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Over a threc-year pericd, researcaers at darvard

Project Zero investigated metaphoric abilities in chilaren,
documenting the development of their metaphoric productioa,
comprehension, and preference, as well as the interrelationships

among these skills.

Two other areas of literary skiils that were

investigated were the child's understanding of nonliteral “trones,"
such as ironv and understatemewut, and the child's uncerstanding ot
*he role of fantasy and imagination in the comstruction ot a
fictional world. This report discusses the researchers' priacipal
findings, placed in *he context of previous work concducted in these
areas of study. The first section of the report expiores the
developmont of metaphoric production including first petaphors, tne
decline of metaphor production in the elementary school years, and
the production of analogies during the elementary school years. Tae

cecond section discusses the development of metasphoric coaprehension,
with emphasis given to the wvays children interpret metaphors and the
misunderstanding of the metaphor as a probiem of competence or
performance. The three remaining sections explore the development Ot
metaphoric pr- ferences, understanding cther kinds oz figurative
language, and understanding the role of imagination in constructing a
story. Attached is a tvo-page reference list, along with exaampies ot
student responses to such metaphors as magical, metonyaic, primative,
genuine, inapprogriate, and incomplete. (HOD)
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Over the past three vears, rescarchers at Harvard Project Zero have
continued to pursue a prouram of research on metaphoric abilities in
children. The wevelopmeut of metaphoric production, comprehension, and
preference, as well as the interrelationships among these skills, has
been documented. Two other areas of literary skill were also investigated:
the child's understanding of non-literal "tropes' such as ireny and under-
statement; and the child's under<tanding of the role of fantasy and -1
imagination in the constraccion ot a fictional world. What follows is 2
report of our principal finlin:s, 1laced in the context of previous worx
that has been conducted in these areas of study.
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1. The Development of Mvtuphoric Production

A. First Metaphors

An eighteen month old child that we observed noticed that his big toe
was sticking out of & hole in his sock. He wiggled his toe, pointed at
it and laughingly anaourced "turtle'. The adults who witnessed this were
delighted. Thev could sve the resemblance between the toe sticking out
of its sock and a turtle's head protruding from its shell. Moreover, no
one had ever pointed out to the child such a resemblance. Thus, this
"renaming' appeared to be a weruinely novel invention.

In the initial stages of language development, children often us»
words in such unconventional ways. For instance, we have observed a two
year oid pick up a red ball. pretend to eat it, and then gleefully announce,
“"appie!" A three vear old pointed to a red and white stop sign and called it
a candy cane. And a four veir old Jooked up in the sky, saw a streak of
skywriting, and said, "Took, the sky has a scar on it!"

Utterances such as rhese have been noted by many observers of child
ianguuge (Bowerman, 1977: Carlson and Anisfeld, 1969; Chukovsky, 1968:
Clark, 1973; Guillaume, 1927; Nelson, 1974). Such word usage has generallv
been interpreted as evidence of underdeveloped lexical knowledge: 1t is
assumed that the child who called ihe ball "apple" has an overly broad
meaning for the word "apple”. That is, he believes that this word applies
to all red spheres (e.g., Clark, 1973: Gombrich, 1961). Thus, calling
the ball "apple" is seen as an instance of 'overextension'.

The assumption that the child who calls the ball an apple 1is speakiny
literally but incorrectls, is piausible, but no more so than a rival
interpretation. Tn appl.ir,. 4 word to a referent to which this word does
not conventionally applv, the ¢hild may be creating a metaphor. The child
who calls the ball "apple’ uay know full well that his ball is not really
an apple; rather, it reminds him cf an zople. Calling the ball "apple"”
may be his only means (given that he has not yet fully mastered language)
of expressing the idea that the ball iocks like an apple.

The contrcversy between those who view early misnomers as metaphors
and those who view them as overextensions is a difficult one to adjudicate.
What counts as a convincing example of metaphor in the eyes of one observer
may be another investigator's overextension. If one considers utterances
such as those reported ahove without taking into account the child's lexical
development, the centext in which the utterance was produced, &nd the
affective components involwed, the conflicting interpretations fit the data
equally well.

What is reeded, they, are not more delightful examples of unconventional
word use, but the constriction of a set of criteria by which early metaphors
can reliably he distinpuished from unintentional overextensions. This we
have attempted to do (Jinner, 1979; Winner, McCarthy, Kleinman, and
Gardner, 1979). Spontaneous speech samples of thtee children (between

RIC y

Aruitoxt provided by Eic:




E

eighteen months and five yoar~) were collected, instances of unconventional 1
word usage were noted, and a set of guidelines constructed to distinguish }
metaphors from mistakes (Winner, 1979; Winner McCarthy, Kleinman, and |
Gardner, 1979; Winner, McCarthy, and Cardner, 1980° For instance, 1if

the child who called the bhall "apple" had previously correctly referred to

it as a "ball", we can in‘cr that he was deliberatley overriding the literal

name in favor of the rove! one. Iwo other pleces of evidence tell us that

this utterance was not a misiake: the child laughed as he renamed the ball:

and he did not actually try tc eat the ball, but only pretended to.

From this investigation, a profile of early lanpuage development has
emerged in which metaphor plave a significant role. Most of the time, of
course, the children whose speech we studied used words according to
convention, However, wher thev did uve words unconventionally, by far the
major portinn of such wirc n ¢ proved genuinely metaphoric (72~917%, across
children).

Our studies allew the following conclusions. Early metaphors grow out
of symbolic play, in which the child pretends, through pesture, that an
object is something else (e.g., pretending to eat the ball, as if it
were an apple). Often, once the child has transformed the cobject through
pretend action, he will rename the object accordinely (e.g., apple). We
have come to call such metaphors enactive. Txamples abound: an eighteen
month uld slithered a tov car up his mother's arm, making it act like a
snake, and said "snake". A two year old rubled his furry teddy bear againct
the arm of a chair and then called the bear "zucchini® and the chair arm
“grater". And a three and a half vear old, holding a vo-yo up to his chin,
called it his "beard".

