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ABSTRACT. Traditional approaches to metaphor—the received view—have viewed
metaphor as largely a property of language behavior. As a result, theories of metaphoric
processes have been overly parochial, evidencing an inability to explain various phe-
nomena that may share similar underlying processes. In the present article, three accounts
of metaphor are reviewed: the language view, the synesthetic view, and the cognitive
(symbol systems) view. Various lines of evidence are offered in support of the cognitive
approach: prelinguistic evidence (including studies of metaphor-in-action), physiognom-
ic perception, and evolutionary considerations; studies of children’s comprehension and
use of spatial, gestural, and pictorial metaphor; studies of adults’ use of gestural repre-
sentation: and evidence from studies of injury to the brain. Various theories of nonverbal
metaphor are reviewed, with special attention given to visual metaphor, including illus-
trations from art theorists and historians and arguments from philosophers. Finally, the
issue of visual metaphor is framed within a more general theory of visual thinking.

—

.. . just because we find a good theory of linguistic metaphor may not mean that we
have a good ‘theory of metaphor. .

—A. C. Danto (1981)

ALTHOUGH THE STUDY OF METAPHOR has encompassed a wide array of
subject matter over the last 20 years or so (e.g., Ortony, 1979), traditional ap-
proaches continue to view metaphor as largely a property of language or lan-
guage behavior (e.g., Ortony, 1987, 1993). According to this view, metaphor is
construed as a similarity between two single-place predicates, a topic and a ve-
hicle. For instance, in the poetic metaphor “Love is a red, red rose,” red rose is
the vehicle, love is the topic, and the ground is the similarity between the two
that the reader infers in some manner (Richards, 1936).

Exactly how the reader goes about inferring the similarity remains something
of a mystery; when pressed for an explanation, the reader invokes the usual circu-
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ior. The received or Aristotelian view states that metaphor is largely a property of
language—in perceiving similarity, language simply indexes itself. One alterna-
tive, the synesthetic view, is that graded perceptual knowledge is correlated
across sensory domains and provides the foundation for metaphoric behavior.
The third or cognitive view explains metaphor as a general property of symbol

systems.

Approaches to Metaphor

The Language View

When put under the researcher’s lens, metaphor has yielded some of its se-
crets. For example, adults use the same comprehension strategies (Glucksberg,
Gildea, & Bookin, 1982) and rely on the same kinds of contextual information
(Gildea & Glucksberg, 1983) whether processing literal or nonliteral language,
and both are just as easy to recall (Harris, 1979). Nonetheless, given the finding
that lexical decision times for associative word pairs are faster than times for ei-
ther metaphor pairs or randomly paired words, it has been argued that metaphors
do not depend on prior associative relations but actually create relations between
concepts (Camac & Glucksberg, 1984).

Nonetheless, it has been claimed that young children under 4 years of age do
not comprehend or produce metaphorical figures of speech (e.g., Marschark &
Nall, 1985; Ortony, 1987; Vosniadou, 1987). The assertion follows naturally
from the language view. Metaphors juxtapose concepts from different conven-
tional linguistic categories to communicate new meanings (Black, 1962). As a
consequence, what constrains the younger child’s ability to process figurative
language is lack of conceptual knowledge and linguistic facility. Those who take

the language view claim that metaphor is always about concepts and specifical-
ly about linguistic concepts.

But the question remains how these concepts evolved in the first place. For
instance, it has been acknowledged that metaphor is important in producing
linguistic change, but such a claim does not address the underlying reasons
why, for example, temperature terms (warm and cold) have come to specifical-
ly describe personality characteristics (Asch, 1958; Martindale & Martindale,

1988). Similarly, assertions that metaphor expresses the inexpressible or high-
lights a similarity between two things do not begin to tell us what the inex-
pressible is or on what kinds of similarity metaphor is based. If metaphoric
similarity is based simply on learned conceptual-linguistic relations, then al-
most anything can be involved to explain just about any metaphor in an infinite
regress (Goodman, 1976). Although it is undoubtedly true that some metaphors
cross-classify linguistically based concepts, this aspect is only part of the pic-

ture (pun intended).
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years of age that children are truly responding metaphorically, according to the
synesthetic view.

