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l. Cognitive-linguistic approaches to lexical semantics
In cognitive linguistics languageis consideredto be a meansof organising,processing,and convcying informational structuresin the mind that reflect our interaction with the world. "Language,then, is seenas a repositoryof world knowledge, a structuredcollection of meaningful categoriesthat help us deal with new
experiencesand store old ones" (Geeraerts1995a:ll2-ll3). Both lexical categories and gramntatical constructsare consideredto be meaningful units, i.e.
repositoriesof conceptualinformation and world knowledge. For instance,the
study of the semantic value of grammatical categoriesand constructions- e.g.
transitivity, grammaticalrelations,voice, case- has found its best representatives
in Langacker'sCognitiveGrammar(Langacker1982, 1987, 1991a,l99lb) and
in Fillmore's and Goldberg'sConstructionGrammar(Fillmore 1988, 1990;Fillmoren & Kay & O'Connor 1988;Goldberg 1992, 1995).
The presentpaperwill focus on lexical-semamtic
categories.In cognitive lexical semantics,researchinterestscan be grouped under two generalheadings:(i)
the internal structureof ntonosemousand polysemouslexical items taken separately: prototype structure, family-resemblance structureo lexical networks
(Brugman 1981,Lakoff 1987,Taylor 1989,Geeraerts1989a,1989b, 1993)and
(ii) larger conceptual structures:metaphor research(Lakoff & Johnson, 1980;
Lakoff & Turner 1989), frame semantics(Fillmore 1982), idealised cognitive
models(Lakoff 1987).
One of the major issuesin cognitive lexical semanticsover the past two decadcs has becn the analysis of polysemouslexical items in terms of a familyrescmblancenetwork of nrultiple, interrelatedsensesor usagetypes. The different senscsof a polysemouslexical item have been representedby diff'erentnetwork rnodels(seeSandra& Rice 1995):a radiallystructurednetwork (Brugman
1981, Lakoff 198.7),a schematicnetwork (Langackerl99lb), or yet different
network versions.'The links betweenthe different sensesin a lexical network are
manifold (conceptual/semanticoverlap, metaphor, metonymy, image-schema
transformation)and are supposedto representthe cognitive principles behind the
processesof meaning extension.This description of polysemouslexical items
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owes a great deal to Rosch's psychological researchin the mid-seventiesinto
prototypi effects in lexical caiegories (Rosch & Mervis 1975, Rosch 1978).2
Later, it got a major impetus when Brugman and Lindner presentedtheir seminal
analysesof the polysemousstructuleof the prepositionover (Brugman 1981) and
the verbal particles up and out (Lindner 1981). It has been increasinglypopular
ever since (cuyckens 1991, Goldberg 1992, Taylor 1992, Casad 1992, Schulze
1993,Tuggy 1993).
The cognitive-linguistic approach to (polysemous) lexical meaning is diametrically opposedto the classical (structuralist and generative)view, with its emphasison economyofrepresentation.Highly abstractor unitary senseshave been
replaced by networks oi richly interconnected usage types,3 with the separate
usage types differing in rather minor ways, i.e. along a number of different very
concrete dimensions. Prepositional networks especially, feature an abundanceof
fine-grained distinctions (for instance, the presence or absenceof physical contact between landmark and trajector underlies the purported different usages of
overinThe car drove over the bridge andThe planeflew over the bridge).
While these lexical network models may be welcomed as an improvement
over classicalapproachesto polysemy (e.g. Caramazza& Gtobet 1976),they are
not uncontroversial.First, cognitive linguists have often been vagueon important
aspectsof these models. In particular, Iexical network models show a lack of
explicit criteria for distinguishing between usages."Given this vagueness,different linguists are likely to make different distinctions betweenusagetypes and to
propose different networks for the same preposition" (Sandra & Rice 1995: 92).
Furthermore, the diversity of network models that are cunently around leads to
uncertainty about the correct model type for the phenomena under study. In general, then, "network models are especially dependenton the particular analytic
skills or subjective aestheticof the individual researcher"(Rice 1996a: 137f.).
Finally, some linguists have presented network analyses with cognitivepsychological overtones, thus suggesting that the models reveal aspects of the
i-guug" user's mind. However, it is far from clear how theseanalysesrelate to
mental structures. At any ratg, at this point in time there is no reason for maintaining that lexical-semanticnetworks in cognitive linguistics are a blueprint of
the conceptualterritory associatedwith a lexical item in the mind of the speaker.

