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The linguistic relativity { Whorhan) hypothesis states that kinguage influences thought, Fn s stron-
gest form, the hypothesisstales that language controls both theught and perception. Sevesalexperi-
ments have shown that this is false. The weaker form of the hyvpothesis, which states that langoage
influences thought, hag been held 0 be so vague that it is unprovable. The argument presented
herein is that the weaker Whorhan hypothesis can be guantified and thus evaluated. Models of
cognition devedoped after Whorf s day indicals ways In which thought can be influenced by cul-
tural variations in the lexical, syntactical, semantic, and pragmatic aspects of lasguage. Although
mirch research remaing (o be done, there appretts to be a great deal of {ruth 1o the linguistic
relagivity hypothasia, I many ways the language people speak is 2 giside (o 1he languags in which

they think.

We talk about what we are thinking, and with occasions]
Lapses we think abois what we are saying, But does the language
we use exert any control over thought? 130 speakers of English,
French, or Chinese think gbont common experienees in differ-
ent ways? Eminent scholars have claimed that language does
form thought. Herodotus bekieved that Greeks and Egyptians
thought differently because Greeks wrote from lefi 1o right and
Egvyptians, from right to left (Fishman, 1980}, Seme millennia
later Einstein (1954) wrote

Thus we may conclude that the mental development of the individ-
wal, and his way of forming concepts, depend to a high degree
upon language, This makes us reafize to what extent the same
language means the same memality In this sense, thinking and
language are linkod together £n. 336)

The argument for finguistic control of thought was elegantly
expressed by Benjamin Lee Whorf, an American businessman
ard amateur linguist who was active during the 1920s and
1430s, Whort had studied with Edward Sapirn, an anthropolo-
gist who held similarly strong views on the topic. Colectively,
their views are known as the Sapin-Whorf {or Whorfian) hye
pothesis. Sapir and Whort were modern spokesmen for a tradi-
tion established by the German Romantic philosophers of the
nineteenth century The German philosophers, in turn, had
their predecessors, As our opening remazks about Heredolus
indicate, this is 2 very old idea.

The cognitive revolution in psychology virtually rejected the
Wherfian bypothesis, In their widely used textbook on psycho-
finguistics Clark and Clark (1977) stated

What can one conciude abows the Sapir-Whorf hypothesis? At
present very little . . . languagss can appasently be strztched and
adopted to fit the needs of virteally any group of experts . . .
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sunguape differences reffect the cullure, and not the reverse. (p.
50

Foss and Hakes (978, p. 393) were somewhat more accom-
modating, allowing that there may be something to the Whor
fian hypothesis but not in any form that Whorf himself would
recognize. These conclusions are hardly surprising. Following
Chomsky, the major trend in modern linguistics has been to-
ward the study of Enguistic universals, with 2 concomitant dis-
missal of the psychological importance of differences between
languages. We will, however, note some exceplions.,

The idea that language is 2 module in the service of thought is
nof compatible with the phenomenclogical experience of peo-
ple who go back and forth frorm one Janguage 1o another. Artice-
late bilinguals have maintained that thev do think differently in
different languages. Wierzbicka (19851 said that she is 4 “differ-
ent person” in Polish and English. Her farther remarks make it
clear that she believed that her attitudes and interpersonal be-
havior were affected by the language she was using. More suc-
cinctly, B, Hoffman (1989} tided her well-received book Lost in
Transiation.

We believe that this discrepancy between academics and bi-
linguals tells us something, it is timee 1o take another look at the
Wharfian hy pothesis, making use of the progress that has been
made in psychology and linguistics since Whert's day

Major Issues

Linguistic criticisms of Whozf have usually focussed on in-
tertransiatability: Can a statement in one language be trans-
{aied into a statement in another language {Lakofl, 198737 The
general consensus is that such transiation is possible, although #
concise statement in one language may map into 2 lengthy state-
ment in another. The Kiriwina language of New Guinea con-
taing the word mokiza, which means “truth everybody knows
but nobody speaks” (R heingold, 1988). English-speaking politi-
cians may not have the word, but they certainly have the con-
capt.

Translatability contradicts the strongest version of the Whor-
fian hypothesis, which states that a thought expressible in one
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{anguage may not be expressible in another, The weaker form of
the hypothesis states that language differentially favors some
thought processes over others, 1o the point that a thought that is
aasily expressed in one language might virtually never be devel-
oped by speakers of another language. The issue becomes the
degree of naturzlness of thought. At the inuitive Jevel, a
thought is “natural” if it comes easily 10 the language vser. Un-
fortunaiely, ideas like “natural” and “comes casily ™ are not scign-
tific concepts.

But consider a computational theory in which langoage use
depends on constructing propositions in working memory
based on both abstract knowledge and language forms teg., Just
& Carpenter, 1987). According o this view, a thought is natural
if the necessary propositions can be constructed with a rini-
mum of cornputation, The idea of nateralness becomes more
specific if we consider the computational burdens invelved in
expressing different ideas in different languages.

The most obvious way 1o avoid compitational burdens is to
have a predetermined symbel structure identifving the thought
10 be transmitted. In mathematics this is established by nota-
tion, The symbol 2 {ransmits a concept o statisticians that
takes several words 1o describe. Analogously, one language may
have a single term for a concept that has to be described in
anothker Janguape. The mokita example previously given illug-
trates this principie.

The fact thut languages differ in this way is not in iself
psychobogically interesting distinction. Roseh (1974} correctly
asserted that Filipinoe rice farmers and Eskimos talk abour dik
ferent things. Alse, lexical additions are made to a language
much more guickly than deep psychological processes could
conceivably be changed. Bvidence of this is seen 1 the vse of
words like bulldozer and Roeing 747 in French and Japanese,

A more promising approach is to ook a3 the number of deci-
sions that & langeage user has to make 1o choose & word or o
construct an utteranee. In the mathematical theory of commu-
mication & message’s complexity is defined by the number of
decisions required to produce 1he message (Shannon, 1943). In
more detailed analyses, the competational complexity of a mes-
sape is defined by 1he uncertainty of the individaal components
and the correlation between these components. Consider how
these concepts apply 1o the formation of a inguistic message.

Imagine a speaker who wishes to express a proposition. The
problem is 1o cheose a lexical unit for each term in the proposi-
tion. From the viewpoint of computational theory this problem
will be allected by the choices available from and required by
the lexicon,

Pronouns provide a concrete example. In English the selece
tion of a pronoun is largely driven by biology, although a
speaker does have to know certain conventions, such as the
custorm of referring fo ships as “she” Chinese pronouns are not
marked for geader so no decision s required to select the pro-
1o that refers 1o Mary or John. In German the decision-mak-
Ing process is even more complex because the biological cate-
gory of sex and the syntactical category of gender are loosely
correlated and may even conflict, Mark Twain (1880/1977) oh-
served with exasperation that piddchen (girD) is neuter bt Rijhe
{urnip) is fersinine,

Cading considerations determine the demands that a lan-
guage places on Hs vsers’ psychological capacities. Recognizing

and selecting lexical items piaces demands on long-term mem-
orv. Analyzing the structure of an utierance taxes short-ierm
memory. The historical record suggests that languages evolve to
move the burden from the short-term to the long-term memory
system. Hunt and Banaji {1988} abserved that in the last 20
vears southern Californian surfers have invented & vocabulary
for describing waves, which inchedes the descriplive tesms Aol
lowand flat. Presumably the surfers of the 19505 could describe
the same waves by using sentences, thus increasing the burden
on their short-ferm memory, The modern surfer has {raded ex-
pensive space in short-term memory for cheaper space in long-
term memory. A similar process has been observed when peo-
ple learn to be skilled in such specialized tasks as remembering
digits (Fricsson, 1683}, This means that al any poind in time a
language user thinks mosi cfficiently about those topics for
which his or her lexicon has provided an efficient code,

The complexity argument may be actually closer to Whorf s
own ideas than the extremely stated Whorfian hvpothesis, He
believed that the distinctions that are made implicitly, by the
grammarof a language, are far more important determinants of
thought than are the explicit categorizations of the lexicon
(Whorf, 1930, pp. 80, 90-92).

