
usersto work with thefile-systemby usingasimilarprocess
usedin their real life, thus transferringtheir knowledgeof
filing to thecomputer.

An elementmetaphoris chiefly usedto cue the user into
which processmetaphorsare active. Without perceptible
cuesit is impossibleto tell exactlywhattheusercandonext.
Elementmetaphorscanbegraphics,sounds,text, touchand
anythingelsethattheusercanperceivedthroughthesenses.

An exampleof thisis thewayin whichtheinterfaceto abud-
getingprogramlooks like a ledger, with appropriatehead-
ings and so forth. This metaphor, THE INTERFACE IS A
BUDGETING LEDGER cuesthe userinto the fact that they
canusethebudgetingprocessmetaphorto interactwith the
system. Similarly the paintbrushcursorusedin a painting
programcuestheuserinto theprocessmetaphorTHE CUR-
SOR IS A PAINTBRUSH andthusshouldhelpthemto interact
in the appropriatefashion. (Note that the useof an icon to
enterthemodeis aninstanceof whatwe might call an“ele-
mentmetonymy”.)

Elementmetaphorsgenerallycorrespondclosely to things
in therealworld thatweassociatewith theparticularactions
acceptedby aprocessmetaphor. To discovertheappropriate
representationswe oughtto think aboutthenotionof affor-
dances[6, 13] to help us to identify andassessthe aspects
of thereal-world objectthat indicatewhattheir processare.
Thetheoryof affordancesis alsodirectly relatedto how we

shouldreflectmetaphoricentailmentsin aninterface.

The processandelementdistinctionin interfacemetaphors
enablesustodistinguishtheperceivableandnon-perceivable
or functionalaspectsof a systemandto approachthemdif-
ferently. Note also that processmetaphorscanbe layered
overexistingfunctionality, ratherthanbeingdesignedin from
thebeginning,althoughthis is not really desirable.

METAPHORIC ENTAILMENTS
Themostimportantconceptfor formally understandinghow
metaphorsfunctionandwill affectaninterfacedesignis the
idea of metaphoricentailments. A metaphoricentailment
is a descriptionof onething the signifier impliesaboutthe
signifiedandis fundamentalin Lakoff andJohnson’swork.

Technically, any aspectof thesignifiercangiveametaphoric
entailment.In conventionalmetaphors,thesetof metaphoric
entailmentsis fairly delineatedandso peopleknow which
apply within the metaphorandwhich do not. Whenusing
a novel metaphor, however, the entailmentsare not firmly
establishedandshouldbecarefullyindicated.

If we informally examinea commoninterfacemetaphorwe
can seesomeof the metaphoricentailmentsimmediately.
Supposewe considerUSING THE DATA-STORAGE SYSTEM
IS FIL ING. This hassomeentailmentswhichareapplicable:

� Therearefiles in thedata-storagesystem.
� Therearefoldersin thedata-storagesystem.
� Filescanbeplacedin foldersin thedata-storagesystem.

But alsosomeentailmentswhicharenot applicable:
� Folderscanbeplacedin drawers.
� Thereis afiling cabinetin thedata-storagesystem.

Beforewe moveon,notethatthereis a subtleproblemwith
theway thismetaphoris actualisedin user-interfaces.In the
real world a file is usuallya folder full of material. In the
user-interfacewe distinguishbetweenfiles andfolders,thus
breakingthe metaphorto somedegree. Most of us areso
usedto thecomputerisedversionof filing thatwedonoteven
notice,althoughsomefirst-timeusersmaywell beconfused
by thisvery issue.

In orderto usemetaphoricentailmentsto successfullychar-
acteriseand examine interface metaphors,we needsome
way of formally representingthem. Themostobviousway
is to provide themin theform of deductive arguments,sug-
gestedby thefactthey areknown asentailments. An exam-
ple from Lakoff andJohnson[8, p.91] :

AN ARGUMENT IS A JOURNEY
A JOURNEY DEFINES A PATH
————————————-
Therefore,AN ARGUMENT DEFINES A PATH

In this casethe bottomline representsa metaphoricentail-
ment,while the top two lines representthe deductionthat
revealsit. This is a usefulway to think aboutmetaphoric
entailmentsbecauseit presentsus with the reasoningthat
establishestheentailment.It alsoallowsusto see,in thesec-



ondpremise,theaspectof thesignifierthatisusedto gainthe
metaphoricentailment,in this casethat“a journey definesa
path”. This makesit clearthat we canpotentiallytake any
statementaboutthe signifier and turn it into a metaphoric
entailment,althoughthis is not necessarilydesirable.