The Cognitive (Symbol Systems) View

According to the cognitive view, metaphor involves the transfer of prop-
erties across symbol systems (Goodman, 1976). A symbol refers to one thing
(e.g., a yellow traffic signal) used to represent or denote another (e.g., “cau-
tion”). Symbols, moreover, group into systems. Symbol systems include, but
are not limited to. language, music, film, painting, gestural sign languages,
photography, sculpture, architecture, and dance. Moreover, a symbol system
consists of a symbol scheme having the requirement of correlated reference or
denotation. In the case of metaphor, properties or features of objects and
events are transferred from one symbol scheme to another. For example, pic-
tures can express feelings or sounds, as in Picasso’s “blue period” painting of
a guitar player, and therefore one can speak of “nonverbal” or “pictorial”
metaphor. Nonetheless, the foregoing is not meant to imply that the label blue
has historically been used to talk about melancholy or sadness and now has
simply been projected onto paintings, sounds, or whatever. To be sure, Gom-
brich (1963) ascribed such phenomena to biological fact, so-called natural
metaphors, as in the use of red in a picture to denote something strident or vi-
olent because it literally possesses those qualities.

In this latter regard, Goodman (1976) distinguished between metaphorical
exemplification and metaphorical expression. For instance, a picture may express
sadness, but it may exemplify only various shapes, colors, and lines. To express
a property, a symbol must metaphorically possess it; to exemplify a property, a
symbol must metaphorically refer to it. An example of the latter would be a car
that exemplifies the properties of being a Ferrari (e.g., high price, flashy color)
without literally possessing those properties (namely, superior design, styling,
and performance). The actual process of the metaphorical transfer is based on an-
tecedent practice. In the aforementioned example of Picasso’s painting of a gui-
tar player, the color blue has historically become synonymous with sadness or
melancholy and has been imported from a previous realm, established by some
prior precedent, to a new realm where the property has been projected. Although
Goodman (1976), given his philosophical nominalism, addressed only the pro-
jectibility of predicates or labels, doing so is simply an easier way o refer to cat-
egories, schemata, systems of concepts, realms within a schema, and the like (see
Goodman, 1976, p. 72, passim).

From this perspective, metaphor is, in essence, a calculated category-mis-
take. Not only does it enable the generation of new organizations or sortings of
experience but, as a consequence, lends itself to a sort of cognitive economy that
helps one betier manage the conceptual world. Thus, any symbol system involves

metaphorical transfer.
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(ballerina leaping, top spinning). All research participants viewed motion pic-
tures of both object triads (e.g., short building, tall building, tall girafte) and -
event triads. The participants used a 3-point Likert-type scale to rate the simi-
larity between the scenes and a 6-point scale that captured the extent to which
the participants fused their descriptions of the two objects, ostensibly a measure
of metaphoric pairings. _

The results indicated that metaphoric and literal pairings increased with age,
although the latter increased only for ages 5 to 7. Moreover, event triads elicited
significantly more nonliteral pairings than did object triads at all ages, and the
metaphoric descriptions referred more often to action. Dent (1984) concluded
that the perception of nonliteral similarity in events is easier because it involves
fewer invariants, and thus the ability develops rapidly in early childhood. Indeed,
observation of children early in the 3rd year of life suggests that they use lan-
guage figuratively to label the action components of their environment. For ex-
ample, a child 3 years 3 months old said, as she replaced a cover on a crayon, “1
am putting on your clothes, crayon™ (Winner, McCarthy, & Gardner, 1980).