2. The need for empirical support
The assumptionthat linguistic analysis can shed light on aspectsof the mind (i.e.
that lexical-semanticnetworks reflect aspectsof the languageuser's mental representation) probably results from the foundational assumption of the paradigm,
i.e. the claim that languagecannot be insulated from generalcognition and that
linguistic analysis should therdfore be informed by cognitive principles' How-
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ever, even if this generalview of languagemay hold true, it does not automatically follow that a linguist's semanticanalysisof a lexical item should map onto
cognition in any direct way. Even if the generaltheory behind the analysismay
be correct (i.e. that there is a relationship between language and cognitionj,
cognitive linguists might lack the methodology for actually relating languageto
the very specific level of mental representation.As a matter of fact, the appropriate methods for studying the way languageis representedin the mind are not
linguistic but psycholinguisticones.For that reason,cognitive-semanticnetwork
analysesare entirely neutralwith respectto issuesof mental representationunless
the issuesare studiedwith techniquesof psycholinguisticexperimentation.
when psychological aspectsof lexical-semanticnerworks in cognitive linguistics are at stake,a number of researchissuesfigure prominently. one set of
issuespertainsto prototypes(e.g. what are the prototypesaround which particular lexical categoriesare organised?Are prepositionalcategories,for instance,
organisedaround spatialprototypes?Are there multiple prototypes?Is the nature
of the prototype a schema,a specific examplar,or Euraverageover a cluster of
exemplars?).Another set of researchissues,one that we will mainly deal with in
this paper, concernsthe presenceand/or degreeof polysemy in the mental lexicon of the languageuser. A number of questionsare involved here: (i) Do languageuserssubsumethe usagevariability of a word under an abstractschematic
sense(strong monosemy)?(ii) If not, do they tend do mentally representa lexical
item's different sensesas interrelated(polysemy) or as unrelated(homonymy).
(iii) If they have a preferencefor polysemy,how fine-grainedare the distinctions
they make? Do they correspondto relatively generalisedsenseslike, for instance,
spatial versus temporal - in this case, any further, minor distinctions would be
instancesof vagueness- or do they correspondto highly specific ones like, for
instance, the different spatial sensesof the preposition over in the examples
given earlier. (iv) In contrast,if languageur"ri huu" a preferencefor a homonymous set of fairly generalisedsenses,do they view any further, fine-grained distinctions within each such senseas interrelated(yielding a polysemousmininetwork), or do they treat any further distinctions as instancesof vagueness in
which case each sensecan be viewed as monosemous?(v) what piinciples of
semanticextensiondo languageusersappealto and where do they play a role in
actual languageuse (at the time of lexical acquisition, in processingindividual
senses)?
In our researchover the past few years we have begun to investigateempirically some of these issues.In all caseswe studiedprepositionalcategories.we
investigated(i) the initial acquisitior/learningofprepositional usages(child languageacquisition,foreign languageleaming) and (ii) the ultimate representation
of such usagesin the mind of the adult languageuser. Two types of eiperimental
techniques were used: (i) off-line tasks, which invite subjects to perform a task
where they can reflect on their performance (e.g. sorting, rating) and are assumed
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to indirectly reflect aspects of the underlying representational structure
(perception being mediated by memory structures), and (ii) on-line tasks, which
have subjects perform a task - usually under time-pressure - that is contingent on
the mental process/representation
under study (e.g. speededdecision).Below we
will present an overview of our results. We will use the experimentaltask as an
ordering principle.

3. Psycholinguistic studies
First we will present researchon how prepositional categoriesare acquired/learnt
in child language acquisition (3.1.) and in foreign languagelearning (3.2. and
3.3.). Then we will discuss experiments investigating the way the internal semantic structure of prepositions is perceived (3.4. through 3.7.) and mentally
represented(3.8.) by adult languageusers.

3.1. Child language acquisition
One line of empirical enquiry into the lexical semanticsof prepositionshas examined the development of sense types for the prepositions in, on, at, to, for,
from, with, by, and of. lt is hoped that charting the progress of lexical acquisition
(especially by children) might shed light on the way language users treat word
meaning. For instance: Which usages appear first? Is there a pattern in the acquisition sequence? Cognitive linguistics lacks any explicit theory about the
time-course, nature, and mechanics of language acquisition except for the rather
minimalist claim by Langacker(1991b:265):
leamandmanipulate
Weknow,for example,thatspeakers
specificexpressions;
butwe do
not know,in any directway,preciselywhatdegreeof schematicization
theyachieve,i.e.
how abstractand generalthe rulesare that they manageto extractfrom morespecific
I suspect
differ somewhat
in thisregard,anddo not invariablyarstructures.
thatspeakers
rive at the highest-level
schemas
that the datawouldsupport.In anyevent,theomnipogeneralizations
tenceofhigh-level
is nota matterofapriorinecessity.
As is evident in the underspecificity of this quote, further investigation is required. In effect, the claim that grammar is meaning- and usage-basedas well as
experientially grounded, while obviously true, must be supported with empirical
evidence. More flesh needs to be put on these statementsif they are to carry any
degree of descriptive let alone explanatory weight.
In a study being conducted by the third author, data from regularly sampled
transcript files of four non-impaired children were taken from the CHILDES Archive (MacWhinney & Snow 1990). The sampling window covered a period of
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at leasttwo years for each child from roughly the ages2;2 to
4;6. Each usageof
one of the targetedprepositionswas codedfor a wid! u*i"ty
of factors,inctuding
imitative usages' repetitions, spatial usages,temporal urug"r,
usagesin fixed
expressions,grammatical usages,etc. patterns observedfor these
children and
for theseprepositionssuggestthat onsetand masteryofa particular
sensetype of
a given item ofthis allegedlexical classis partly regular and partly
idiosyncratic;
is motivated by conceptual, linguistic, and pragmatic factois;
can ue rapid or
slow; and that the successfulacquisitionof otherlarts of a child,s
lexicon ituy, u
big role in the acquisitionofindividual prepositions.In short, not
a lot ofpattern
was noted. Each child displayed rather distinctive styles
and sequencesof
prepositionalacquisition.
A few examples should suffice to iil'strate. Althougrr the first
usagesof in
and on for all four children were spatial,the first usage"toemerge
for ar did not
seem to be spatial at all and only marginally prepositionar (synchronically
speaking).In all four children, its first emergencewas in the
collocation look at
and in several of the children, this usage either dominated persisted
or
as the
major usage throughout the sampling period. Arthough spatiar
usagesquickly
emerged,as did temporal ones, so did extremely abstract,semantically
opuqul
usagessuch as at all or at the same time, thussuggestingthat parental
inpui is-an
important factor along with conceptual basicness
1ci. nice lgg6b). For the
prepositionby, its use by one child was confined throughout
the sampledfiles to
use in the expressionby mysetf,whereasanother chilJfirst used
it as a spatial
locative' then rather unexpectedlyas a marker of a passiveagent,
and only much
later in productive by -setf constructions.Likewise, benedctive
usagesof /or
emergedmuch earlier for all four children than did those same
usagesof lo, ,Lg_
gesting that linguistic factors,rather than conceptualones
are part"lyresponsible
for extensionwithin a lexical category.
Although such fi'dings remain anecdotal,they certainly underscore
one aspect
ofthe Langackerquote given above:there may be considerable
speakervariation
with respect to the acquisition process itself and possibly with
respect to the
specific structures(schemasor extensions)that the languageuser
arrives at. In
effect, by studying trends or sequencesin a child's develipnient
ofa lexical category' we hope to relate ernpirical data to cognitive linguistic
models of the lexicon. For instance,is there evidenceto suggestthat lexical extension
processes
like metaphor and other grammaticalisationmechanisnrs,which
have been
shown to operatediachronically,are recapitulatedin the course of
languageacquisition? To give another example,what is the status,judged
from a developmental perspective,of the claim that semanticextensionis on the whole
conceptually (rather than linguistically) motivated or proceedsoutwards
through image_
schematic transformationsapprying to a basic sense type? In
many cases,it
seemsthat the emergenceof a lexical item's initial or subsequent
sensetypes is
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motivatedmore by frequencyof exposureor contrastivepressuresexertedby
otherlexical itemsthan by purely conceptualfactors.