Essentiallywe can seethat metaphoricentailmentsare a
matterof the transferof knowledgeaboutthesignifieronto
thesignifiedto gainsomeunderstandingof thesignified.In
orderto fully understandany user-interfacemetaphor, then,
we mustcometo grips with a) the metaphoricentailments
of themetaphorin generalandb) which metaphoricentail-
mentsareapplicablein theinterfaceandwhicharenot. This
is not a simpleproblem,andwill bebriefly addressedin the
heuristicssectionandin futurework.

Beforemoving on, it is worth noting that the approachof
semiotics[1] andalsoalgebraicsemiotics[7] arehighly ap-
plicablein thecaseof metaphoricentailments.Indeed,they
maywell provideanexcellentformalbasisfor discussingthe
structureof metaphor. Morework needsto bedoneto create
theexact linkages,but muchof what is neededis alreadyin
placein thereferencescited.

SOME SUGGESTED HEURISTICS
As weexaminedthetaxonomyof interfacemetaphorandthe
notionof metaphoricentailmentin theprevioussectionswe
notedthatsomeproblemscanarisewhenweusemetaphorin
interfaces.For someof theseissuesknowledgeof metaphor
leadsto somesuggestionsfor heuristics. Theseheuristics
arestronglygroundedin thetaxonomydiscussedandcanbe
verifiedfurtherthroughpracticalapplication.

The useof systematicheuristicshasbeencomprehensively
shown to bea usefultechniquefor user-interfaceevaluation
by JakobNielsen[11, 12]. In theheuristicsbelow, theissues
arenot of generalusability, but concernthe understanding
and useof interfacemetaphors.Following Nielsen, these
heuristicsarefairly informal andrepresenta common-sense
approachesto issues.

Novel and Conventional Metaphor s
1. With conventionalmetaphors, ensure that you knowthe

structure, andareableto clearly indicatewhich standard
metaphoricentailmentsare not applicablein the inter-
face.

2. With novel metaphors,ensure that all metaphoricentail-
mentsareclearly indicated.

We obtainheuristic1 verysimply because,whenusingcon-
ventionalmetaphors,the metaphorstructurealreadyhasan
acceptedform asnotedin thetaxonomy. If we deviatefrom
this form in any way, it mustbe clear to the userwe have
doneso.Otherwise,therewill bea discrepancy betweenthe
user’s understandingof the conventionalmetaphorand its
actualimplementationin theinterface.

Heuristic2 is a resultof the natureof novel metaphor:the
metaphoricentailmentsarenot establishedin commonun-
derstanding.As we cannotenter into a dialoguewith the
userto agreeon theactive metaphoricentailmentswe must
indicatewhichareactive throughgoodcuing.

Entailment Selection
As seenin the taxonomy, metaphorscan be characterised
as collectionsof metaphoricentailments.Given that non-
applicablemetaphoricentailmentswill beconfusingandfrus-
tratingto theuserwheninteractingwith asystem:

3. Use as manyof the metaphoricentailmentsimplied by
metaphorsaspossible.

Thereasonfor thisheuristicis clear:themoreoftentheuser
canfollow their knowledgeof metaphoricentailmentswith
success,themorethey will trustthemetaphorandtheeasier
andmorecomfortableandconsistentthesystemwill seem.
Part of this buy-in comesfrom theapplicationof heuristics
1 and2 also. It is important,though,not to useentailments
simplyfor thesakeof usingasmany aspossible.All choices
shouldbejustifiedasexplaininganaspectof functionality.

An exampleof theuseof thisheuristiccanbeseenin abook
metaphorfor documentation.Usingtheentailment“you turn
the pagesmanuallyto find information” is a poor ideafor
a user-interface. To indicateit is not available,perhapswe
couldmakesomeothermeansof navigationobvious.Onthe
otherhand,anentailmentit wouldbegoodto useis “you can
usethe index to find specificinformation”. This utilisesthe
benefitsof a computerto improve theexperienceof a book,
while essentiallykeepingtheprocessthesame.

One option for actually identifying and displayingentail-
mentsis to usethe affordancetheoryoriginally positedby
J. J. Gibson[6] asdiscussedearlier. DonaldNorman’s ap-
plicationof this to objectdesignis alsoinstructive[13]. The
notion of perceiving possibilitiesfor actionis just what we
are looking for when speakingof how to establishwhich
metaphoricalentailmentsareactive in a system.Theexist-
ing theoryon thisascitedhereprovidesthebeginningsfor a
systematicapproachto this problem.