Another kind of early metaphor emerges independently of syrbolic play.
The eighteen month old who called his toe a “turtle', the three year old
who called a red and white stop sian a "candy cane”, and the four vear ol
who called skywriting a "scar'' offer examples of purely perceptuil metaphers.
Perceptual metaphors stand alene without the support of action.

In the speech samples f the three children studied. a uniform develop-
mental pattern was found: enactive metaphors declined with age, while perceptual
metaphors increased with age. Woth kinds of metaphors were found ir all
three children. But Wirreasone child's first metaphors were entirely
enactive, and gave way slowlv to perceptual renamings, the other two children's
first metaphors included hoth tvpes, and their later metaphors were almost
entirely perceptual. Further evidence for these patterns of individual
differences came from a cress-sectional study in which metaphoric renamings
of objects were experimentally elicited (Winner, McCarthy, and Gardner, 19¢0;
Winner, McCarthy, Kleinman, and Gardner, 1979). Here, some children were
more likely to produce a metaphor when they were allowed to handle the
object to be renamed; others did better when only permitted to look at the
object to be renamed

Of course, first metiphors are very different from those produced by
adults. The preschooler's metaphors consist simpl? in applying new names

RIC £

Aruitoxt provided by Eic:

e e .




ERI!

Aruitoxt provided by Eic:

L~

to physical objects. These new names are based on the physical properties
of objects--most often on v' .~ ran be done with ther and on their shapes--
rather than on affective ispoc s of experience. One does not find psycho-
logical metaphors in eurlv licuare, for instarce (e.g. likening an
unfriendly person tc an ice cubit), And early metaphors are uttered only

in the inuediate, tangible presence of the eliciting object: the topic

of an adult's metaphor, huwvever, needs only to be imagined; the presence

of the eliciting object is not necessary for the production of the metaphor.
While early metaphors are thus more restri-ted in form than those of the
adult, as argued by Gardner and Winner (in press), this early capacitv for
plavfully renaming objects mav bhe a necessary inv stment for later, full-blown
forms of metaphor. Child metaphors are constructed along the same lines ac
are those of the adult's: both are grounded in a resemblance between
disparate elements, and both entail an overriding of the cenventional rule
governing the extensivu of a particular word.

B. The Decline of Metaphrer troduction in the Elementary School Years

While preschoolers delicht in giving new names to familiar objects,
older children shy away from such uncorventional language usage. Ten year
olds are likely to insist on calling things by their richtful names. When they
encounter a metaphor in the sreech of another person, they may well protest.
For instance, in one of our comprehension studies (to be descibed belov’,

a ten ycar old who heard a sentence in which a stubborn person was likened
to a rock insisted that one ought not to use words in this way, since a
person is not a rock! Billow (1981) studied the sportaneous speech of
children between 2% ancd 8 vears. He found that spontaneons metaphors

peaked in frequency during the third vear of life, remained common until
the sixth vear, and declined during the next two years. Snvder (1979) and
Marti (1979) also found that the frequency of spontaneous metaphorical usave
declined ¢ ring the years of mildle childhocd.

The same decline appears to o cur in tasks designed to elicit meta-
phorical language. Pollio and Pickens (1974) found that the frequency of
novel metaphors declined steadily between grades 2 and 11. CGardner
et al. (1975 found that -he production of novel similesg declinad
after the preschcol years to a low level in the elementary school and high
st ool years. For instance, asked to complete this sentence, "The room was
quie® as...," one four year old in Gardner et al.'s study responded "as
quiet as a magic marker,” presurably because of the noiseles- way in which
a marker can glide over paper. Typical ten year old responses, "as quiet
as a mouse," or "as quiet as a whisper", were less striking and more trite.
The production of novel similes roce again anmong college age subjects. Thus,
{n Gardner et al.'s (1975) studv, the two populations that produced the
the highest numher ot "go." «imiles were four vear olds ard adultas.

Thus, it appeais tha. the cowrse of metaphor, from early renaming to its
adult form, is not a dire:tly linear one, b:t follows & U-shaped curve.
The preschooler's frequen* use of metaphor declines in the years of middle
childhood, nct to resurface until adolescence.

LY

If the creation of metaphor is so natural to the preschooler, then why
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does metaphoric activity le.line with age? 1In our view, the years of middle
childhood can be thought ¢ a¢ a period of literalism or conventionalism,

In language, children scem te want to master the conventional uses of words,
just as in drawing thev want to naster the conventional rules of graphic
representation. Increasiny reliance on rules can also be found in the moral
and social domalns (Kohlberw, 1969; Piaget, 1965). Whether this literalism
is due to formal schooling, which teaches tne child to feliow rules and give
correct answers, or whetiior it is a natural developmental process, 1s not
known.

C. The Production of Analogics During the Elementarv School Years

While metaphors are (nfrequently heard in the specch of elementarv
schoel children, the ability to produce metaphors remains intact during
middle childho-d. The pretlir cee s t. bhe one of motivation. When placed
in a situation in which the rules <signal that it is desirable to make
metaphors, literal age (hildren have no difficulty producing novel figures
of speech (Winner, Mc7:1thv and Cardner, 1980; Winner, 1975). Moreover,
while ten vear olds are unlikelv te spentanecusly rename objects as the
four vear co1d does, thev rav well create extended analogies. For instance,
in trvinz to understan’ the concept ¢f side effects caused by medicine,
we observed one ten vear old who asked ther mother whether side effects
were like using scissors to copen a can and beading the scissors in the process.
Such an analogy differs fror preschool metaphors in several respects.