be explained by assuming a polysemousrelationship between the ..exceeding"
and "out of reach" meaningsor by consideringthese usagesas vague instantia_
tions of a more schematicusagetype.

3-2. Lexicol learning process
3.3. Intermediate states in lexical learning
Whereas child language acquisition data might reveal a natural course of acquisition (a hypothesis which is thus far not supported by the above data), the study
of foreign language learning might show that semantic relationships between
word usagesare functional at the time of learning. We set out from the following
hlpothesis. If two usagesof a preposition are interrelated in a semantic network,
i.e. if one is a conceptually motivated extension of the other, it would seem that
languagelearnerswill put this relationship to use for their benefit. More particularly, if a usageU2 is an extensionof usageU I , it seemslikely that knowledgeof
Ul will make it easierto learn U2. Frisson et al. (1996) testedthis prediction in a
set of leaming experiments.
The task involved concept formation. Subjects (all native speakersof Dutch)
were seated in front of a computer screen, on which individual English sentences
appeared. In each sentence the same non-existing preposition yeath was used.
The semanticsof this item matched the meaning potential of the English preposition beyond, a word that the subjects did not master. Subjects were told that the
unfamiliar form was a Scottish preposition, whose meaning they had to learn,
and that the rest of the sentencewas in English to make the task doable. Their
task was to decide for each sentencewhether the preposition had been used correctly or not (by pressing the appropriate responsebutton)' Initially, of course,
subjectshad to guess but gradually they were able to induce the meaning of the
item by using the computer's feedbackon the correctnessoftheir responses.
As the basic question was whether leaming Ul in the first trial block would
make it easier to learn U2 in the second block, subjects learning Ul-U2 were
compared to control subjects learning U2 after a block of trials on a different
preposition. The results showed no transfer effects from the spatial sense of
yeath/beyond to its figurative sense of "exceeding" (e.g. the temperature rose
yeath'beyond' 35 degrees C), whereassuch transfer effects were found from the
"exceeding" senseto the "out of reach" sense(e.g. That goesyeath 'beyond' my
imagination).
This outcome suggests(i) that the spatial and "exceeding" meanings of the
preposition were unrelated for our subjects,i.e. were homonyms, and (ii) that the
two figurative meanings were related. A straightforward interpretation of these
results is difficult. The first effect may result both from subjects' failure to perceive a semantic relationship between the spatial and figurative usagesor, alternatively, from their assumption that trials in block 2 will instantiatethe same
meaning as those in block I (equal form = equal meaning).The secondeffect can