Whaort s critics have argued that the complexity argument 1s
not useful because it cannot be tested. {Foss & Hakes’s, 1978,
crilicissns are sssenlially of this mature) The negation of the
complexity argument is that langzage does not affect thought
and this, being 3 version of the null bypothesis, cannot be
proven. The complexity argument can be tested if we choose
some minimal effect size and ask whether there are Whorfian
effects that are at least as large as this minimal effect. But what
is an appropriate size for a minimal effect?

The only way that we can think of 10 determine 2 minimally
mieresting offect size is 1o examine current praciice. For exam-
ple, psychologists and psycholinguists are willing to study small
differences in the time reguired {o comprehond z statement.
Consider the effect of markedsess on comprehension. Tt is very
wl] established that it takes ionger to comprehend a sentence
like “TFhe plus is Below the star™ than it does to comprehend
“The pius is above the star” The absolute difference in compre-
hension times is about 30 ms. Because this Hnding s included
in many texts on psycholingnistics, cognitive scientists must
regard a 50-ms effect as significant in the absolute rather than
the statistical sense. Similarly, cognitive psychologists regalarly
{and in our belief properh report effects that account for abmn
106 of the variance in 4 varicty of measures of tinguistic perfor-
mance.

These observations suppeest 3 way o reformulate the Whor-
fian hypothesis. Can we find crosslinguistic effects that are as
large as the intralanguape effects cogritive scientists are wiliing
0 study? This formelation of the Whorfian hivpothesis can be
tested cmpirically

We develop our argument in 2 structured manner. First we
present a brief statement of the view of cognition that is found
in many discussions of modern cognitive psychology feg., An-
derson, 1983; Hunt & Lansman, 1986 Klaby Lasgley &
Neehes, $987). We then present illustrations of interactions be-
tween kangeage and cognilion that are suggested by this view
We separately discuss lexical effects, ulterance-level effecs {ie,
syntax and semantices related to the analysis of well-formed ex-
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pressions), and higher level effects, including the relation be-
tween languapge, schema-based reasoning, and the analysis of
the pragmatic meaning of witerances. For each class of effects
we present examples that support the Whorfian hypothesis,
exampies that question #, and suggestions for studies that
miglht resolve the issues invelved.

At times our argumenis may strike psychologists as some-
what unisual, Although we primarily rely on the methods of
experimental psychology, we shall not hesitate o report field
ohservations, propose thought experiments, or, on occasion ar-
gue from infnition. We believe that this is necessary because
Tanguage is foo complex to be contained within the paradigm of
a0y One science.

A View of Cognition

Pylyshyn (1 984) has pointed out that there are three levels at
which cognition can be studied. The lowest level is converned
with the physivlogical mechanisms underlving thought. These
are presumably cultural universals and do not concern us. The
highest level is concerned with the content of thought; that is,
what aspects of the world are coded 1n the mind? Following the
lead of Holland, Holvoak, Nisbett, and Thagard (1986), we
refer to this as the representational level of theorizing, Belween
the representational Jevel and the physiological level are the
“mechanics” of how a representation is formed without regard
to the content of thai representation. Newell (1990} has referred
to this a5 the symbol manipulation level of thought, Elsewhere,
with more particuiar reference 10 verbal comprehension, Hunt
(1978, 1980; Huni & Poitrock, 19741 has used the lerm mechan-
ics of thought. We first consider the mechanical-symbolic level
and ihen the representational level.

W assume that when Janguage stimuli are received they are
couverted from a visual or auditory code to an abstract lexical
cnde. This implies the existerce of a lexical access system that
can conmect a physical symbol 10 the lexical entries it might
represent. Onee lexical items are accessed the semantic and
syntactical relations assoctated with them are used to form prop-
asitional statements in working memaory. Some of the proposi-
tional stalemenis are then incorporated imto a long-dern meme
ory structure that lonsely represents the comprehender's idea of
what i$ going on.

The provious paragraph seems to say that the comprehension
system is compdetely stiomalus driven., In fagt o one believes
this. We see all stages of comprehension as a process operating
ina “Blackboard model” {Erman, Baves-Roth, Lesser, & Reddy,
1986); Haves-Roth & Hayes-Roth, 1979} in which recognition of
a jexical tem s fcilitated by prior recognition of related ems
anid propasitional statemerndts, or both. Similarly, propositional
analysis of the current Mnguistic wierance is inflnenced by the
struclure of the discourse model that exisls when the proposi-
fional analysis takes place. See Just and Carpenter (1987}, Hont
and Lansman (1986), and van Dijk and Kintsch (1983) for iy~
cussions of how langoage analysis in general can be achicved by
suach 4 model.

In language processing mechanical effects influence the effi-
ciency of construction and manipulation of propositions as
syrabol structures without regard to the meaning of those struc-
tures. The sentences “John loves Mary™ and “Pigs have wings”

are presumably processed in the same way at the mechunical
level even though their representational fevel meanings are dis-
finct.

In contrast, representational level thinking is concerned with
meaning. The product of Engaistic analysis is a symbol struc-
lure that represents a nonlinguistic reality. To develop this repre-
sentation a comprehender will use any information that he or
she has, Two sources of information are particularly important
to the Sapir-Whorf hypoihesis: Lexically idendified concepts
that serve as the primitive elements of the disconrss structure
and culturally developed schema that serve as blueprins to
guide the comprehender in building the structure,

To ilustraie by analogy, suppose that a person is trying ©
assemble 3 mail-order computer. In the 19605 this would have
been a difficult task because the person would have received a
sollection of elementary logic circuits to be arranged into such
things as arithmetic and memory units. In the 1990s the kit
woukd include the memory and central processing unit on small
chips, and assernbly would not be terribly diffienit. Similasdy,
most feasible mail-onder projects are accompanied by a blue-
prist that fells the builder how 1o proceed. In most cases a
blueprint does not specify the only method of construction, st
# does specify a feasible one, Also, instructions vary greatly in
their specificity, Sometimes there is only one interpretation pos-
sible, and other times the instructions resirict, boi do not dic-
tate, a builders choice of actions.

This is a faiely precise analogy between model brilding and
the representational analysis of language. The comprehender i3
trying to construct & model of what is in the sperker’s mind
{Sperber & Wilson, 1986} Consider a statistics stedent Yisten-
ing 1o a lecture on the Poisson distribution. The students prob-
[een 38 to construct a discourse-level miode! of the lecture. This
can be done only if the student receives manageable Hnguistic
messages from the instzuctor. I the instructor uses the term
Bernpulli sequence, that lerm has to identify a concept (huild-
ing block} that the student already has. I the imstructor has to
develop the concept of a Bernoudli sequence as an aside, the
main point of the lecture can easily be lost.

We argee that different languages lend themselves to the
transmission of different types of messages, People eonsider
the costs of computation when they reason about 2 topic. The
Ianguage that they use will parily determine those costs. In this
sense, lanpguage does influence cognition.

Lexical Influences

In the opening section we argued that differences in lexicons
are not psychologically interesting just because they exist. Dif-
ferences In lexicons becote psychologically intetesting when
they cause speakers of two difforent languages to structure the
same experience in different ways. We will consider two classes
of fexical effects. The first we call direct effects because they
depend on discriminations that a person must make in choos-
ing ar comprehending a word. The second we call indirect of
Jects because they depend on the semantic relations between
the word chosen and other wosds in the speaker’s lexicon.