Physiognomic Perception

Werner (1948) believed that there is a lack of differentiation in early per-
ceptual processes, such that children should display a greater propensity for mak-
ing physiognomic attributions. Physiognomic perception involves the attribution
of affective properties to visually perceived objects (e.g., attributing a smiling
face to an automobile). However, a study by Seitz and Beilin (1987) revealed an
increase with age in children’s attributions of physiognomic properties to inani-
mate objects presented in photographs, although even children less than 3 years
old were capable of making physiognomic attributions. The increase, moreover,
interacted with psychometric intelligence: children with high IQs had higher
rates of physiognomic responding. Thus, the ability to detect physiognomic
properties appears to be present very early in life—before 3 years—and contin-
ues to develop throughout childhood (see also Nathan & Hass, 1970).

In fact, claims that children are using strict analogical reasoning abilities when
they map parts of faces (e.g., eyes, nose, and mouth) onto depictions of mountains
(Gentner, 1977) may be more parsimoniously explained as the attribution of phys-
iognomic qualities to inanimate objects. Indeed, children performed better on this
so-called physiognomic attribution task than on a second task in which they were
required to map body parts onto depictions of trees in different orientations (clear-

ly an example of analogical reasoning abilities; Gentner, 1977). No doubt, children
develop analogical abilities at a very early age. Even adult chimpanzees display
some rudimentary analogical skills in solving simple figural and conceptual analo-
gies (e.g., Gillan, Premack, & Woodruff, 1981).

The ability to impart affective properties to inanimate objects has been
studied for some time (Werner, 1948; Werner & Kaplan, 1963/1984). The ques-
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social roles, group identity, and economic status. This evidence is the first man-
ifestation that early man fashioned material analogues (i.e., physiognomic
metaphors) of animals, fish. and designs found in nature.

Studies of Children

Spatial Metaphor

In Gentner’s (1977) study of spatial metaphor, preschoolers (4410 5.2 years
old), first graders (6.7 to 7.1 years old), and college sophomores mapped body
parts (i.e., head, shoulders, arms, stomach, knees, and feet) onto drawings of
trees in different orientations and face parts onto depicted mountains. The chil-
dren performed significantly better on the latter task, and there were no differ-
ences among the groups on the former task. Gentner concluded that analogical
reasoning skills are well developed in preschoolers and present at least by the
time language emerges in the 2nd year. Nevertheless, the study avoided the use
of the term metaphor ostensibly because it implicitly acknowledges the Aris-
totelian definition that metaphor serves solely artistic or literary purposes, that is,
is merely ornamental (Ortony, 1987). But the findings seem to show a clear in-
stance of the use of spatial metaphor by children.

Gesture

Increasing attention has been paid to the role of gesture in communication
(Klima & Bellugi. 1980; McNeill, 1985; Sacks, 1988) and in creative thought
(Harrington, 198C). Two recent studies have investigated the role of gesture in
communicating nonliteral meaning, in both normal-hearing (McNeill, 1985) and
deaf children (Marschark, Everhart, Martin, & West, 1987). The Marschark et al.
(1987) study used a storytelling task in which deaf and hearing children, 7 to 15
years old, were required to act out narrative descriptions through gesture and
pantomime. The deaf children readily modified extant American Sign Language
(ASL) gestures and combined ASL gestures in new and inventive ways to con-
vey figurative meaning.

Similar parallels were found with hearing children using spoken language.
Both groups used gesture to add visuospatial detail to convey important infor-
mation through ritualized movements (e.g., placing index finger to the lips to
convey “shhh!”). Moreover, the deaf children, like the hearing children, dis-
played a “literal stage” in middle childhood, a finding that suggests that gesture
and speech develop in parallel.

It has been claimed, however, that children do not develop true metaphoric
gestures until 5 to 6 years of age (McNeill, 1985). Iconic gestures emerge first, at
approximately 2'/ years of agé, when either postures Or gestures are enactments of
virtual objects (e.g., hand rises upward to denote an object ascending). Symbolic
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Another study (Newton, 1985) examined school-age children’s ability to
process nonmimetic information, that is, pictorial “runes” (Kennedy, 1982).
These details, added to pictures (e.g., waft lines to connote odor), are readily
found in children’s comic books and cartoons, and though largely learned, are
undoubtedly environmental in origin (Friedman & Stevenson, 1980). In New-
ton’s (1985) study. 9-, 10-, and 12-year-olds matched featureless figures supple-
mented with nonmimetic information (e.g., a vertical curlicue over a figure to de-
note ¢ -nfusion) to words that children had easily matched to real figures previ-
ously. Moreover, children’s comic book preferences were correlated with the ac-
tual occurrence of the pictorial runes in the comics.