In cornelis & cuyckens (1996), the Dutch preposition door is regarded
as a
polysemous lexical item in that it displays a variety of interrelated
readings
within the spatial, the temporal and the causaldomains.In particular,door,s
semantics can be describedas a family resemblancenetwork in which, going from
one end of the network to the other, the notion ..causalparticipant" becomesincreasinglyimportant, while, at the sametime, the notion ..intermediary"becomes
lessimportant.a
Dutch door can be translatedin English as through (for its spatial and temporal uses) and as by (for the passive agent and the causee in causative constructions). For Dutch learners of English, the choice between these two English
prepositionsseemsat first sight not to be very difficult. This should come
as no
surpriseif we assume- along with more traditionalsemanticdescriptionsof
door
- that there are two homonymous kinds of door, one with the meaning
"intermediary" Qhrough), and one which functions as a grammatical
operatorin
passives(by). As such, the relative easewith which Dutch learnersof
English
Iearn to choosebetween through and by seemsto point at the need for positing
homonymy, and hence,for rejectinga polysemyaccountof tloor.
In an experiment (reported in cornelis & cuyckens 1995), l4g DutchspeakingstudentsofEnglish were askedto translate15 instancesof door covering the entire range of uses as exemplified in the family resemblancestructure.
The resultsof the experimentshow that, for intermediatelearnersof English,
the
translation of door is not as easy as might be expected. Indeed, when learners
translated door as if there were two kinds of door, they ran into interesting diffi_
culties for those usagesin which door's landmarkdenotesan instrument(e.g.
Htj
verpestte alles door zijn rare gedrag 'He spoiled ever)'thing tluough/by
nis
strangebehaviour') rather than a spatial/temporal intermediu"y (i.g De trein reed
door de tunnel 'The train went through the tunnel') o. u
participant (Mijn
"uuiui
zus werd onr.slagendoor haar baas 'My sister was fired by
her boss') and which
can be situated in the middle of the cline from spatial to causal usages.
often,
subjectsdid not translatedoor by meansofeither through or by, but thly resorted
to other prepositions(e.g. with, becauseo/), which are at besi only approximate
translations.
while this experiment does not bring conclusive proof in favour of
the
polysemous structure of door, at least it is evidence which is commensurate
with
such a structure' Precisely becausesubjects have diffrculties translatine
the in-
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termediate usages,one might assume that a representationin terms of two homonymic uses/sensesis not satisfactory. Alternatively, one could also argue, of
course, that the spatial/temporal intermediary and the causal participant are indeed two homonymous usagesand that the insecurity in the translation of the
other usagesof door simply results from leamers not having learned a third, unrelated senseof the preposition. It is quite difficult to disentanglethesetwo possible accountson the basis ofthe data.
In the experiments to be presented below we were interested in the internal semantic structure of a preposition in the mind of the adult languageuser, who has
reached a relatively steady (final) state of semantic representation,Whereas one
experiment (3.4.) is concemed with prototypes,all the others focus on aspectsof
the monosemy/polysemy/homonymy debate: the language user's perception of
distinctions and relationships within a prepositional category (3.5. through 3.7.)
and his mental representationof prepositionalusages(3.8.).

envelope, on the flap of which was written the target preposition. They were
given no more than a few minutes to carry out the task. one hundred sample
sentenceswere produced for the prepositionsin, on, and at (singled out especially becausethey share the semanticproperty of contiguity between trajector
and landmark) and sorted into very general categoriesby the third author and two
of her researchassistants.These categorieswere determinedon the basis of the
general background domain invoked by the usage (that is, SPATIAL,
TEMPORAL,or ABSTRACT).The resultsare shown in Table I below.

at
on
in

SPATIAL
57
57
60

TEMPORAL
2l
9
7

ABSTRACT
22
34
33

TOTAL
100
100
100

Table L Frequency of responsetypes for each preposition in sentencegeneration
task
3.4. Sentencegeneration task
What are the prototypical usage types of a given preposition? Are they spatial in
nature?There seemsto be a tendencyin cognitive linguistic work to considerthe
spatial domain as the most cognitively salient one and other domains as derived
from it (for references see Rice et ql. in press). The basic question in the present
experiment was whether spatial usages of heavily grammaticalised prepositions
like rn, on, and a/ would still be the most prototypical.
Research on prototype effects and human categorisation suggests that the
more prototypical members of a category should be the most cognitively salient.
Defining, let alone explaining, cognitive salience is a tricky matter, but prototypicality has been successfully operationalised across a number of categories
and tasks (cf. Rosch 1975,1978;' Lakoff 1987; Maclaury l99l). One index of
prototypicality is ease of production. It has been found that prototypical class
members are produced more frequently than non-prototypical class members
(Rosch 1975).
The sentence generation task was based on the assumption that the most prototypical usagesof a preposition should be remembered and produced most often
across a number of speakers. We asked speakers in an off-line experiment to
produce sentencescontaining these prepositions and then analysed the types of
usagesthey came up with.'
Three hundred undergraduate students, all in the first weeks ofan introductory
linguistics course, were asked to compose ten sentencescontaining a given English preposition as quickly as possible. They were asked to write one sentence
each on one often numbered and ordered index cards which thev found inside an

For eachof the three prepositions,usageswhich were spatialin naturecomprised
nearly 60%oof the responses. These findings suggest that spatial usages are
somehowprivileged for theseprepositions.Taken togetherwith other experimental findings (cf. Rice 1996a), they suggest that there are prototypical semantic
values for the English prepositionset, on, and in, which are definitely spatial in
meaning. Furthermore, the fact that temporal usagesand/or abstract usageswere
also produced in sizeablepercentagesindicatesthat these usagetypes are also
important members of the category. The present data do not pertain to the
polysemy/homo-nymydiscussion,as the experimentwas not design to address
this issue.