To begin with it is less "ri<kv"”, because the child has not applied a word
in an unconventional wrv, but has oimplv compared twe things. And, while
che four vear cold renarmes phvsical objects, the ten yvear old analogizes
atout abstract concepts sucth as side effects.

Yet there are alsc 1vportant similarities betweenr these two behaviors.
Renamins obijects on the bo-is of phveical similarities mas help the
preschooler to make sense of the world: by noting resemblances among obiects,
his environment becomes less chaotic and more organized. Similarly, the
analogies of the older child 1suallv occur as the child is trying to
understand a new concept. FReolating the new and the abstract to some~-
thing concrete and familiar helps the ten year old, no less than the four
vear old, to make sense of his world.

The use of analewpv ir the yrade school vears was documented in a study
bv Mendelsohn, Cardner, and Vinner, (1981). <Children in 2nd, 4th, 5th, and
6th grades were asked to ewplain three different tvpes of concept- to a
puppet "from Neptune'', wh knew nothing of life on earth. This paradign
wag used in an effort teo -irmlate the kinds of situaticens when children are
likely to spontanccuslv invent analocies: such analogles are most often
heard as children are trvins to make sente of a new concept.

This studv indicated that tne tendency to explain by constructing
analogies increases with ave, as does the amount of originality in the
analosy produced. A decline in the oripinalitv of analogies was found
among 4th graders, most probably due to the onset of the "literal” stage.

@
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I1. The Development of Motophoric Comprehension

Without the ability tc make sense of figurative language, most works of
literature would be partially understood at best. No less than adult
literature, children's literature is {illed with metaphorical language. 1n
fairy tales, kings have wills of iron, stepmothers have hearts of stone,
and princesses have apple cheeks. Other kinds of tropes can also be
found in childaren's literature: hvperbole, understatement, sarcasm, and
even irony.

It is not oaly in lirerature that children encounter figurative
language. Acults often usc such language in their speech to children
[e.g., "Your eyes are gaucers" (metaphor), "You've made a bit of a mess
here" (understatement), '"ou are the cutest little boy in the whole
world" (hyperboleﬁ. And fi-urative languane, especially metaphor.
frequentlv used in grade cchool texts (Arter, 1976).

is

Because of its prevalence, it is tempting to assume that figurative
language is understood by children. However, simply ask a six year old
what it means to say that someone has a "hard heart,” and one is likely
to be told, quite confidently, thatl this person’'s heart was fashioned out
of rock.

Studies of children's understanding of figurative language have
focused on the area of metaphor. The results of these studies prohibit
any simple conclusion about children's ability to understand metaphor.

The answer to the question, "Can children understand metaphor', appears to
be, "It depends." What it depends cn are the measures used to assess
comprehension as well as the kinds of metaphors whose comprehensic 1is in
question.

Research in our laboratory has addressed the following issue: is
misunderstanding metaphor a problem cf competence or performance? To
answer this question we have asked three nuestions:

A. How do children interpret various types of metaphors”

B. Does the use vf a nonlinguistic response mode Teveal comprehension
at an earlier age?

C. Does the surface form of a meta;Lor pose an obstacle toc 1its
comprehension?

A. How doc children i-.terpret metaphors?

1. Paraphrase Tasks

Beginning with a pioneering study by Asch and Nerlove in 1960,
a number of studies of metaphor comprehension were carried out which
yielded a picture of metaphor as a relatively late acquistion. Asch
and Nerlove examined children's understanding of "double-function"

Q
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adjectives such as sweet, hird, cold, or crocked. These adjectives have
a physical and a psvcholovical meaning: a stonc is literally hard; an
unkind person is metaphoricaily hard. Cuildren between the ages of

three and twelve were fe-ted for their understanding of both senses

of these terms, as wel! as for their ability to explain the link between

the two uses.

Children were first ible to understand only the physical meaning of
double-function terms. Seven and eight year olds understood the psych-
ological sense, but thev understood it as entirzly separate from the
physical reaning, insistin: thzt there was no ccnnection between the
two. Only the oldest verc able to pinpoint the links, explaining, for
example, that "hard thing- and hard people are both unmanageable (p. 573).
These findines were later replicated by Lesser and Drouin (1975).

While Asch and Nerlove examined children's understanding of
metaphorical uses of isolated words, & study in our laboratory probed
understanding of metaphorical sentences in which these words were
embedded. Winner, Roscnstiel and Gardner (1976) asked children betwren
6-14 vears to make sense of two kinds of metaphorical statements:
psychological-physical metaphors centaining double-function terms which
could refer to both the puychological and the physical domains (e.g.,
"After many years of work:ng at the jail, the prison guard had become
a hard rock that could not be moved."); and with double-function terms
that referred te two sensory domains {e.g., "The smell of my mother's
perfume was bright sunshine."). Children in one condition were asked
to explain, in their own words, the meaning cof such sentences (the
Explication Condition). In another conditien, children were asked
to select, from a choice of four, their preferred interpretation
(the Multiple-Choice Ccndition). The three erruneous choices were
constructed on the basis of the tvpes of misinterpretations that
children of different ayec were observed to make during pilot
testing.

Table 1 presents the four choices for the prison-guard sentence
cited above. Th. magical interpretation maintains the literal meaning
of the sentence: plausibility is achieved by envoking a magical world in
which the laws of the natural world do not apply. In the metonymic
interpretation the sentence is rephrased so that the two terms of the
metaphor can both be interpreted literally without def{yinpg reality;
plausibility is achieved by rvlating the two terms through contiguity
rather than through identity. In the primitive metaphorical interpretation,
although the statement is interpreted nonliterally, the double-function
term retains its literal meaning. In the genuine metaphoric interpretaticn,
the double-function te: . is interpreted in its metaphorical sense.