Results indicated that there was a significant agreement between the effec-
tiveness of nonmimetic figures and their frequency of occurrence. Although
Newton (1985) suggested that children may process such nonmimetic informa-
tion not as pictorial metaphors but as “glyphs” (word-like pictures), the explana-
tion for this is somewhat obscure. Certainly it cannot be because they share
graphic characteristics with words. A simple graphic representation of the sun
may clearly denote the sun without having any of the properties that constitute a
language (Hockett, 1958). In this regard, there is a particular danger in theoriz-
ing about nondiscursive symbol systems as if they merely piggybacked on lan-
guage—a problem that has plagued research on metaphor.

Studies of pictorial metaphor involving children can be categorized accord-
ing to the types of metaphoric content. Gardner (1974), Kogan and Chadrow
(1986), Kogan et al. (1980), Mendelsohn, Robinson, Gardner, and Winner
(1984), Newton (1985), and Seitz (1997) have included perceptual aspects in
their studies, primarily shape and color. For instance, a cherry lollipop is like a
traffic stop sign because they are both red and similarly shaped. Indeed, children
at the earliest ages are able to sort across conventional categories according to vi-
sual likeness. As Mendelsohn et al. (1984) indicated, “The child who labels the
bat as corn is creating a genuine visual metaphor” (p. 188).

With regard to the enactive components of metaphor, Dent’s (1984) study is
the only one that has investigated it in a filmed (i.e., pictorial) medium. Such re-
search has received support from language studies in which young children’s
ability to produce figurative language benefited from adult modeling of the ac-
tion components of metaphor (Winner et al., 1980) and from studies of gestural
metaphor that develop in pa lel with figurative language (e.g., McNeill, 1985).

Physiognomic aspects of pictorial metaphor, too, have been investigated in a
number of studies of children (Gardner, 1974; Kogan & Chadrow, 1986; Kogan
et al.. 1980; Seitz & Beilin, 1987), as have cross-modal abilities in children 4
years old and older (Seitz, 1997). Pictorial depictions can, of course, convey
more abstract conceptual relationships (Kogan & Chadrow, 1986; Kogan et al.,

1980; Seitz, 1997a).
For instance, a child might compare a musical instrument to a singing canary
or link a physical state with someone’s personality. Children as young as 4 years
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the IPAR creative architect and composite creative personality scales. There was
a moderate positive correlation (average r = .40) between the use-of-hands scale
and the two creative personality indices for those respondents who scored high
on the analogical/metaphorical-thinking scale.

The implication of Harrington’s (1980) study is that gestural movement of
the hands among high analogical-ability individuals (i.e., more creative individ-
uals) is more likely to involve metaphors of space and motion. The biggest diffi-
culty with the study, however, is that the analogical/metaphorical-thinking scale
and use-of-hands scale are limited to two questions per respondent—an overly
modest assessment for making claims about metaphorical abilities. Moreover,
there is no other convergent validational evidence, except anecdotal reports from
respondents, such as architects, who are presumably higher as a group to begin
with on spatial cognition.

In a somewhat different vein, Klima and Bellugi (1980) investigated the non-
literal uses of American Sign Language (ASL) by deaf adults. Klima and Bellu-
gi found that, despite previous claims to the contrary, deaf adults used ASL fre-
quently in metaphorical and ironical ways. According to Klima and Bellugi, ASL
can express nonliteral meaning through three mechanisms: (a) the overlapping of
signs by compressing the message into a single unit, (b) the blending of signs to- -
gether, and (c) the substitution of one sign for another. Similar mechanisms are
also found in spoken and written language (Hockett, 1958). On the other hand,
there exists sign poetry (“Art Sign™) and deaf theater, which have no correlates
in spoken and written language. For instance, there are formal aspects of Art Sign
in which the user creates designs in space superimposed on the signing process
as part of the aesthetic appeal of the message.