When a word is chosen if focuses attention on & particular
aspect of experience that makes the word appropriate. Indeed,
speakers intend that this should happen when they choose
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words, “Here comes the watchdog” is different from “Heee
comes the family pet” Whorf noticed that Navajo words erp-
phastze the structure of ohiccts, whereas English words do not.
He then conjevtured that the Navajo speaker paid morge atten-
tion o form than the English speaker did. Carroll and Casa-
grande €1958) aftempted 1o experimentally validate Whorf'y
conjeciure. Subsequently their study has been cited both #s evi-
dence for and against the Whorfian hypothesis. Therefore it is
worth explaining here what Carrolt and Casagrande did and
what they found.

Carroll and Casagrande (19358) examined the classification
performance of rural Navajo children who were dominant in
gither the MNavajo or English ianguages. The children were
shown a pair of objects that varied in size and form, for exam-
ple, a vellow rope and a blue stick, They were then given a
comparison object that matched each of the ilemsin the pairon
one dimmension .5, a blue rope). The children’s {ask was 1o say
which item belonged with the comparison ohjoct. Navajo-
deminant children chose on the basis of form about 70% of the
time, English-dominant children chose on the hasis of form
sbout 40% of the time. The data were not so striking for 2
form~size contrast but they were in the same direction, Carroll
and Casagrande concluded that these results support the Whor-
fian hypothesis.

Their conchision was weakened by another aspect of the
study, Carroll and Casagrande (1958} alsc examined the classifi-
cations nf White American middle-class children from the HBos-
ton area. These children, who presumably had never heard a
word of Navaio, chose form over color about 80% of the fime
fi.e, they exhibited a stronger “Navajo language hias™ than the
Navajo did). This result has lead the opponents of Whorfto cite
Carroll and Casagrande’s work as evidence for thewr side of the
argument.

The argument is over the right control group. Carrolf and
Casagrande (1958}said that {he Enghish-dominant Native Amer-
icans were the appropriate conirol group becanse they were
more similar in culture to the Navajo-dominani Native Ameri-
cans than wers the White Bostonians (see also Carroll, 1963}
This argument is weak but it cannot be dismissed out of hand,
Qur conclusion is that, in spite of the importance that the
Carzol and Cassgrande result has acquired in the Eiterature, the
results were so incomsistent that the study should be redone,

b would not be necessary o redo this study with Navaio
subjects (whose own language status is changing), Other linguis-
tie groups are available. The Japanese language uses a svsiem of
classifiers that specify obicct shape. The senlence “Give me
tares pens” would be stated Jterally as “Give me three long and
thin obiects of pens.” The Carroll and Casagrande study could
be repeated using Japanese subjects.

With modern multidimensional scaling techniques a much
more sophisticated study could be dore. Stimuli could be de-
signed to vary in both form ard color. Participants couid then
be asked to rate similarity The speaker’s semantic space could
then be derived using standard multidimensional scaling fech-
nigues {Luce & Krumbansl, 1988). Would Japanese and En-
ghish speakers differ in the extent o which they placed weight
on color or form? Would the semantic space of bilinguals de-
pend on the language in which they were examined?

These questions are directed at the influence of language on

the relative pereeptions of two different dimensions of stimulas
variation. Language effects may also be evident within a single
dimension. Historicatly this question has been investigated by
studying color Different langunages make different semantic
distinctions between: kues. Ancient Hebrew had a siagle term
for the two colors English speakers call green and yeliow, Classic
Greck did not distinguish between blue and black, Ealian has
four frequently used torms (B, celeste, gzzuny and hoching
corresponding to the single term blue in English. The Japanese
@I gwo can mean green or blue depending on context, Dothe
different naming patterns have any psychological significance?
Do Italizns see fimer distinctions between shades of blue than
do English speakers?

The question i5 not quite this siraightforward. The visusl
system represents a hue as a mixture of three focal colors corre-
spanding to, in English, the colors called red, green, and blue
{Caelli, 1981} On physiological grounds we might expect these
colors to have special status. Furthermore, languages do not
assign color names haphazardly across the spectrum. Berlin
and Kay {1969) showed that there are at most 11 basic color
terms and that they are assigned in an orderly hicrarchy, There
are a few languages that only have terms for biack and white. [fa
third color term 5 added it is red. The next three terms added
are vellow; blue, and green. Across languages spedkers may
differ in defining the bousdsries between two colors but will
agree on the best {prototypical) example ofany of the categories
that the two languages share. Berlin and Kay's analysis has been
itterpreted as showing that there is a universal, physiologically
hased principle behind color naming.

Thisinterpretation was supparted by Roselt’s (1973; Heider &
Ohvier, 1972} well-known study of color perception and mem-
ory in the Dani, an aboriginal people in what is now Papua New
{uinea. The Dani language has two coior fabels, black and
white. When Dani speakers were shown a color chip and then
tested for recognition of that chip a Few seconds later, they per-
formed better if the chip was a focal color than if it was not.
Raosch then taught Dant participants arbitrary associations be.
tween nonsense syllable names and color chips. Chip names
were learned more easily for focal colors than nonfocat colors,
This work has been cited widely as providing strong evidence
against the Sapir-Whorf position {Clark & Clark, 1977; Foss &
Hakes, 19783,

We disagree for two reasons. First, recent findings by anthro.
pologists imit Rosch’s conclusion. Second, we do not beheve
that color perception is as crucial & test of the Whorfian hy-
pothesis as Rosch and others have presented it to be.

Lucy and Shweder (1979) conducted an experiment on color
discrimination using the methods of triads. Pasticipants were
shown three chips, two of the same color and one that differed
very shightly from the other two. The task was 1o select the two
same-colored chips. English speakers were able to discriminate
focal colors better than nonfocal colors. Fhe resull, however,
could notdepend on langusge because the task does not involve
labeling. Fhis linding suggests that Roschs focal color chips
were simply more distinctive as perceptual evenls than were
nonfocal chips.

Lucy and Shweder (1979) also had English speakers partici-
pate in a naming game in which one person had to deseribe a
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chip to a second person who would then identify the chip being
described. The chips were chosen from chips that had been
found equally discriminable in the perceptual experiment.
Lecy and Shweder analyzed the communications between par-
ticipanis 1o develop an index of Hnguistic codability {or each
chip. Lingoistic codability was related o the ability 1o recopnize
chips in a memory experiment. The relation was slightly
stronger if the memory interval was increased to several min-
wtes instead of restricting memory to the 30-s interval used by
Rosch.

Lacy and Shweder (979) pointed out that their reselts were
consistent with previous anthropological studies of color mem-
ory in Mavan and Spanish speakers {Lantz & Stefflre, 1964;
Steffire, Castillo Vales, & Morley, 1966). Some hues have differ-
ent codabilities in Mavan und Spanish. When shown the same
ctdps Mayan and Spanish speakers differed in their memory
capacities. The difference was refated to color codability in the
spezkers language,

These studies show that although perception may be relatively
imrmune to language, mremory is not. Memory can be based on
twa different records, a direct record of the sensory information
at the time that we pergeive an event and an indirect, linguisti-
caily based record of our description of the event to oursglves.
The latter effects, because they are voded by language, are sub-
ject ta ansy blases built into the memorizer’s language,

Such effects have been shown many times in studies of eve-
witness memory where recall and recognition can be biased by
the experimenier’s introducing verbal information thai alters
the verbal record, For instance, in a widely cited stedy Lofius
and Palmner (1974 showed peoble & green cur. The car was then
labeied blue by the experimenter. In 3 subsequent recognition
test observers chose as the trae color one that was intermediate
between the color originally presented and a prototypical blue
color. Schooler and Engstler-Schooler {1990} extended this re-
suft 1o names generated by the observer. People werg shown
nopprototypical color chips, which they were then asked to
label. A conirol group saw the same chips bt were not asked to
label them. The experiments] proup performed worse than the
control group on a subsequent recognitian task, indicating that
the act of labeling distoried memory Becauge this research was
done in the context of eyewitness mergory, Schooler and
Engstler-Schooler did not comment on the imporiance of their
stady for the Whorfian hypothesis. We feel thal # is relevant
because labeling has to be restricled 1o terms in the obsetver’s
lanpuage. Therefore the extent of distortion should be deter-
mined by the fineness of the labeling.