These four types of irterpretation were hypothesized to represent
four levels of metaphoric comprehension. This hypothesis was supported
by children's responses to both psychological-physical and cross-sensory
metaphors in b th conditions. &ix, seven, and eight vear olds favored
metonymic and primitive-metaphoric paraphrases. Although no age group
preferred magical interpretations, children between six and eight years had
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significantly more mayical responses than did older children. Although

ten vear olds demonstrated & basic understanding of wetaphor, they were
often unable to explain their interp:etations. And sometimes they

reverted to a priritive-metaphoric or even a metonymic interpretation when
pressed to justify their oripinal genuine-metaphoric interpretation. Thus,
metaphoric understandin: was at flrst established on only a rather

fragile basis.

An interesting finding was that, just as children began tc "outgrow"
primitive-metaphoric responses, they tended to offer "inappropriate-
metaphoric' interpretations. In such responses, children offered a
metaphorical interpretatisn of the double-function adjective, but the
wrong psychological or sensory dimension was  rasped. For example, the
prison-guard st#tement wais sonetimes interpreted to mean that the guard
was fussy. It is noteworthv, however, that while an incorrect psycho-
logical dimension was s etimes stated, the positive or negative polarity
of the double-function term was always respected. Children sensed that
hard applied to a person had a negative connotation; and while they
might conclude that thte pricon cuard was fussy, they never concluded that
he was kind. Thus, a sensitivityto the specific dimension referred to by
a double-function %erm (e.s., degree of kindness) is achieved after
a sense of the more general polarity connoted. [Tho finding, that polarity
is recognized prior teo dimension, was replicated in a study designed .
to test just this hvpothesis (Winner, Wapner, Cicone, and Gardner, 1979; .
This study showed that children are unable to explain psychological- -
physical or cross-sensory metaphors until middle childhood, at least
when these metaphors stand on their own,“outside of a linguistic
or physical context.

2. Understanding the Psycholocy in Psvchological Metaphors

It has been sugge=tel that children's difficulty with psychological
metaphors stems not from an inability to understand metaphor, but
rather from an unfamiliarity with the topics of such metaphors: character
traits and emotional staten (Ortony, Reynolds, and Arter, 1979). If
children do not characterizc people along characterclogical dimensions, such
as flexible, cruel, stern, vielding, etc., of coursc they would not be
able .o understand metaphnric references to such states.

To test this possibility a follow up study was carried out by
Cicone, Gardner, and Winn:r (1981). Six, severn, and nine year olds
heard brief stories describing the behavior of a persen. For instance,
one of the vignettes featared a deseription of a persrn who ordered
everyone around and alway, got his way. After each story children were
given a cheice of three torms with which to describe the person in the
story. Half of the time the cholices yielded metaphorical descriptions
of the character, half of the time they yielded literal descriptions.
For instance, the correct metaphorical characterization of the person who
always got his way was "a bulldozer in a parking lot." The correct
literal description was "bossv,”

LY
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If the difficulty with psvchological-phvsical metaphors found bv
Winner, Rosenstiel and Gardner is due to an inability to talk about
characteroivgical traits, then children should perform equally poorly
when given literal cor metaphorical cheicez. However, in fact, childrer
at all ages performed siynificantly better when given literal trait nanes than
when given metaphorical cucicee., Thus, difficultv posed by psychological-
ph sical metaphers is not due to a lack of knowledge of the psycholocicai
domain.

3. The Role of Semantic Niustance Between Topi- and Vehicle

There are at least twe other possible reasons why psychological-
physical metaphors are di!ficult to cbildren to understand. First, the
semantic distaance between the topric and vehicle is large: a person and
an inanimate phvsical objoot are very different. Second, the link
between topic and vehicle 1s aostract.

To test the role of semantic distance between topic and vehicle in
metaphor corprchension, grade school children were given stories ending
in psychological metaphors which varied in the distance between the two
terms linked (Miller, Gardner, and Winner, in preparation). One
kind of metaphor linked a person to an animal (e.g. Brian (who in the
story was seen as angry) was like a snerling tiger). A second kind
linked a person to a moving object (e.g. Brian was like a thundering cloud).
And a third kind linked a person to a static object (e.g. Brian was like
a ticking bomb).

Comparisons between peopie and animals span the least semantic space
(both are animate, moving cbjects); comparisons between people and static
objects span the greatest di<tance (they share neither animacy nor the
fact of "moving on their own'); comparisons between people and moving
objects open an intermediate distance (tney share the fact of "moving
on their own", but not an:macv). It was hypothesized that difficulty of
comprehension should vary with the degrze of distar-e hetween topic and
vehicle. Results indicited that psvcholovical metaphors linking
people to animals were siunificantly easier to understand than those
linking people to moving chjects. Contrary to predicticn, these linkinz
people to static cbjects vere intermediate in difficulty, and not
significantly different fron cicher of the other two kinds.