Nonetheless, as in language proper. there is both choice of signs (para-
digmatic substitution) and continuity from one sign to another (syntagmatic
relationships) in the creation of coherent messages. In fact, Sacks (1988) in-
sisted that ASL satisfies every criterion of a genuine language. As a result of
constant exposure to a visual language from birth, people who are congenital-
ly deaf reallocate auditory areas to the function of visual analysis. Conse-
quently, deaf persons are more predisposed to visual (logical-spatial) forms of
cognition. The role of the brain, then, bears an important relation to metaphor-
ic understanding.

The Role of the Brain

Winner and Gardner’s (1977) study of metaphor comprehension by adults
with brain damage is informative regarding the role of nonverbal metaphor in
cognition. Hospitalized patients with damage to cither the left or right hemi-
sphere were given 18 metaphoric sentences. The metaphoric sentences high-
lighted either psychological-physical relations (e.g., “A heavy heart can really

make a difference”) or cross-modal relations (e.g., “It was such colorful music”).
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Theoretical Issues

Pictorial Tropes

Kennedy (1982? claimed that not only can pictures be metaphoric, but man
also correspo_nd to literary tropes. For example, pictures can be alle (;rical' th g
can treat §ubject matter in a frivolous manner (as in persiflage), or gan f ’ t"ey
metonymlcally_ by using a part of something to represent the whé)le (e : ‘[‘; lo’n
cane rep.resenthg the man). Some pictorial devices, however, have n.og'r’eco i
able equivalent in language (pictorial runes). In any case, a {ctorial met hg ,is
defined as one that violates the standard canons of depiC’[iOIPI) e

There are prottlel.ns with this approach, however. One preéumes that by “stan
dard canons of depiction” (p. 590) Kennedy (1982) has in mind “rez;listic" gra;vin :
and pgmtn’lg.. Furthermore, although it may be somewhat easier to specify what stan%
dard ‘lmgmsuc canon§ are, the notion appears somewhat fuzzier in the realm c;f the
plastic arts. What evidence Kennedy does marshal for his position is the classic
study by Hoghberg and Brooks (1962) in which a 2-year-old who had never béen
exposed to pictures was able to instantly recognize common objects in two-dimen
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sional depictions. But the researchers assumed that objects in pictures and pho-
tographs reproduce, for all practical purposes, their three-dimensional equivalents.

According to an alternative account, the act of viewing a painting, a draw-
ing, or even a photograph relies on learning and the acquisition of visual literacy
(e.g.. Dondis, 1973). Moreover, many of the stimuli used in the experiment were
drawn from cartoons and popular media and did not address the scientific and
artistic uses of visual metaphor (Markoff, 1988; see the next section). Nonethe-
less, Kennedy's (1982) study provides a helpful taxonomy of pictorial equiva-
lents of common linguistic tropes.

Metaphors in Science

In Dreistadt’s (1968) terms, a scientific metaphor is a verbal analogy based
on sensory imagery, which may or may not include internal proprioceptive feed-
back. Nonetheless. what Dreistadt referred to as a “personal analogy” (an analo-
gy that includes proprioceptive feedback) is, in essence, a nonverbal visual—-
kinesthetic metaphor. Moreover, his insistence that metaphor is linguistic is even
more puzzling because he cites the claim that Einstein’s creative thought derived
f-om visual and kinesthetic experience in which spoken or written language
played no substantive role. In fact, many visual analogies in science may be
called to witness: the snake image that gave Kekule the idea for the structure of
benzene; Darwin’s “living tree metaphor” for the evolutionary process (Gruber,
1978); and the structure of DNA, which was likened to a spiral staircase. Dreis-
tadt (1968) misses the point, because the analogy between visual patterns is the
metaphor. Although we may use language to denote the relationship, the naming
does not constitute the metaphoric act itself.