In fact, precisely this sort of finding has beer reported. Kay
and Kempton (1984) created teiads of colors i which two Hems
(A and B) were clear examples of blue and green and the third
member of the triad (C) iay between them, People were then
asked to decide whether the C chip was closer to the A or B chip.
English-speaking subjects showed categorial perception in the
sense that they sharply distinguished between chips that lay on
one or another side of the English color boundary. People who
spoke Tarahumara, a Mexican-Indian language that does aot
have blue and green color terms, did not show categorial per-
ception. Thus the naming strategy exaggerated the perceived
difference between two hues. In a subsequent experiment Kay

and Kempton showed that the categonial effeet conld be de-
stroved if English speakers were Indusced to call the inlerme-
diate chip both blue and green, thus eliminating its association
with just one name,

In closing our discussion of direct effects we would like to
make what we think is an overlooked point. Kay and Kempton
{1984} illustrated a langnage oftect on color perception by dem-
onstrating variations in categorial perception across languages.
Categorial perception had not been discovered in Whorf 's day.
Categoriat perception is, however, 8 siriking example of how
tanpuage can control perception, albeit at the phonetic rather
than the lexical level, English speakers show categorial percep-
tion for sounds varying continuously from a pure A/ toa pure /i
Japanese speakers, whose language does not make the // versus
/¢ distinction, do not show categorial perception (Miyawaki et
al., 1975), This is 2 confirmation of the strong version of the
Whorfian hypothesis,

Now we move from direct o indirect effects. These are lexi-
cal effects produced by relationships between words, rather
than ¢ffects that are produced by the semantics of an individeal
word, Unintended and uncentrollsd activations of different
meanings may vary systematically across Eanguages. In addi-
fion, languages may varv in the semantic kooks that a word
provides to connect it to other words in an stterance. Here we
want 10 distinguish between semantic meanings that are used
to identify a words fanction in an utterance, which will be
discussed in the section on syntax, and cues that can be used as
heuristics to assist in the determination of the meaning of 2
discourse. To Hlustrate, the syntactic constructions of the sen-
fences (1} “iohn shot the moose™ and (23 “John shot the picture”
are identical, However the semantics of “shot™ prepare us for
sentence {1 much more than (2) even though {2) is probably
statistically more likely. The question is, do different languages
systematically do a betler or & wosse job of such preparation?
And if so, to what extent do these diiferences influence utter-
ance comprehension?

Polysemous words provide a particularly inlerssling example
of indirect effects. Current theoretical and cxperimental stud-
ies of priming have shown that when a polysemous word s
encountered all its meanings ave activated. The correct mean-
ing is then selected by ar analysis of comtext (Rarchff &
McKoon, 1988). Consider two languoages, hoth of which have
the same term for referent 4. Suppose that in the first language
wrm 4 kas a polysemous secondary meaning 8, but in the
second janguage the secondary meaning is €& When the
speakers of these two languages refer 1o .4, will one speaker
activate referent B and the ether referent €7

The most extreme case of such an effect would be when the
first language has two reforonces and the second Janguage has
anly one {ig, when the contrast is between an 4, 2 reference
and an A reference). To ilustrate this we compared English and
Itakian. Thirty English words and 30 Halian words were selected
ai random from £ Nuovo Ragazzind {(Zanichelli, 1984),a2,112-
page Kalian—English dictionary with 120,000 entries. For En-
glish words the mean mumber of meanings was 5.67 and the
standarct error was §.22. For ltalian words the mesn number of
meanings and the standard error were 2.83 and .52, respec-
tively English words were significantly more polysemous,
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#58)= 2.11.) We then repeated the study ssing the Random
House Halian-English Dictionary (with 30,000 entriesy that is
restricted 1o high-frequency words. Sixty English and 60 Halian
words were randomly selected from thig dictionary We then
compared the mean number of meanings as they appeared in
the Auove Rugazzing diclionary, The statistics werg virtually
wlentical to those in the eriginal study

Do diferences ia the polyserny of languages have any cogni-
tive ¢ffects? When a sipht or sound is identified as a lexisal entry
the comprehender still has to deternvine the appropriate se-
mantics, For nonpolysemous words the (wo steps are one. [na
language Hke English (which seems to have carried punning to
an art form of sorts} identifving the lexical eniry is only the
beginning of processing. The sentence (3“1 went out to buy the
pot™ can only be disambiguated ifwe know whether the speaker
spends leisure time in gardening or recreational pharmacology
Perfettl and his colleagues (Perfetti, Beverly, Bell, Rodger, &
Faux, 1987 showed that such seniences require demongsirably
more time 10 process than do unambigyous seniences, even
when the meaning is clear from context.

MNote how this wounld affect the intertranslatability of sen-
tences like (3. For a gardening pot an Italian would say @)
“Licli a comperare il vase? which does not have an alternative
meaning in falian. Presumably, Perfettis effects could be dem-
onstrated with (3} in English but not with (4} in Talian.?

Polysenty exerts an influence by directing aticntion o se-
mantic dimensions that are irrelevant 1o the present discourse,
Eanguages also differ in the extent to which they use words to
direct sttention 1o relevant semantic dimensions. In additionto
the use of different contrast (lasses across language see the
previous discussion of form), languages use differert semantic
distinclions as devices 10 convey syntustical and inirautterance
referential information. This can be illustrated by anaphoric
reference.

An anaphoric reference establishes an identity between the
meaning of a term at the reference’s location and a previously
introduced topic. A language’s anaphoric rules can call atten-
tion to particular aspects of the referent. Tn Eaglish the prone-
raial referents Ae and she call attention to gender assignment,
which depends on semantic knowledge that may or ay not be
equated with woeld knowledge. When referring o animals En-
glish speakers will normally say "it”™ unless there is some reason
for stressing the biological sex of the particular animal, Balian
and Spanish speakers must make a discrimination based on
syntactic gender. To iHustrate, when referring 10 a seal an En-
glish speaker will say “it” uniess the sex of the animat is known,
The Hfalian will say essea she) because o foea @he seal) hag the
syntactic feminine gender, It is an open question whether or not
forced references to gender have an influence o our thinking
about those objects. OFf course, we do not mean to imply that
italians are unaware of the fact that wolves {upn, mascaling
and seals ( foca, feminine) have male and fernale categories. W
do wonder about the extent to which syntactic gender assign«
ments influence mental representations of the relevant object.
Consider the following three thought experiments.

English speakers iocaie animals in a semantic space whose
principie dimensions are size and domesticiry-predacity (Hen-
Yoy, 1969; Rips, Shoben, & Smith, 1973). Do Itatian and Spanish
speakers do the same? I there any correlation between the laca-

tion of animals in the semantic space and 2 language’s assign-
ment of syntactic gender?