3.5. Similarity judgement task
l'he extremely fine level of granularity that cognitive linguists apply to their
analysesof purportedlypolysemouslexical items has long been of particular interest.Most of these analyseshave proposeda high degreeof similarity within a
single domain. Indeed, some analyseshave describeda multiplicity of distinctions within the spatialdomain alone.By domain,we mean the broadly construed
spheresof, for example, space,time, social interaction,causality,and so forth,
againstor within which we conceiveof eventsas happening.one may wonder to
what extent such analysesare artifactual, reflecting characteristicsimposed on
the data set by the analyst.In the absenceofnotable differencesin the set ofus-
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ages under study, minor differences may have been magnified. We changed this
standard procedure in two respects: (i) the data were gathered from a group of
ordinary language users rather than a highly trained linguist" and (ii) the pattern
of usages under study reflected a broader range of meaning and function, more
particularly was not restricted to usages drawn from the spatial domain. We
wondered whether intra-domain usage differences might not be reduced in the
presenceof inter-domain stimulus sets. Moreover, we wanted to know which
intra- or cross-domaincomparisonswould be judged most similar or dissimilar.
Since semanticnetwork analysesrepresentthe set of similarities and dissimilarities in the linguist's perception, a similarity judgement task was used. By
having subjects rate the similarity between two usages of a preposition we
wanted to ascertain native speakers' perception of differences, if any, between
usagesof a purportedly polysemous lexical item (cf. Rice el a/., in press, for a
more detailed presentation).
In order to arrive at a fairly unbiased set of response patterns, naive native
speakers (paid undergraduatesin an introductory linguistics course) rated usages
of a target preposition embeddedin two sentencesappearingsimultaneouslyon a
computer screen. Twenty subjects made similarity judgements on pair of sentences containing spatial (S), temporal (T), and abstract (A) usagesof 7 English
prepositions. They were presented in every possible paired combination of 3
spatial, 3 temporal, and 3 abstractusagesof the preposition.

b

The graph in F'igure 1 shows that, although there was a parallelism between the
frepositions (note the generaldownward curve), the individual prepositionsbehaved differently. Moreover, the responsepatternsfor the six different usagetype
pairings varied significantly. As can be seen from this graph, only the intradomain comparisons involving space and time (S-S and T-T pairings) were
judged to be at all similar (except in the caseof throughour).As far as the interdomain comparisonsare concerned,paired S-T usageswere on averagerated as
dissimilar as the intra-domain comparisons between abstractusagesand the other
two types of cross-domaincomparisons(S-A and T-A). This is remarkable,as in
all casesthe temporal usagesofthe prepositioncan be regardedas instantiations
of the more generalTIME lS SPACEmetaphor(seeRice et al., in press).
Thesefindings suggestthat backgrounddomain is of critical importanceas an
indicator of perceived dissimilarity. While this perceiveddissimilarity between
spatial,temporal,and abstractusagescan be taken as evidenceagainstthe strong
monosemyhypothesis,one cannot draw further conclusionsfor the inter-domain
level. It could be the case that the perceiveddissimilarity is truly relative and
assumedto be embeddedwithin an overall perceptionof similarity, in keeping
with a polysemousanalysisat this level. But it could also be the case that the
perceived dissimilarity is absolute (i.e. subjectsperceive spatial and temporal
usesas unrelated),in keepingwith a homonymousinterpretation.
At the intra-domain level of purportedminor distinctions,these experimental
findings (i.e. the similarity in the S-S and T-T comparisons)- along with similar
resultsfrom an earlier similarity judgementexperiment(cf. Sandra& Rice, 1995:
I l1-l l7) - are compatible with intra-domainpolysemy.At the same time, however, the perceived similarity in intra-domain pairings is not incongruentwith
viewing minor distinctionsas instancesof vagueness.

6
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3.6. Sentencesorting task
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Average ratings for all pairwise comparisonsof sentencesin similarity judgement task

Linguists arrive at semantic network analysesby grouping or sorting individual
usagesinto clustersand then relating theseclustersto eachother.' The pqpose of
the present experiment was to obtain a network-like structureby having many
(non-linguist) language users sort a set of prepositional usagesand then averaging over all these individual sortings. To what extent does the ensuing structure
resemblethe kind of analysispresentedby cognitivelinguists?
In a sorting task (cf. Sandra& Rice 1995,Rice 1996a,Rice et al.,in press,for
a more detailed presentation), naive subjects were asked to sort 50 sentences
containingdifferent usagesof the sameprepositioninto groupsbasedon how the
prepositionwas being used in each sentence.Each set of 50 sentencescontained
exactly l0 temporal usagesand at least l0 clearly spatial usagesand l0 either
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abstract or quite grammaticalised usages (the relative proportions varied across
experimental conditions).
Statistical analysisindicated that (i) subjectswere quite able to sort sentences
in a non-random way since there were discemible pattems in each of the three
sorts; (ii) a major division among the 50 sentenceswas brought about by the
presenceor absenceof a spatial sense;(iii) within the non-spatialdivision, temporal usageswere tightly clustered indicating a high degree of perceived similarity; (iv) both spatial and temporal usages were treated in a more unitary or congruent fashion than abstractusages,which did not tend to cluster at all (a result
echoedin the similarity judgement task reportedearlier).
These findings suggest that subjects perceive a profound difference between
concrete and non-concrete experiential domains for the purpose of semantic
classification, which, again, argues against the strong monosemy position. This
perceived dissimilarity at the level of major, inter-domain distinctions is in
keeping with a polysemy or homonomy hypothesisof lexical meaning.8However, it gives us cause to speculate about the degree of granularity that is minimally detectable in cases of purported polysemy. We argue that first and foremost shifts in backgrounddomain (as in the caseof metaphor)ratherthan imageschematic transformations (affecting paths and landmark configurations along
the lines of those proposed for over in Lakoff 1987: 418-430) induce a perception of appreciably distinct usage types for a given lexical item. Of course,this
does not exclude that subjects also make intra-domain distinctions of a more
fine-grained nature. The tight clustering of minor distinctions in the spatial and
temporal domain do not allow firm conclusions on this issue. Sandra & Rice
(1995) present the results as compatible with the fine-graineddistinctions made
by cognitive linguists, but the data are congruentwith vaguenessas well as with
polysemy.