The fact that person-anjimal links were easier to understand suggest:s
one reason why psycholegical retaphors pose difficulties for children: thewe
metaphors entail a relctivelv lurge distance between topic and vehilcle. If
this distance is narrowed. conprehensicon 1s facilitated,

4. The Role of The Abstractness of the Topic-Vehicle Link

To test the second possibilitv--that psychological metaphors are
difficult because of the abstractness of the link between topic and
vehicle--children's sersitivity to five types of similarity, varying in
degree of abstractness, was assessed (Mendelsohn, Gardner, and Winper,
1981). The types of similarity were: perceptual, affective, conceptual,
psychological, and cross-sensorv. Fifteeen children in each of grades

& 3, and 5 were given an incomplete sentence (e.g. A yo-yo golng up and

8 1
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down is like...) and were o bFod to select one of three possible endings,
One ot the endin,s create! . poroanriate metaphorical link; one was an
associate of the tupic; .n! one was entively inappropriate. For any

particular ftem the appripriute ending was one of the following kinds:
affective (for the yo-yo iten: a ticket to the circus); cross-sensory

(a2 heart thumpin:); conceptual (weather hat keeps changing from sun te
rain); psycholorical (a rerson who keeps chanping his mind); and perceptu.l

(a rabbit hoppinz throvvl the ;riss),

The ahility to perceive similarities wvas found fo depend on the natur:
of the el. :ents beiny lirked vither than che abstractness cof the link
itself. Thus, regardlese of whether the link was abstract or perceptual,
connections between two ¢ ‘mirete clemen*s were easier to grasp than those
between a concrete and an abetract element, or between elemerts of
different sensorv modalities. Clhildren as young as six were able to
recognize abstract similarities that linked concrete visual elements.
Furthermore, 1t was discovered that perceptual and affective metaphors
were easiest to understand; cross-sensory and psvchological were most
difficult; and conceptual was of intermediate difficulty for the children
tested.

B. Is misunderstandiny metaphor a problem of competence or performarce”

Both Asch and Verlove and Winner et al. concluded that understanding
nonperceptual metaphors is a late developing skill. Underlying this
conclusion is the assu-pticn that misunderstanding metaphors stems
from a cognicive limitation such as the inability to perceive abstract
resemblance. But 1sunderstanding may not arise from limitations of
the cnild'e competence, hut nay be due to more superiicial problems.
There are at least two powsible performance problems that might

iccount for misunderst indin~ metaphor: difficulties caused by a
linguistic response mole: and obstacles posed by the surface forr. of a
metaphor.

1. Does the use of a nonlirvuistic response mode reveal comprehension
at an earlier age”

Both «sch and Nerlove and Winner et al. (1960, 1979) assessed
comprehension through tasks in which children nust p.: their understanding
into words. In other arcas of language, such metalinguistic skills
(i.e., the ability tc u language to talk about language) deveiop later
than the ability to simpiv understand language. For instance, childrer
can tell the difference hetween grammatical and deviaul sentences
long before th-y can expliin whv one is correct an: *‘e other incorrect.
Thus, the studies just discussed may tell us more abcut the abiliry

to explain than to understand metaphoric lan  1ge.

When understanding is assessed nonlinguistically, even preschoo:-" .
shou some understanding of metaphors based en nontangible grounds. In one
such study, Gardner (1974) devised a simple matching task. Subjects from
three and a half to nineteen vears heard pairs of dpposite adjectives
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{e.g., hard/soft; cold/warr) and were asked to align each member of a
pair with a pair of visual stimuli. For instance, hard/soft had to be
aligned with two colors (a brown color suvatch/a blue-gray swatch), two
pictured facial expr. .sions (a frowning face/a smiling face), and two
sounds (the sound of a triarple/the sound of a recorder). A metaphoric
response, according to adults, consists in aligning the word hard with
brown, a frowning face, and the sound the triangle; and the word

soft with the other memnber of each pair.

Preschool children were able to match the adjectives to the varicus |
stimuli in a metapborical manner, although of course, they did not do e |
as consistently as did older children and ad.1ts. That they could aliz.
havd with the frowning tare, and soft with the smiling one indicates that
the abilitv to perceive the ahstract connection between a phvsical and a
psychological property is preseat long before the child can paraphrase
metaphors based on such links. However, since Gardner used a simple
two~choice paradigm, a correct srore could be achieved for the wrong
reason (e.g., alipning hard with the frowning face because the person's
nose looked hard). Because chiliren could not explain their matches,
6f rann-l be certain that the matches were in fact metaphoiical for the

pr “lers.

.ne use of a nonlinguistic response mo<e has not only demonstrated
possible sensitivity to ahstract netaprors in preschoolers: it has also
revealed a form of incipient seasitivity to metaphoric resemblances in
prelinguistic infants. We have demonstrated that infants between 9
and 12 months are able to recognize abstract cornections between certain
visual and auditorv stimuli (Wapner, Winner, Cicchetti, and Gardner, 1981).
These connections ate similar to those that underlie "cross-sensory"
metaphors linking auditorv and visual elements, as in expressions such as
"a loud color," "a low tone."

In this study, infants heard a sound (e.g., a pulsing tone) that
lasted for ten seconds. Three seconds after the onset of the scund,
thev were shown two slides simultaneously (e.y., a plcture of a dotted line
and a continuons line). lLater on, infants saw the same two slides, but
this time they saw them while listening to a continuous tone. On
several of the stimuli sets used, infants were found tu match their lookiing
preferences to the sound to which they were simultaneously listening.
Thus, while listening to the pulsing tone, they preferred to look at the
dotted line; and while li-tening to the continuous tone, thev shifted
their preference to the continuous line. (Similar findings, using a

different method of assessment, were reported by Lewkowitz and
Turkewitz, (1980), who showed that infants could perceive a resewblance

between brightness [:visualJ and loudness [auditory].)

The connections that infants were ahle to perceive between sounds
and patterns 1in our study are no different, in principle, from those
that underlie cross-sensorv metaphors in language. We refer to colors
as "loud" or "quiet" and musical pitches as "high' or "low", presumably

Q
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because we are able to perceive links hetween sounds and sights. The
findi o - ’

ding that even infants can make such connections suggests that many of
our commen metaphors may be determined by nonarbitrary connections that
are “irgr percefved nonlinguicticallv.