In release-from-proactive-inhibition experiments people are
given three or four words to memorize, engaged in a distracting
activity for a few seconds {Peterson & Peterson, {959}, and then
asked fo recall the words. On the first trial of such an experie
ment retention is virtually perfect. On subsequent trials recall
detertorates, providing that the gems 1o be recalled are taken
from the same semantic category on each trial. If semantic
categories are switched {eg, from mens pames lo womens
names in English} retention is again excellent. However, switch-
ing syntactic catepories {e.g., nouns to verbs) does not produce
refease from proactive inhibition for English speakers {Wick-
ans, 1972). Does the Kalian-Spanish gender dimension act like
the English semantic or syntactic distinction? Notice that if
proactive inhibition were shown io be controlled by different
distinctions in different {anguages this would be a pure exam-
ple of the Whorflan hypothesis. A cognitive-function, short-
term memory woukd be shown to be under knguistic control.

Suppose that this experiment had positive results. An anti-
Whorfian might argue that even though the effect had been
shown, it was shoswn only in the context of an artificial iabora-
tory task. Our next thoughl experiment deals with short-term
episodic memory in & more natural Hnguistic situation.

Different languages foroe us fo describe events in different
ways, in the sense thal they foous attentior on different aspects
of the linguistic sitluation. Does the description enforced by the
language alter recall of the event? Suppose 4 tolls B the follow-
ing tale: (5“1 was scared because I saw a bear with her cubs. |
ran before she saw me.” In this Faoglish sentence the sex of the
bear has been stated three separate times, twice through the use
of the pronoun and once by context; only famale bears accom-
pany cubs. These forms are compulsory

s Ealian this tale could be written as follows: (6} “Presi paura
perché vidi um orso con § suoi piceoli, Scappai prima che mi
vedesse” Transiated literally these sentences state “Was scared
because saw a bear {masculing with the belong-to-subject-oft
preposition cubs. Ran before that me saw” Here the sex of the
bear i inferable only from context. Would an English speaker
who has been toid gbout the bear three times have betfer mem-
ory for the animal’s biology??

*This difference can be partly explained by a weli-knows attribute
of English—that many words.can serve as eithera noun or a verb id o7y
g ory). In Italian this form of polysesmry is rare, even though nounsoften
take the same form as verbs in the present form of the indicative mood,
for example, un gride (@ scream) or d yride {§ scream). To assess
whether this accounts for the entire difference in English and Halian
poivsemy, we examined the polyvsemy of only noun interpretations, For
English the sample mcluded 29 nouns with a mesn and standard error
of 3.14 and .7{ meanings, respectively, For {talian, the sample inclnded
23 nouns with 2 mean and standard ereor of 1,91 and 23, respactively
English words were more polysemous, bet the difference was not signifs
fcant, (50) = 1 48.

? hderestingly, though, polysemous words presented in isolation are
identified faster than nonpolysemous words.

3 An ItaHan could make the distinetion. 7§ would be possible to use
oz, 8 low frequency term roaghly equivalent to the English term she-
bear, o to say fei nii vedesse {she saw me), or both. The point is that the
English speaker must transmit the information, bus the Ttalian must
make 3 conscions decision 1o do so.
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As gurexamples indicate we are moving from a discussion of
lexical effects to a discussion of utierance-level effects. The next
section goes into this topic in grealer detail.

Syntactical-Semantic Effects (terance Analysis)

Much of the power of human language Hes in the ahility to
consiruct utierances. An wiferance is a set of lexical items that
conform to certwin rales for well-formed structure. Note that
we sard ref rather than string The change was intended tostress
what we believe is an important point. In English word order is
the major coe 1o syptactical strecture. That is how we distin-
guish between the prosaic (7a) “dog bites man”™ and the news-
worthy (7h “Man bites dog” Classic Latie made the distinction
by morphology instead of word order, In Latin (b) would be
expressed as (8a) “Fir canem morder” Hterally “Man (nomina-
tive) dog (aecusative) bites” or perhaps as (81 “Clumerr vir mor-
det” It vir is substituted by virumt and canent by canis then the
dog bites the man regardiess of word order.

English speakers rely heavily on their memory fororder, The
importance of this ability kas been shown by studies of individ-
ual differences in verbal competence. English-speaking stn-
dents who have better than gverage verbal comprehension also
have beiter than average memorv for order information, al-
though they do not have unysually good memory for item infor-
mation {Hunt, Frost, & Lunneborg, 1973). Fhis finding has
been presented as a fact about “high verbals”” It may be a fact
about “High Enplish.” Would the same correlation betwesn ver-
bal competence and memory for order be found in an inflected
language such as Spanish or ltalian?

Accurate memory for order information seldom extends
bevond seven or eight items, Comprehensible English senlences
may be much langer than this, English speakers cope with the
prablem by developing strategies for attaching kexical items o
their syntactical position as {he lexical #ems occur {Just & Car-
penter, 1987). An examplc of such a strategy is late closure
(Frazier, 1987), a rule that states, "Attach new riemsinto the . . |
phrase ar clause postulated most recenthy”™ Late closure helps to
minimize the number of iters that must be held in memory
until their syntactical location can be determined without
error. The strategy usually works but can creale errors when
people hear “garden path” sentences, such a5 “The horse raced
past the barn fell”

Such sentences force people to reanalyze their recall of the
mitial words in an ufterance. Not surprisingiy, individuals wilh
larger working memories hiave an casier time reeovering the
meaning of a garden path sentence than de individuals with
smaller working memories (Dapeman & Carpenter, 1983),

The late closure sirategy rakes sense for analvzing English
but the argument for late closure is less compeliing in an in-
flected language, where a requirement for order memory is
weaker, There is evidence that the late closurce sirategy is not as
prevalent in Spanish or French as it is in English Caetos &
Mitchell, 1988; Miichell, Custos, & Zagar, 1990} When pre-
sented with the sentence “Andrew had dinner vesterday with
the niece of the teacher who belonged to the Communist party”
“Undrds cend aver con fa sobring del maestro que estd en el par-
tido comunisia®, 58% of English speakers hudged that the
teacher belonged 1o the Communist party (fale closare) bul

only 37% of the Spanish informants did. Similar results were
obtained with French speakers, showing evidence against a pref-
erence for late closure in two inflected lanpuspes (Miichell et
al, 19903,

These results suggest that different languages use differemt
cues for parsing. Fxiensive evidence 1o support this statement
comes from data collected by Bates and MacW hinney and their
colleagues (MacWhinney & Bates, 1989), They conducted ex-
periments on sentence comprehension in different languages.
The standard experimental task was to present native speakers
with a series of simple transitive sentences composed of two
nouns and a transitive verb, as in “Camel pencii lick.” Wative
speakers were asked 10 decide which of the two nouns was the
subject. The Hnguistic cues varied from experiment o experi-
ment; however, they always included a set of the following: dif
ferent levels of word order (noun-verb-noun, noun-noun-verd,
verb-noun-noun), different levels of animacy Gnimate vs. in-
animate nouns), prammatical morphology eg. subject-verh
agresment, agresment between objeet and clitic pronouns),
prosodic contrasts, and, in some cases, different forms of wopis
cakization.

English, italian, and German native speakers showed wile
variations in their use of different cues {Bates, McNew, Mac-
Whinney, Devescovi, & Smith, 1982; MacWhinney, Bates, &
Kiepl, 1984). English adults relied largely on word order. Sub.
Ject-verb agreernend and animacy werealmost completely disre-
garded. In Italian, on the contrary, word order had ligthe effect.
Subject-verb agreement and animacy were the sfrongest cuss 1o
senterice comprehension,

This difference between Italian and English comprehension
strategies Is compatible with the differences in the two lan.
guages. English morphology is impoverished compared (o lal-
iage. There are fewer permissibte word-order vanations in En.
glish than in lalian.