Orientational Metaphor s
Asdiscussedin thetaxonomy,orientationalmetaphorsstruc-
ture acrossmultiple conceptsandthusdefineentireframe-
works of relatedconceptsby giving thema spatialorienta-
tion. This leadsusto theheuristic:

4. Whenusingorientationalmetaphors, make sure they fit
into the conceptualframework definedby that orienta-
tion.

The most importantpoint hereis that, whenusingorienta-
tionalmetaphors,wemustbeawareof theothermembersof
thegroupthey structure.For example,becauseGOOD IS UP
wedo not thenwantto associateanupwardorientationwith
errors,but dowantto associatethatorientationwith success
messages.Thekey is to beawareof theimplicationsinher-
entin everyorientationalmetaphorandto judgewhetherthe
implicationsareappropriatefor theinterfacemetaphor.

Process Metaphor s
Thenatureof processmetaphorsis to explain the function-
ality of thesystemin termsof real-world processes.As each
processmetaphoris quitecomplex in its own right, we ob-
tain theheuristic:



5. Useas few processmetaphors as possibleto gain good
coverageof thesystemfunctionality.

Thereis a natural trade-off herebetweenmetaphorcover-
ageof functionality and the complexity of the metaphoric
world definedby theinterface.It isdesirableto explainusing
metaphor, but it is alsoundesirableto forcetheuserto recall
too many differentprocessmetaphors.Additionally, using
many processmetaphorsleadsto what we might call ‘en-
tailmentoverload’,wheretherearesimply too many actions
implied by the system,and the useris overwhelmed.The
trade-off favoursminimising processmetaphorsover max-
imising coverage.

Element Metaphor s
In the taxonomywe have seenthat elementmetaphorsare
verycloselyconnectedto theprocessmetaphorsof asystem.
In fact,their fundamentalpurposeis to indicatethepresence
of thosemetaphors.Therefore:

6. Baseeveryelementmetaphoron a processmetaphor.

Weshouldneverproduceelementmetaphorsthatareuncon-
nectedwith a processmetaphor. In addition,eachprocess
metaphorshouldideally have multiple elementmetaphors,
asthis givestheusermultiple opportunitiesto recogniseits
presencein the interface. To do this, utilise all mediael-
ementsavailableto createelementmetaphorsthat strongly
point to theavailableprocessmetaphor(s).Finally, heuristic
6 alsoemphasisesthatwe shoulddesignelementmetaphors
with the processmetaphorvery closely in mind so that we
canmake it asapparentaspossible.

Culture/Gr oups
Onethingwehaveseenin thetaxonomyof metaphoris that
metaphorsarevery sensitive to the metaphor-user’s culture
or groupbackground.Becauseof this wegettheheuristic:

8. Seekto understandtheusers’ metaphoricworld asdeeply
aspossibleto counterthe problemof the deeplysubjec-
tivenatureof metaphor.

Specifically, weneedto findwhichmetaphorsandmetaphoric
entailmentsthe targetaudiencehasin common,asthis will
enableus to satisfyasmany usersaspossible.This is con-
nectedwith Jakob Nielsen’s usability engineeringprinciple
of “know theuser”[12], but tailoredtowardsaspecificprop-
erty of theusergroup.

In fact, almostall metaphorare influencedby culture be-
causeof thewayin whichthey arechosen.Whichmetaphors
areselecteddependslargelyontheircoherencewith theother
metaphorsin theculture’s system,andthereforeon thecul-
tureitself. This especiallyappliesto orientationalandonto-
logical metaphors.

CONCLUSIONS
In this paperwe have provided a principledunderstanding
of user-interfacemetaphorsalongwith a vocabulary for dis-
cussingandanalysingthem. We have alsoshown that the
reasoningpresentedin the taxonomycouldbe thebasisfor
someusabilityheuristics.

It shouldbeclearfrom thediscussionthatsomeof thecon-
cernsraisedby researcherson metaphorcanbe allayedby
this more rigorousapproach. In particular, concernsthat
metaphoris usedtoo casuallyare immediatelydealt with.
Additionally, the charge that metaphoris an awkward tool
becauseof misplacedentailmentsandso forth cannow be
properlyassessed,andwe areoptimistic that solutionscan
be found. The moremajor criticism thatmetaphoris not a
useful tool [2] is not directly dealtwith here,but the anal-
ysis presentin the taxonomyshouldindicatethat thereare
many benefitsto user-interfacemetaphorsif wechoosethem
correctlyandharnessthemproperly.
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