2. Does the use of contert aftfect comprehension’

Just as the use of a non-linguistic response mode lowers the age
of comprehension, the pre-cntation of metaphors in a context also lowers
the age at which metaphci -~ are understood. The facilitating effect
of context occurs even whon the response mode used is metalinguistic.
For instance, showt: pictures of an angry and calm person, and asked
to select the one that is "a jarre! piece of glass', children can easily
pick out the angrv face {Vinner, Wapner, Jicone, and Gardner, .979).
Then asked to explain wha: {t mcans to call someone a jagged plece of
glass, children as voung as six are ahle to offer appropriate para-
phrases. Thus, presentatinn of psvchologiecal metaphors within a
pictorial context facilitates c¢omprehension. And, of course, it is often
in such situational conte.ts that metaphors are encountered.

The presentation of metaphors in a story context also facilitates
comprehensfon. But if mciaphors are to be presented in this wav,
one must avoid giving the mcaning of tie metaphor awav by the pricr
context. For instance, g.ven a story about a cruel prison guard
described as a "hard rock." ard asted to explain the metaphor,
children could respond correctlv hyv attending onlv to the storv and
not to the metaphor.

In a study designed to avoid this problem, children heard brief
stories followed by incomplete sentences containing a psychological-
physical metaphor (Winner, Wapner, Cicone, and Gardner, 1979). One
of the stories described o girl getting ready to go to the movies with
a friend. On her way out the door, she sees her little brother
crying. He begs to be taken along. The storv ends with, "Marv was
such a jagged piece of pnlans that she...”" Children were then
asked to complete the sto'v , describing what Mary did. TIf children
completed the story oy saviny that Mary rejected her brother's plea,
they were considered to have understood the metaphor. This requires
a tacit, rather than oxplicit, awareness of what {t means to call a
person jayged. (hildren as young as six (the younyest tested)
succeeded in this task.

It should be noted ttat the stories themselves did not divulge
the meaning of the metaphors. The story about Mary does not tell us
whether Maiy is mean or kind: the story has simply set up the situation
to which Mary will react. It should also be noted that not only were
the metaphors presented ir a lirguistic context, but the response mode
.
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required was nonmetalinuui-tic,  Kather thanparaphrase the metaphors,
children were simply tequire! to deccribe an action that a person
described a= jauged could be expected to carry out.

3. Doe. the surface forr of a metaphor pose an obstacle to corprehensijon”

The studies just revieuved sugeest that the relatively late
emergence of comprehension report.d by Asch and Nerlove and Winner
et al. (1900 ,1979) mav be due in part to the response mode used and t.
the fact that the metaphors were presented cut of context. The late
age at which comprehensicn emerged in these studies mav also be due to
another potential obstacle: children may not know that it is permissible
to use language in a nonliteral way. That is, they mav fail on a metajhor
task because they do not know what it is that they are supposz2d to do

with a metaphor.

Metaphors are an indirect way of pointing out a similarity
between two elements. A metaphor asserts that A is B, but the
reader is supposed to understand this as "A is like B in some
respects.” I one takes a metaphor literally, it will be misunderstood.
No such problems are posed by similes, however. Similes state directly
what metaphors state indirectly. If the indirectness of a metaphor is
an obstacle, then the child who fails to understand a metaphor ought
10 be able to understand n corresponding simile.

A study was designed to examine this possibility (Winner, Engel
and Cardner, 1980). Childken heard five types of statements, each of
which encoded a metaphorical relationship (Winner, Engel, and Gardner,
1980) The same metaphorical relationship can be expressed in a number
of linguistic forms besides metaphor. TFor instance, consider the
resemblanca between a streak of skvwriting and a scar. One could
capture this through a predicative metaphor (a metaphor in the form
of a=B) (The skywritiny was a scar marking the sky). Or one couid
capture th. ground in a gimile (The skywriting was like a scar marking
the sky). The simile form is a direct way of saying what the metaphor
says indirertly. The simile means exactly what it says, but the metaphor
does not. Yet comprehension of both requires that one recognize the
velationship bhetween a strveak of skywriting and a scar.

The same metapheoric preund can also be presented in the form of a
topicless :taphor (A scar marked the sky). Here, the topic must be
inferred. 7Topicless metaphors can be rewritten as fiur-term analogies
in which comprehension entrails generating one of the four terms (A scar
narks the sky and a miarks the skin). In this case, comprehension
raquires gcneratingﬂzﬂg same missing term as does the topicless
metaphor. However the anialogy form renders the task of finding a
missing term explicit. Finally, a topicless metaphor can be transformed
into a ric.te whose solution entails the generation of the same missing
term (What is like a scar but marks the sky?). However, like the simile,
the riddle renders the sinilarity relationship explicit by the term "like".
Moreover, ithe riddle tells the listener exactly what to do: to find the
missing term, answer the question posed. If children's difficulty with
metaphors stems from an inability to discover the link between topic and
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vehicle, then thev should not bhe helped by receiving the metaphorical
link in more direct, explicit fuorm. 1i, on the other hand, difficuley
with metaphors stems at lea.wt in part from the linguistic form in which
they are encoded, then receivine the more direct forms should elevate
performance.

The results clearly showed that altering the linguistic form can
dramatically improve performance. Topicless metaphors proved sipnificant iy
more difficult than both analeogies and riddles. However, contrary to
expectation, the presentation of predicative metaphors in simile form
dii not increase comprehensicn. Thus, the difficulty in understanding
che metaphors used on this task did not stem from the fact that the
metaphors expressed similarity relationships indirectly. Children
appeared to recognize that 1 metaphor in the forr. of A is B really means A is
like B. The difficulty 11v in determining just how B could te like A,
and this was a challenge posed equally by the metibhors and the similes.

It must be stresscd that the metaphors used in rhis studv were all
prreceptual metaphors. Had psvehological-physical metaphors been used,
it is possible that the similes would have been understood before the
corresponding metaphors, since we know that 6 vear olds often do
interpret psychological! metiphors literally.