German speakers’ selections of subiects were determingd by
agreement and nour aninacy cues in accordance with the rich
German marphological system, which provides a regudar set of
markings for tense, number agreements, and case, (see also Kil-
bhorn, 198Y). Similar contrasts have been obtained when the
experiments were repeated in other langaages fsee Kal, 1989,
for French and Spanish; K itborn & Ro, 1989, for Japanese: Mac-
Whinney, Pih, & Bates, 1985, and McDonald, 1987a, 1987h,
for Dztch;, Miao, 1981, for Chinesc; PEeh, 1989, for Flungarian;
Sokolov, 1989, for Hebrew).

Additional empirical evidence for the differential strength of
cues in different languages can be found in studies of bilinguals
fested in their first and second languages. Learners transfer
their first-language sentence-processing strategies to sentence
processing in the second language. The influcnce of this
transfor can be detected in weakened form even in fluent bikin
guals who have spoken: the seeond langnage for many years (See
Giass, 1987, for Ttakian-Fnghish and Epnglish-Ttalian: Harring-
ton, 1987, for Japancse-English and English--Japanese;
MeEsonakt, 1987a, 19875, for English-Dutch and Putch-Eng-
lish, Miao, 1981, for Fnglish-Chinese bilinguals; Wulfeck,
Jnarez, Bates, & Kilborn, {986, for Spanish-English).

These exampies justify cur distinction between the structure
of a set of words and the structure of 2 string of words. Most
textbooks on linguistics present syniax as a sef of rules estab-
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fishing the sppropriaie order of lexical terms in a string, But
mosi Enguists are English speakers. The use of word order as a
major cud o syntax, in general, may be a feature of the aberrant
Fnglish language.

These distinctions would be of little interest to a Whorfian if
they had no imphcations for cognition. But we think that such
implications ¢xist. Qur reasoning isstraightforward. To use lan-
guage 4 person has to be able o figure oul what an uticrance
mesns, This can be done entirely within the linguistic system or
it can be done by moving cutside the lingnistic system to deter-
mine what meaning is plausible. Therefore, if languages differ
in ambiguity they force differcnt styles of reasoning on their
speakers,

We mainiain that, in fact, langusges do difler in ambiguiey In
the most obvious case polyseny produces ambiguity, and we
have already provided evidence that languages differ in poly-
SEImY.

Similar ambiguities can ogour in parsing, One of us once
observed a French road sign that said simply “Enfants danger-
enx literally “Children dangerous” Dioes this mean "Watch
out for the children” or “WATCH OUT for the children™

Although this example shows that syntactical ambiguity can
aceur in an inflected language, it seems more lkely fo occur in
a language with restricted inflection. The American newspaper
headline “Police can’t stop drinking™ has at least three mean-
ings in Eaglish. The halian transtations® of the two dominast
angs are “La polizia non pud watenersi dal bere” (“The police
cannot stop themselves from drinking™ or *La polizia ron pud

trattemere i bere” C“Fhe police cannot stop the drinking™, both -

of which are unambiguous. {We leave the detection and transla-
tion of the third meaning as an exercise for the readen)

Aaronson and Ferres (1586} suggested that conjext sensitivity
iseven more important in Chinese than in English, Kamevama
{1987) makes the same case for Japanese. Let &f be the zero
pronominal symbol, The utterance & Mary ga suki desi,” in
isolation, can mean either “(someone) Hkes Mary™ or “Mary
likes (something/someone)” In fact, though, Japanese speakers
would not normally find the sentence ambiguous because their
language contains overt encodings of notions such as topic and
point of view Once these are known thy meaning of the
previous quote i3 clear,

Is it the case that the utterances that are actually spoken tend
(o be more ambiguous in Chinese and Japanese than in English
and in Epglish than in italian? We do ot know, but this is an
empirical guestion that could be answered by appropriate ro-
search. To teturn 1o a poind we inlreduced in the beginning of
this article, it is obvious that no language has ambignities that
render communication impossible. The size of the information
processitg burden in each language is an open question.

{.et us be more specific about the sort of empirical gueestions
ihat could be generated. If two lanpuages are relatively high in
polysemy. the more words that are used in 4 senience the mors
chance there is for ambiguity Because word order is 2 more
restrivted device for binding than inflexion, longer sentences
should be more prone to ambiguity in a word-order language
than in an inflected language. We can 1hen ask two questions.
First, are these statements troe? Sccond, do speakers of the
language adopt their utterance-forming habits to avoid ambigu-

ity? And if thev do, to what extent do these habils infuence
their understanding of utterances?

We are confident that at least two languages differ in witer-
ance ambigiity. As a small experiment, two Itakan and twoe
English speakers, comparable in formal education, read pas-
sages pn the same topic &he 1989 movement of East Germans
to West Germany) published by similar Halian and American
newspapers. The English speakers agreed that 18 of 33 sen-
{ences were potentiafly ambipuous out of context. The Italian
speakers found that only 3 of 64 semences were ambiguous.

‘We believe that this striking difference is due fo the contrast
between English (word order and relatively high polysemy) and
Balian (inflected and relatively low polysemy). As a point for
future research, one could plot the number of interpretations of
asentence as 2 function of senienee length, I we are correct, the
pumber of uiterance interpretations per word {the slope of the
function) shoukl be higher in English than in Hadian, However,
ifspeakers have adapied to the deficiencies of English, the aver-
age English sentence should be shorter than the average Italian
senience,

This appears 1o be the case, Batesand Devescovi (198%) asked
English and Ntalian speakers to describe visual scenes, Raiian
speakers produced mose compiex sentences than English
speakers. Bates and Devescovi suggested that the Ealiang use
of morphological inflections allowed them to produce relative
clauses that would have confused the English speaker.

The previous examples show how Janguages impose different
cogritive burdens on their speakers, We could argue that gven if
this is true it is irrefevant to the Whorlian hypothesis, becmuse
the hypothesis asserts shat languages affect how their speakers
think about the nenlinguistic world, aithough we have shown
that different languages propose different challenges 1o the cog-
nitive gystem,

There age two answers to this argument. One is that linguistic
reasoning often occurs concurrently with nonlinguistic reason-
ing and that the complexity of linguistic analysis will affect
concurrent nonlinguistic thought (Yee, Hunt, & Pellcgrino, in
pressh, The other answer shifis the discussion from language
performance to languiage learning.

Children learn to use whatever linguistic cues their language
provides them. The “standard” hngaistic argument is that the
learning of syntax amounts to setting parameters in a universal
grammar {Pinker, 1990), If this were true, we would expect little
interaction between language learning and the way in which
child structures his or her environment. However there s an
alternative position.

Slobin (1985} proposed 3 set of “operating principles” to de-
scribe first language learning, The gist of his idea is that chil-
drer have an innate capacity both for stracturing linguistic
stimuli and for structuring the extralinguistic world {the seman-
v space, in Slobin's terms). The operating principles are rules
that can be vsed 1o establish correspondences between selected

“The Balian translations here sound freed 1o a native Halian
speaker. A more appropriate translation is to paraphrase, as in La
polizio non pud impedire ehe la gonte beva, Bterally, “The police cannot
step that people drink,” which makes the subordinate clzuse explicit,
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featurss of the semantic and Hnpuistic spaces, Slobin poinled
out that during this process the child will learn those dimen-
sions of the semantic space that are related to linguistic varia-
tion in his or her langunage. In commenting on Siobin's 1dess,
Rowerman {1983 remarked that such learning singles out some
aspects of the nonlinguistic world as being more important
than athers.