3.7.

Translation task

The question whether the relationship between major usage types (such as the
purported relation between spaceand time) is part of the languageuser's mental
representationcould not be conclusively answeredin the previous experiments.
The following experiment looks for further evidence in favour of the relationship
between usage types in the conceptual system.
In many languagesthe conceptualdomain of time is metaphoricallyconceived
of in terms of the conceptual domain of space (in the house/in the afternoon).
The pervasivenessof the TIME IS SPACE metaphor suggeststhat there is a natural tendency in the human conceptual system to relate these two domains. Given
this, it would seem that language users can easily perceive the conceptual rela-
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tionship between spatial and temporal word usages.Rice er a/. (in press) designed a number of experiments in which this hypothesiswas tested.
The experimentalmethodologywas basedon the assumptionthat, if language
usersare "aware" of the strong conceptualrelationshipbetweentime and space,
they will expect this metaphor to occur in other languagesas well. Hence, the
task was designedto tap subjects' intuitions on translationequivalents for the
different usagesof a single word. The typical experimentalitem consistedof two
prepositionalphrases:a probe, which exemplified the spatial use of an invented
Turkish preposition weh (the equivalent of English ln as in in the box), and a
target,which exemplified anothertrajector/landmarkconfiguration.The subjects'
task was to decide whether the appropriate preposition for the target expression
was weh, as in the probe, or a different preposition.All subjects were native
speakersof Dutch with no knowledgeof Turkish. It was pointed out io them that
there were no right or wrong auswersas we were only interestedin what they
thought would be the prefenedchoice of prepositionin Turkish.
In order to make sure that a responsetendencyfor the spatial probe/temporal
target pairs would reflect subjects' perception of the semantic relationship, a
number of control conditions were iucluded; pairs of homonymic usages(where
the di.fferentresponseshould dominate), obvious casesof polysemy (same responseexpected),and pairs in which the sameusagetype appearedin both probe
and target (sane responseexpected).We found that the latter three types of semantic relationshipsgave rise to highly reliable responsebehaviour in the expected direction, which justifies the assumptionthat the task is sensitiveto subjects' intuitions on the co-occurrencestrengthof semanticand formal relationships in the lexicon. In the caseof homonymy the two meaningsare accidentally
expressedby the same form, which makes it unlikely that this meaning-formrelationship will recur in a non-relatedlanguage;in the caseof clear polysemy the
integrity of the meaning-formrelationshipmakes it very likely that another languagetoo will use a single lexical item for expressingthesetwo meanings.
The major finding was that subjectsreliably chosethe dffirent-translqtion responsefor the spatialprobe/temporaltarget pairs (in the box/in the afternoon).lf
the rationale behind the experiment is correct,this would indicate that language
usersdo not experiencethe TIME IS SPACEmetaphorfor the prepositionin as a
very natural one. Unfortunately,this interpretationis not basedon firm ground,
as a responseeffect may be involved. The presenceof clear casesof polysemy
and of items where the sameusageappearedin probeand targetmay have caused
subjectsto set a very high criterion for making same-lranslationdecisions.Indeed, in another experiment,in which these two item types were removed and
where pairs of spatial/idiomaticusageswere used(i.e. clearly unrelated),subjects
did not reliably choosefor either of the responseoptionsin the caseof space/time
pairs. This indicatesthat the responsesin this type of experitnentwere sensitive
to the compositionof the stimuluslist.
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Even though the methodology seems to work well for casesthat are situated at
either end of the continuum ranging from vaguenessto homonymy, it tums out to
be less effective for other cases.The problem is that the task can conceptually be
decomposedinto two distinct stages:(i) determination of the semantic overlap
between probe and target and (ii) determination of the response.Whereas degree
of semantic overlap is a continuous variable, responsetype is a dichotomous one.
Hence, subjects have to set a criterion at the semantic variable to be able to determine their response.Apart from the problem that this criterion is dependenton
the composition of the stimulus list, there is the problem that a dffirer?/ response
does not necessarily mean that subjects fail to experience a semantic relationship.
The only conclusion that one can draw from a dffirent response is that, comparatively speaking, the experienced semantic relationship is weaker than in
cases where a same-translation response is given. As a result, no firm conclusions can be drawn on the experiencednaturalnessof the TIME lS SPACEmetaphor.