It is also possible :hit these results may not be generalizable to
"whole-sentence" metaphors for which both a literal and a figurative
interpretation are pernissible. The items used in the Winner et al.
study yielded implausible statements if interpreted literally. Such
implausibility may serve as a cue Lo transform the stated relation of
equivalence to one of similarity. However, such a "within sentence"
cue is not present in all metaphors. 1f one says that "Robert is &
magician", this sentence ~ould be intended literally (Robert does mavic
tricks) or metaphorically (Robert is a surgeon who has just saved
someone's life). Out of context, both interpretations are equally
plausible. Perhaps metaphors for which literal interpretations are
plausitle are not solved as easily as their ccrresponding similes,
precisely because the sentence by itself is perfectly sensible on a

literal interpretation.

A similar study usinsg such whole sentence metaphors confirms this
possibility (Reynolds and Ortony, in press). In this study. children
ranging from second to si<th grade read brief stories and then selected
what they considered to be the most fittiag of four final sentences.

The correct recpcnse was cither a metaphor, a simile, or a literal
statement. Children at all ages chose the correct literal sentences.
Choosing the correct metaphors and similes proved more difficult.

However, similes were choser correctly at a level above chance by the

4th grade, while equivalent per formance on the metaphors was not

achieved until the fifth zrade. Thus, before children could make senge

of the metaphor: the worn out shoe was thrown into the trash (referring
indirectly to the old, unwanted racehorse), they demonstrated the capacitv
to relate the disparate domains, old horses and old shoes, involved in
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the story.

In 2 second experimeni, Reynolds and Ortony compared the relative
difficulty of topicless whule-sentence metaphors, and predicative
metaphors such as thosc vsed in Winnmer et al.. Each of these two types
of metaphor were also presented in simile form. Apain children read stories
and chose from a set of fcur topicless or predicative metaphors the
best final sentence. For instance, one of the stories was about a child
named Johnny who lent .itc baseball glove to a friend. The friend left
it out in the rain and ruined it. Johnny's parents gave him a new
glove but warned him not to let scmeone ruin it. Johnny decided not to let
his friends even see his new glove. The correct topicless metaphor for
this gtory was, 'The dog buried the bone in the back yvard." The correspun-
ding simile was "He was like a dog burying the bone in the back yard."

The correct predicative netaplor was, 'Johnny was a dog burying a bone in
the back vard." And the co-responding simile simply inserted like after the

main verb,

Again, similes proved easier than metaphors. And this was the case
even when the statements were in predicative form ("Johnny was a dog
burying a bone in the back yard.." ve "Johnny was like a dog burying a
bone in the back yard."). These results directly contradict those
cbtained by Winner et al. using predicative metaphors. However, in
our study, a more difficult response mode vas used: children either had
to explain the ground or to select the most appropriate explanatiorn of
the ground. Reynolds and Ortony, however, required children simply to
match a nonliteral staterent to an appropriate context. By uging this non-
metalinpuistic, and thus more sensitive measure, any difference that
does exist between the demands of the similes and metaphors is mcre ldilelv
to be revealed.

As expected, makiny the tepic specific facilitated comprehension.
while second graders (7% years) chose the correct predicative metaphor
437 of the time (when ciance level performance would yield 25%), they
chose the topicless wctarhor at a level close to chance (29%). Not
until fourth grade (9'; years) could childreu choose the correct topicless
metaphor at a level above chance.

The evidence from Winner et al. and from Reynolds and Ortony
suggests that metaphor corprehension may be impeded by the form in which
the metaphor is posed. Children may fail on a metaphor task bhecause
they do not know the rules of the game. That is, they do not know what
it 1s that they are supposed to do with a metaphor when they see one.

Taken together the studies discussed above converge to suggest that
measures of children's atility to understand metaphor may be confounded
with measures of other language variables or with performance factors.
The purest measure of metaphor comprehension ought to allow a nonmeta~
linguistic response mode, present the metaphors in a visual or verbal
context, and encode the metaphoric relation in the form of a simile
with both topic and vehicle stated. However, by radically simplifying
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the tasks in this wav, rescarchers may be measuring a relatively primitive
form of metaphor understanding. Childicn who can explain a metaphor
presented out of context are not just demonstrating better metalinguistic
skills than the four year old who can match but not explain; they are alsc
demonstrating a fuller understanding of metaphor. Thus, while one can

find hints of metaphor comprehension in infants, one should not confuse
these glimmerings with the full grown understanding of the preadolescent.

One final remark about the age at which metaphor comprehension
emerges is warranted. Just as important as distinguishing among response.
modes 18 the need to distinguish among different types of metaphor.
Those that require recognition of abstract, amodal links will be understood
later than those which require recognition of a link within one sensory
modality. No generalization about metaphor understanding should be made
on the basis of studies investigating only one type of metaphor.




17

II1I. The Developmen*t of Mctaphoric Preferences

While metaphor comprehension has been extensively studied, much
less is known about the development of the aesthetic appeal of metaphors.
Do children find a metaphorical description more appealing than a literal
one? And if so, what types of metaphors are preferred at different
ages? These questions were explored in our laboratory by Silberstein,
Gardner, Phelps, 2nd Vinner (1980), using a multiple choice preference
task 3n which children (and adulte) were asked to indicate their
preference for literal ve. metaphorical statements, and for different
types of metaphers. 7This study demonstrated a preference for literal
over metaphorical languaye by children between six and eight; preference
for 1iteral statements then declined steadily with age, with the exception
of an unexpected return to literalism in the eighth and tenth grades.
Unlike the youngest children who preferred literal completions, however,
these eighth and tenth graders demonstrated an explicit awareness of what
they were rejecting, often articulaiing a deilance of the nonliteral.
For instance, one tenth sprader wrote "I like to be more exact about
things end more direct." By twelfth grade and college, preference for
literal statements had given way to preference for metaphorical ones.