Subsequently, Slobin (1989; Slobin & Bocaz, 1988 offered a
specific case of how this might work: The contrast between the
ways in which Spanish- and English-speaking children describe
past events. The English-speaking child emphasizes action, for
exzmple, saving “The bov climbed a tree” The Spanish child
erphasizes the result of the action, “E{ nifie esig sublde arribu
de un drbol?” ierally, “Fhe child is climbed in the tree” (ia, the
boy i 18 a staic of haviag climbed the tree), Although thisexam-
ple is compelhing, as experimental psychologists we would ke
tosee a complementary psychological experiment showing that
in fact English children had paid more attention to the action,
whereas Spanish children paid more atiention to the result,

Slohin's model of tanguage learning is not the only model that
predicts Whorkian effects. Bates and MacWhingey (1987, [989)
presenied a theoretical model of language learning, the compe-
tition model, that also predicts that language learning wili akter
& child’s sensitivity to nonlinguistic features. The competition
maodel s 8 joosely stated connectionist model in which fan-
guage forms are probabilistically related to semantic functions.
Bates and MacWhinney argue thaet a connectionist model of
language learning must inchude *hidden anits™ that intervene
between nonkinguistic input and Bngaistic output. The hidden
unils can be thought of as internal responses to configurations
of primitive semantic cues. That is, they are internally gener-
ated stimuli that are surprisingly like the “response produced
stimuli” that appeared in behaviorist accounts of cognition in
the E95{5 and 1 9605, Once such cues are established they can be
used as building blocks in further learning. Thus, Bowerman's
comment about how language learning sharpens the salience of
particular semantic aspects of the warld, afthough originally
imtended as a comment on Slobins meodel, also applics to Bates
and MacW hinney’s connectionist model

Representational Level Issues; Schemas
and Pragmatic Meaning

The topics we have raised so far revolve arcund Jow-evel
effects of language, One of us (Hunt, 1978) has called such ef-
fects the mechanics of language comprehension, We suspect
that many people {possibly including Whorf and certainly in-
cieding Sapir} would obdect that the Whorfian hypothesis is aot
about mechanics. The more sweeping versions of the Whorfian
hiypothesis assert that language affects our interpretations of the
world around us, not the size of the information-processing
burden we have to overcome to reach those 1nterpretations,

MifHseconds are nol the right metric for measuring Whorf-
an effects on comprehension, It is more appropriate to study
how language influences the schema used o order nonlingnis-
tic experiences. This notion requires somc cxplamation,

A schema is aset of directions that tell an observer where and
when to logk for information, what to expect to find, what to

assumme when 4 specific piece of information is missing (default
values), and how and why to make inferences from the informa-
tien one receives. We find @t useful to distinguish between
highly restrioted schema, which provide detailed expectations
about a small part of the world, and nonrestricted schema,
which provide looser expectations about a wider range of vari-
ables,

Number schema are prototypical examples of restricied
schiema. They provide a way of discussing abstract properties of
sets of ohjects. For instance, the number schema used in the
languages of industrial societies provide & complete mapping
hetween linguistic terms and the cardinality of sets. English
speakers have ro difficulty expressing the idea that, if there are
49 men and 37 pairs of shoes, some men will have to go without
shoes, There are nonliterate societies where this would be a
difficuit situation to describe, because the language may have
number ierms only for “ong-two-many™ {Greenberg, 1978).
This example entails more than just vecabulary MNumber
schema are essential parts of arithmetic, and there are many
acts of nonlinguistic cognition that require arithmetic concepts.

A particularly interesting example is provided by languages
that utilize body analogies to define numbers, Saxe and Posner
{1983, p. 310} provided a striking example of o Whorfian effect
that isdve to such languages. Children who speak QOksapimin, a
New Guinea language, experience difficulties in counting that
are related to symmetries in the body part used 1o represent
nurbers. Languages such as Oksapimin can suppert counting
to a limited degree but cannot support the more complicated
concepts and operations of mathematics, such as division or the
distinction between ratzonal and irrational numbers.

Subsier but reat differences in arithmetic capability are asso-
ciated with linguistic differences in fully literate societies. En-
glish has 4 reasonably regular system for number naming, ex-
cept that the numbers || and 2 are special and 13 to 19 are
irregular compounds. The dervation of decade numbers 15 also
somewhat obscure. Thys an English speaker mus? learn to ma-
nipuiate § 3 primitive terms ((0-12), 7 “teen” terms with & special
systematicity, 9 decade terms {20, 30, . . . 100), and a small
number of special farge-nember ternis, such as thousand, mik
litn, and billion. In contrast, the structure of Chinese terms for
riambers maps exactly onto the structure of numbers expressed
in modulo-len arithmetic. A Chinese chikd only kas to momo-
rize 11 basic terms (for G- 10) and 3 special terms for 104, 1000,
and 10,008, The number {1, in Chinese, is lijerally “1en and
one” whereas an English speaker must use the special torm
“eleven.” Italian is similar to the English system, except that
{here 18 less systematiclty for names of the nambers 11-19
When English-speaking chikdren learn arithmetic they have
dificulty learning how to count in the teen range, but Chinese-
spenking children do not {Miller & Stigler, 1987). Agnoli and
Zhu (1989) found that Falian-speaking children show difficul-
1ies similar o thase seen in English-speaking children,

Spatial schema provide another example of how linguistic
differences in restricted schema may influence thought. Bvery
human being lives in a three-dimensional space that, for vir-
iuafly all everyday purposes, can be described by Buchdean
geonetry and the Cartesian notation. As English-speaking peo-
ple become familiar with a new space their knowledge changes
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from a procedusal represeniation, in which they think about
relalive locations ip terms of the movements required 1o get
from one position to another, 1o a surveyor's representation, in
which locations are thought of as poinis in a two- or three-di-
mensionaf Euclidean space. This progression is not 2 casual
feat, Some individuals never develop 2 surveyor’s representa-
tion of Bamiliar environments { Thorndyke & Stasz, 1980).

Modern European languages support both procedural and
survey representations. We can say right and left and we can
also say riorth, east, south, and west. There are other languages
that do not provide these distinctions, Mixtec {Lakoff, 1987)
and Quechua {Bastien, 1978) are examples.

The Quechua are a particularly interesting case. They live in
ap exceptionally mountainous tersain in the Andes. There isno
word for flat in Quechua, which must make thinking about a
plain difficul, The Quechua give directions in termns of body
images that emphasize verticality. For instance, they will speak
of the head, belly, or foot of a mountain. The system can be
complex, because villages are organized into a system of body-
part relations, so that a given village may he the foot with re-
spect 10 a village above H and the head with respeet o a village
below #. The Quechua language thus has the disadvaniage of
not being suitable for an unfamiliar terrain. Terms fike befy
when used as metaphors for inanimate objects, rely on shared
knowledee about the envirpnment. Speakers of languages that
use the cardinal points for direction can unambigaously desig-
nate the “north side” of a mountain they have never seen, but
the “face™ of 4 mountain is meaningless ualess the communica-
tors share a convention abowt the mounain being discussed.

At present, the evidence for our assertions is largely based on
anthropological feld reports and reasonable inferences. How-
ever, the msue 18 one that can be studied empirically, Do Que-
chua and Mixtee speakers develop survevor represerntations? If
nof, can they be taugh 1o do so without simultaneousty teach-
ing them a new language? Finally, are those information-pro-
cessing characteristics that predict good spatial orieniation in
English speakers, and which imply an ability to manipeiate Fu-
clidear: representaiions, egually predictive of the orientation
ability of Quechua or Mixtee speakers?