3.8. Primed semantic decision
Whereas some of the experimental techniques described above were used to find
out whether ordinary language users perceive word usages in the same way as
linguists do, the present experiment was designed to find out how languageusers
actually store different word usagesin their mental lexicon. Are word usagesthat
are distinguished by cognitive linguists also distinguishedin the mental lexicon?
Are word usagesthat are related in cognitive linguistic analysesalso structurally
linked in the language user's representational system for word meaning?
In order to study mental representationsone needs an on-line technique. Considering the fact that these representations must be accessedin real time, a favoured researchtool in psycholinguisticsis a reaction time experimentin which
the responsemust follow accessto the representationunder study (such that the
accesstime is reflected in the data). Sandra & Rice (1995) report one such experiment.
Subjects had to make speeded decisions on the semantic acceptability of
prepositional phrases (acceptableversus non-acceptable).In all these so-called
target phrases, the preposition was Dutch fu. On each trial the target phrase was
precededby a so-called prime (to be read silently), which was either an instantiation of the spatial prototype or a neutral prime (a row of hash marks, #####).The
neutral primes were needed in order to have a baseline against which the effect of
the spatial primes could be measured.The rationale behind this priming technique is the following: if the prepositional usagesin prime and target accessthe
same mental representation,the second accessevent will be faster. This should
be reflected in faster decisions relative to the neutral prime condition. where no
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repeatedaccesscan take place. If, on the other hand, prime and target elicit different representations,
the representationaccessedby the prime may temporarily
inhibit accessto the representationofthe target(as both representations
are being
accessedby the same lexical item, they are competitorsin an activationprocess).
The most important outcome of the study was that a spatial usagein prime
position preceding a temporal usage in target position causeda significant increasein errors. This suggeststhat these two usageshave different representations in the semantic representationalsystem, i.e. that the temporal usage accessesa different semantic representationthan the prototypical spatial usage.
Selectionof the spatial usageinhibits accessto the temporal usage,which leads
to more erroneousdecisions in conditions of time-pressure.This finding, then,
seemsto refute the strong monosemyhypothesisat the level of mental representation. -I'beexpcrinret.rtalresults also revealedinhibition effects betweencertain
spatial usages,indicating that subjectsalso make distinctions of a rather finegrained nature. Probably,this is the best evidenceso far that minor distinctions
are not instancesof vagueness.Again, these inhibition effects do not preclude
that major, inter-domain distinctionsor minor, intra-domaindistinctions are related by polysemouslinks.