When children did demonstrate a preference for metaphorical language,
at all ages, metaphors based on two grounds were preferred to those based
on only ocne link  For instance, they preferred "The popped ted balloon
is an apple peel' (based on color and shape) to "The popped red balloon
1s a limp washcloth" (based on shape alone). With respect to single-~
grounded metaphors, preferences shifted from static perceptual grounds
based on constant fea'ures of objects (shape and color) to dynamic
pecrceptual grounds based on translent properties of objects {movement
and sound) to conceptual grounds based on nonperceptual similarities
between objects.

A comparison of these results with findings from comprehension
studies suggests that children may compreb:nd the basis for a metaphor
quite some time before they like this metaphor. While fifth graders
typically understand abstractly grcunded metaphors, and while they
demonstrated comprehension of those conceptual metaphors that they chose
on this preference task (as assessed by the justifications given for
their choices), it was not until tenth grade that a preference for the
conceptual metaphors appeared. Unlike jokes, which children appreciate
before being able to explain (Zigler, Levine and Gould, 1966, 1967) or
enjoy most at the time that they initially understand them (McGhee, 1973),
these findings suggest that metaphor app-eciation lags behind comprehension.
However, to confirm this preliminary finding, comprehension of all metaphors
on the preference task would have to be agssessed along with preferences
to determine understanding of metaphors not chosen as well as those chosen.

ot




IV. VUnderstanding Other Kinds of Figurative Language

The place of metaphor in relation to other tropes is an area ripe
for study. How do children understand other forms of nonliteral language
frequently encountered in literature, forms such as hyperbole or sarcasm?
Unlike metaphor, understanding these types of tropes requires not only that
they be interpreted nonliterally: the listener must alsc grasp the
speaker's motivation. For instance, suppose that a character in a story
is depicted as very clumsy. After tripplng irn a race and falling flat
on his face, his friend tells hin, "You sure are a great athlete."

To make sense of this statement, the reader must realize that the
speaker's intent was to tease, rather than to compliment the fallen
runner (i:e., to lie to him). Thus, understanding such tropes requlres
some awareness of human psychology.

In a study designed to investigate comprehension of hyperuvole,
understatement, sarcasm. and irony (Demorest, Winner, Silberstein, and
Gardner, 1981), first graders were found to interpret all such statements
literally. Third graders recognized these statements as nonliteral, but
had difficulty grasping the speiker's intent. Typically, the child believed
that the speaker intended to mislead his listener (i.e., to lje through
flattery) and failed to sce that the speaker and listener might have a
shared understanding of the nonliteral truth of the statement. Only
the sixth graders were able to recognize a shared perspective between
speaker and listener in which both participants are aware of the nonliteral
nature of the statement &s well as the speaker's intent to tease or to
convey a statement with rhetorical impact.
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V. Understanding the Role of Imagination in Constructing a Story

Although our reseaich focused on the development of metaphor, cne
study explored children's sensitivity to another important aspect of
literature (Silberstein, Winner, Cadogan, and Gardner, 1980). 1In this
study, we examined three issues: 1) chiidren's awareness that an
imagined event is the product of someone's mind; 2) their awareness
that the imaginer has "control" over what happens in the fantasy;

3) and their understanding of the nature of fictional (imagined)
characters and how these characters differ from "real" characters. An
imaginary event was pre-ented to children (aged 4, 7, and 10) in four
versions: 1) the experimenter relates an imaginary event to the child--
here the imaginary event is the product of the experimenter's 1imagination;
2) the experimenter teads the child a story--here the imaginary event 1s
the product of an author's imagination; 3) the experimenter reads a story
in which one of the story characters is said to imagine something--

here the imaginary eventi is the product ef the character's imagination,
and this is explicitly stated; 4) he experimenter reads a story in

which one of the story characters imagines something, but no explicit

cue is given that the r-lated event is being imagined.

After hearing the fantasy, each child was given an extensive
clinical interview to assess his or her conception of imagination with
respect to the three 1issues stated above. Children were found to pass
through three stages in vnderstanding imagination. 1In the first stage
children do not Teadilv realize that an imaginary event is the product
of someone's mind. Nor do they believe that the imaginer has control
over his imagination. Irdeed, a fantasy 1is not differentiated from a
real event. In the secord phase, children recognize that the imaginary
event is the product of comeone's mind. But they do not yet realize that
the imaginer controls his imagination by thought. Indeed, children
conceive of control in physical terms—-e.g., they state that the
imaginer might have altered the story so that a broken car canwork againby
imagining that it had a mot-~r. Never do they state that the imaginer
could make the broken car wcrk by simply "deciding" that it worked.
The child does not yet recognize the total freedom available to
the imaginer 1In the third stage, the child is aware of the imaginer
as both the source and the control of the fantasy. The child also realizes
that such control is effected mentally and is not subject to real
world constraints--i.e., in a fantasy, anything is permissible.
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Table 1: Responses to S.mple Metaphors ‘

Name

Magical ~

Metonymic

Primitive metaphoric

Genuine metaphoric

Inappropriate metaphoric

Incomplete mataphoric

Q
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Exarple

The king had a magic rock and he turned the
puard into another rock.
Her perfume was made out of rays from the sun.

The guard worked in a priscen that had hard

rock walls.
when she was standing outside in the bright

sun she was wearing perfume.

The guard had hard, tougi: muscles.
Her perfume was a bright yellow cclor like
the color of the sun.

The guard was mean and did not care about the
feelings of the prisoners.
ler perfume had a wonderful smell.

The guard was old.
ter perfume had a funny smell.

Tt was a big rock.
There was some periume.