Now let us ook at some less restricted schema that deal with
the world as it is believed to be rather than with the description
of physical replity. Can language affect our ability (o dovelop a
representation of something that is not true? Bloom (951
claimsed that i can. He pointed out that the Chinese language
does not have 2 subjunciive form and that Chinese speakers
therefore have 1o tosort to circumlocutions to express what is &
straightforward English utterance. He offered the (apparently
factuad cxampie of a Judge telling a visitor to the LS, I you
weren't leaving ternorrow, you would be deportable” Afier
some difficulty, the sentence was translated as *1 know vou are
leaving tomorrow, but if vou do not leave, you will be deported”
{Bicom, 1881, p. 18}. Tu an English speaker these two sentences
are sot equivalent,

Bloom reported studies that he interpreted as showing that
Chinese speakers do poosly in formal studies of reasoning
based on counterfactual statements. Au (1983} and Lin {1985)
have questioned Bloom's conclusions on the grounds that the
sentences used in Bloom’s research were not well expressed in
Chinese. Both Bloom and his critics speak as if the issue were

whether or not a Chinese speaker can understand & counterfac-
tual argumett. We, here and elsewhere (Hant & Banaji, 1988),
argue that the issue is too shasply stated. The issue is not
whether Chinese can perform counterfaciual reasoning, but
whether the retative cost of such reasoning is greater in Chinese
than in English. We suggest that research that is based on reac-
tion time or secondary task paradigms might shed more light
on the controversy over Blooms contention than can be shed by
siuches of error rates alone.

The use of the sublenctive is rot the only example of a lan-
guage that provides a linguistic schema for distinguishing be-
tween truth and speculation. In Quechua the speaker is ro-
auired to make the distinction by using a different suffix to
tndicate accounts that are based on hearsay or that are directly
acquired knowledge. In fact, there are several different valida-
tional suffixes thal sre intended {0 express how certain the
speaker is about {he communication {Jake & Chuquin, 1979}
What this does is change a major problem-solving aspect of
conversation from a fistener’ task to a speakers task.

Now let us move to the social workd, This is an area where, in
a sense, the most interesting W horfian effects shoald be found,
but i is also the area where precise measurements are hardest to
obtain.

Language provides the coding system for sransmission of an
idea from one person to another. The codes must refer to proto-
types. Spontanecus labeling by language users will influence
their memory for social or ifl-stractured perceptual events, C,
Hoffman, Lan, and Johason (1386) showed deseriptions of indi-
viduals to bilingual English~Chinese speakers. These descrip-
tions were chosen so that the character trails actually presented
were part of stereotypes in either language, but the stereptypes
that one might infer would depend on whether the individual
was labeled with a Chinese or English stereotype, Subsequently
peopie were asked if particular behaviers not i the original
description were likely to be characteristic of the target person.
English speakersextrapolated teails associated with theirstereo-
types. Chinese speakers addressed in Chinese vsed Chinese
stereotypes, but when addressed in English they used English
stereotypes, Whorf anticipated C. Hoffman ot al. {1986) by 30
years when he observed that English speakers will smoke near
gasoline drums labeled “empty” oven though the fumes in
empty drums are highly explosive.

Heffman et al’s {1 986} methods coald be extended to investi-
gate a nimber of other Whorfian effects. The area of social rank
distinction is of particuiar interest, because gmphasis on rank
varies widely across languages. Modern English speakers use
the all-purpose “you” for both lovers and doorto-door sales-
meren, Other languages mainlain a strong distinction between
pronouns for intimate and forma) address. There is of Jeayt
anecdotal evidence that these cues are used for cognitive ap-
praisal of a social situation. Wierzbicka {1985b) reported that
Polish—English bilinguals who have previousty spoken to sach
other only in English fecl embarrassment when they mst ad-
dress cach other in Polish, because they are not sure what form
of address they should use. 11ad they talked only in Polish the
question would have been resolved at the appropriate time.

Linguistic support for social perception is even more devel-
oped in Japanese, which has a complex system of honorifics
{Harada, 1976}, Does the need o choose an honorific alter the
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user’s perception of a social situation in & way not apparent to
an English speaker? Suppose that a person deseribed a group of
people to an Enghish-Japanese bilingual and used Englisk to
describe some peopls and Japanese to describe others. The peo-
ple described would differ both in the honorific used and other
aspects {e.g., age, professional interests, and gender). Only some
of these differences would be associated with the choice of hon-
orific. Next, the bilingaal wonld be asked to group the individ-
uals by perceived similarities. Would multidimensional scaling
reveal changes in the representational structure depending on
the language used in the indtial description? More cruciaily,
could the differences in structure of the menial representation
be related to the differences in the Ianguage’s system of honori-
fics?

Systems of honorifics refiect the presence of schema within a
culture, because the purpose of the honorific is to ideniifyv the
filler for a particular slot within a schema. Pragmatic effects,
which were little discussed in Whorf s time, provide another
way of alerting a listener to the apphcability of a culturally
relevant schema. This is well Hlustrated by the use of indirect
requests, as in “Can vou open the door?” Such statements are
normally requests for action rather than information, Wisrz-
bicks (19852, 1985¢) argued that the form and prevalence of
indirect requests in English are related to the personal auton-
ony schems important in British and American societies. Indi-
fect requests are much less common when persomal autonomy
schema are less relevant. In particular, Wisrebicka claimed that
Slavic societies emphasize solidarity and conformity to group
meres more thar individual autonomy. According to her, a po-
lite Pole would tell a respected dinner guest to “Sit, sit” for
dinner, a form of address that English speakers reserve for dogs
{Wigrzbicka, 19854, pp. 146-147), The same remark could be
made of the Quechuy, who do not value privacy 1o nearly the
gxtent that Amertcans do. {nstead of saving *Can you open the
door?” in a modulaied tone a Quechus would order (€. Green-
way, personal commmunication, F9%9).

We believe that these naturalistic ohservations make a faicky
strong case for the role of pragmatics in shaping thought. They
could be extended by experimental stodies. Svstematic obser-
valions could be made of the frequency of use of indirect forms
in different social situations. For instance, within the English-
speaking community does the frequency of use of direct or
indirect requests vary depending on the relevance of the auton-
omy schems in a particular social siteation? Suppose knowl-
edgeable experts were asked 1o order societies by their emphasis
on personal aulenomy Would this correlate with the use of
imdirect requesis in those societies? We regand this as a parniicy-
larly important study, because the prosent literature indicates
that speech acts imply a value for personal autonormy What we
do net know is whether or not the use of indirect speech acts
acceniuates the salience of personal autonomy,

Conclusion

Arguments in support of the Whorfian hypothesis can de-
generzste into a potpourri of discussions of specific exampies of
linguisiic influences on cognition. Whorf 5 own writings can
he criticized on this ground. We have attempted to sysiematize
1he discussion by considering the Sapir-W horf approach from

the perspective of cognitive psychology We certainly have not
exhausted the topic. For instance, we have not considered
crosscultvral comparisons of language learning or the psycho-
logical consequences of bilingualism. There are substantial it-
erafures on both topics. Delving into them would simply take
us too far afield.

We belicve that every utterance in langnage 4 has 2 transla-
tion in language 8 This docs not make the Sapis=Whorf hy-
pothesis wairue. The issue is one of cost: Are thers statements
that are natural in language 4 that are stateable but ynmanage-
able in language B? The Whorfian hypothesis is properly re-
garded as a psychological hypothesis about language perfor-
mance and not as a linguistic hypothesis about fanguage cons-
petence. Our review has convinced us that different languages
pose different challenges for cognition and provide differential
sapport o cogrition.

We are aware that we have provided selected examples rather
thae the resuits of ar extensive program of research, We have
tried to be systematic in our selection, progressing from lexical
effects through syntax and semantics to representabonal and
pragmatic effects. The next step will be to develop empirical
research in an even more sysiematic and extensive manner.
Fhat research will certainly have 1o include both controlfed
experimental siudies and naturalistic observations of language
nse fie., & combination of experimental psychology, compara-
tive linguistics, and anthropologyl. Language is too human 1o
be confined o 2 single discipline.
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