4. Asking the right questions (the right way)
In the set of experimentsreported above we focused on prepositions,lexicalsemantic categoriesthat are purportedly highly polysemous and primarily spatial
in meaning. Two questionswere central to the research:(i) what is the role of
polysemousrelationshipsin lexical acquisition/learning?and (ii) what is the internal structureof these lexical-semanticcategories(prototypes,degreeof polysemy)?
The data from child languageacquisition and foreign languageleaming do not
directly demonstratethe involvement of polysemousrelationshipsin the process
of adding novel usages/sensesto the mental lexicon. However, a polysemy account is not refuted by the data either. In one experiment(L2 knowledge at intermediatelevel) subjects' reluctanceto extend word meaning to unfamiliar usagesis even predictedby the polysemyview.
The resultswhich focus on the internal semanticstructureof prepositionscan
be summarised as follows. First, even for highly grammaticalised prepositions
such as English in, on and ar, the spatialusagesappearto be the most prototlpical ones. Second, a number of experiments on the way language users perceive
semantic relationships (similariry rating, sorting, intuitions on translation
equivalents) have shown that coarse distinctions (like spatial versus temporal
versus abstract) are readily made but have not indicated that subjectsare aware of
the semqntic relations between these distinct usages (e.g. between spatial and
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temporal usages). Effects of item context and task-specific effects may have
rlayed a role here. The data of these perception experimentsdo not allow us to
Jistinguish the homonymy from the polysemy view, although the results are
rardly compatible with a strong monosemy view. Finally, the on-line reaction
-ime experiment corroborates the finding in the perception experiments that the
Jistinction between spatial and temporal usagesis a real one and extends this
hnding to the level of the mental lexicon. At the same time, the experimental
)utcome suggeststhat some fine-grained distinctions of the type made in cogni.ive semantic network models have psychological reality as well. The experiment
;heds no light on the relationship between these usages, again leaving the
romonymy/polysemyissue unresolved.
3ven though these experimentshave not yielded conclusive resultsor resultsthat
jupport conceptsfrom cognitive linguistic theory, we believe that there is a need
lor the empirical approachthey represent.If cognitive linguistics claims lexico3rammaticalmeaning and form to be products of human cognition and wants to
re taken seriously as a form of theoretical psychology (which seems to be a
;hared intention of all post-structuralistframeworks in linguistics) it will have to
levelop a means and a will for formulating and testing explicit hypotheses.One
rf the most pressing hypotheses,of course, concernsthe presenceand/or degree
rfpolysemy relevant for languagerepresentationand processingby actual speak:rs, the usersof cognitive linguistics' usage-basedapproach.The main challenge
,vill be to demonstratethat languageusers make more discriminationswithin the
;emantic usagepotential (i.e. the set of all permissibleusages)of a word than is
ogically necessary.
The empirical approach that needs to be developed is not necessarilyrestricted
.o experimental research but may cover a set of convergent methodologies. There
rre a number of empirical proving grounds available to cognitive linguists, each
arith its virtues and limitations. Diachronic studies allow scholars to propose exrlanatory mechanisms of linguistic change, lexical shift and expansion, and
Srammaticalisation. Thus observed patterns may be attributed to cognitive prin:iples in the mind of the language user. However, as far as the particular lan3uageelements under (diachronic) study are concerned,these mechanismsdo not
recessarily have any psychological reality in the minds of contemporary speak:rs. Cross-linguisticverification of cognitive linguistic hypothesesis anotherway
rf gathering empirical data. Although few proposals in the theory are intended to
rave predictive power or universal scope (by virtue of being wedded to usagerased description), the same basic mechanisms must be in evidence in a broad
'angeof linguistically diverse languagesor the very cognitive basis of cognitive
inguistics would be in doubt. Again, whereas cognitive principles may thus be
dentified, it is a hazardous undertaking to extrapolate from such data to the level
rf mental representation and processing. If one wants to take that step, controlled
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psycholinguistic experimentation is the appropriate methodology. However, as
has becomeclear in the above review of experiments,the psycholinguisticstudy
of particularsof word meaning beyond obvious casesof homonymy (i.e. ambiguity resolution) presents a real challenge to the researcher.Considering the
complexity of the study object, there certainly needsto be an intensecommunication betweencognitive linguists and psycholinguists,so that the right questions
can be asked (i.e. theoreticallyinterestingones) and can be formulatedin a testable way.
Even though cognitive linguists may not necessarilyintend their analysesto
be exact renderingsof the content of a languageuser's mind, they must surely
commit themselvesto at least some psycholinguisticallyrelevant claims. Quite
clearly, cognitive linguistics researchcalls for broad-basedempirical investigation, heretoforelacking. Otherwise,the tensionbetweenformal and usage-based
analysescan never be resolved except on purely aesthetic,that is, wholly theoretical grounds (e.g. by appealsto descriptiveeconomy, naturalness,generality,
and explanatorypower), and it is that theoretic aestheticthat cognitive linguists
have explicitly rejectedfrom the beginning,opting for a view of grammar as an
inventory of symbolic resourcesratherthan as a constructivedevice.Be that as it
may, the symbolic inventory is still the product of a human conceptualsystem
that operatesthrough mechanismssuch as analogy, schematicisation,and reperspectivis-ationfor purposesof extendingthe linguistic inventory of form and
meaning.No linguistic framework, leastof all one calling itself cognitive, should
feel comfortable hypothesisingabout that conceptualsystem in the absenceof
empirical evidence.
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ofCanada,
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L Anotherrepresentational
formatis the overlapping
setsmodelintroduced
by Geeraerts
(1989b).This model,he argues,is a notationalvariantofthe networkmodelsin that it exhipotentialities
(ci Geeraerts
1995b).
bits the samerepresentational
2. "We viewednaturalsemanticcategories
asnetworksof overlappingattributes;
the basichypothesiswastlratmembersof a categorycometo be viewedasprototypicalof thecategoryto the
to (haveattributeswhich overlapthoseof)
extentto which they bear a family resemblance
othermembersof the category."(Rosch& Mervis, 1975:575)
3. The terms"usagetype" and "usage"reflecta more neutralpositionthan the term "sense"in
the debateon the statusof lexicalnetworknodesas eitherreifiedmeaningsor as contextualized variationsof a singlemeaningor restrictedset of meanings.For easeof exposition,we
will continueto vacillatebetweenthetwo terms.
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4. Door's reading in the spatial domain is probably the basic one: it indicatesa spatialrelation
betweentwo entities, i.e. a trajector and a landmark,whereby door'slandmark operatesas an
intermediaryon the path occupiedby door's trajector.Door's causalusages,now, cannotjust
be describedas straightforwardextensionsfrom its spatialones.Indeed,in doo,,'smost prototypical causalusages(i.e. in passivesentences),door's landmarkdenotesa passiveagent,the
initiator ofthe causalevent,and can thus hardly be seenas an intermediary.
5. The productionof samplesentences
containinga targetlexicalitem (in this case,an English
preposition) is no different from what many linguists working on their native languagehave
traditionallydone in the courseoftheir research.lt hasnot beenuncommonfor theoreticians
to originateand analysethe productof their own mind, relyingon their own intuition,all the
while being guided by their own theoretical imperatives.Unfortunately,most analystsdisregard the possibilitythat the datathey composedo not reflectthe full rangeof someparticular
linguisticphenomena,
but rathera very narrowset ofthe mosttypicalresponsepatterns.Such
a lack of generality has been a chronic problem in traditional generativeapproachesto languagestudy. However,in the experimentaltask reportedhere(describedin greaterdetail in
Rice 1996a),the lack of broad data coveragewas deliberatelybeing exploited.Moreover,
naivenativespeakersratherthan trainedlinguistswereaskedto providethe data.It was anticipatedthat thesespeakerswould produceon demandthe most typical usagesof a lexical
item.
6. Judgingthe similarityor dissimilarityof two occurrences
of a linguisticelementin two different sententialcontextsis, again,not unlike what many linguistshaveto do routinelyin their
work. Nevertheless,it is a task that is impossiblefor a linguist to carry out in a neutral
fashion.For the linguist,therearealwaystheoreticalexpectations
that can potentiallymagnif
or minimise the importanceof certaincorunon or distinctivefeatures.
7. Ratherthan relying exclusivelyon languageexamplesof their own devising,linguistsare
increasinglytuming to text andconversational
sourcesfor their data.
8. As Sandraand Rice (1995: ll0) point out, "it is unclearwhethersuchsharp'boundaries'
resultfrom the absenceofa relationshipbetweentheseusagesin most subjects'mentallexiresponsecomponent,i.e.sincediscriminations
con or from a task-dependent
areaskedfor, the
first stepmay havebeento keepthe most obviouslydifferentusagesapart,evenifthe relationship betweenthem was appreciated."
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