Homospatial Thinking

Rothenberg (1980) addressed the cognitive mechanisms underlying nonver-
bal metaphor in a process he called “homospatial thinking.” This form of think-
ing consists of mentally representing, in the same space or spatial relationship,
two or more distinct entities, although the thinking can derive from any of the
five sensory modalities. Indeed, the approach is a direct descendant of Richards’s
(1936) and Black’s (1962, 1977) views that metaphor involves an interaction or
fusion between the tenor and the vehicle, as in the metaphor “The road was a
rocket of sunlight.” In the case of visual metaphor, there is an integration of vi-

~ sual elements (e.g., shape, form, content, and color) into a whole or unity within

the plane of the picture.

Fusion, however, is not limited to the visual modality. One can, according to
Rothenberg (1980), experience kinesthetic sensations of moving both vertically
and horizontally in the same space, as a gymnast may, or simultaneous tactile
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sensations of smoothness and granulari i i
. ity, as 1n running one’s hand th -
mixed fresh paint. ¢ rough un

Filmic Metaphor

A similar account has been invoked to explain filmic metaphor (Harrington
41 973). Accprd}ng to this view, a cinematic metaphor is an analogy linking wgholé
images or individual features of images. For example, in a detective movie. a
scene of an English sleuth closing in on a case is abruptly followed by the ne.tx‘t
day’s e.vent. in which foxes are being hunted in the countryside Metaphor can
also arise .not oply from an analogy between visual images—viu'xal scene juxta-
posed against visual scene—but from a montage of sound plus ;/icuz;] and Jsound
plus sou1.1d< The juxtaposition of images in this way functions to en\gage thelview-
ers emotionally and intellectually by enabling them to relate resemblances or
membrances from their own experiences to the events in the film o

Metaphor in Dance

Similarly, in choreography, metaphor involves the Jjuxtaposition of unex-
pected movements, creating a new kinesthetic and visual-spatial }orm This new
form may evolve through (a) the use of one movement as an equivalém f(;r an
other or (b). random variation. For example, in Merce Cunningham’s choreo ra:
phy, a relationship among young lovers is conveyed through the jux;apo%itioﬁ of
forrpal choric elements (e.g., an abstract movement pattern communicz;tin re-
jection). Insecurity is communicated through a spatial analogy to modern phssics

in which the space of the stage appears to the view i
: s ertol -
erence (Kisselgoff, 1987). ' rto fack fixed points of ref

Models and Analogues

-Another consideration is Black’s (1962, 1977) use of the term model, which
l!e likened to metaphor. The term is used to specify a set of cognitive ané affec
tive relatipns between two conceptual domains. In Black’s view, a model 0;
metaphor is a distinct form of cognition that is not reducible to coml;arison across
conceptual domains and that results in an emergent meaning. In particular, Blaél;
coqsidered theoretical and analogue models as primarily visual insofar as (;ne do-
main reproduces the same iconic pattern of relationships in a second domain

An example of research in this area is Gentner and Grudin’s ( 1985) histori-
cal stu'dy of 265 mental metaphors used in psychology. They categorized the; uses
to which metaphors were put, defined in terms of structural or relational a;la“
logues. Categories included animate-being, neural, spatial, and system
metaphors, the latter including mathematical models. To be sure, ,neural, s;};alia]
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and system metaphors all share a heavy emphasis on iconic (spatial) relations,
presumably because neural and system metaphors evolved from theories in
physics and electrical engineering, including computer design.

Theories of Visual Metaphor

Philosophers, art historians, and other commentators have theorized about
the basis of visual metaphor. Henle (1958) and Ricoeur (1978) claimed that there
is an iconic element in metaphor; not all metaphors possess this quality, but vi-
sual metaphors possess it by definition. There are two categories of visual
metaphor: Some visual metaphors have a direct qualitative similarity (e.g.,
shades of blue on a map indicate bodies of water), whereas others have a similar
structure (e.g., the map denotes a set of spatial relationships in the real world;
Henle, 1958). Indeed, Ricoeur (1978) proposed that in the imaginative process of
understanding any metaphor, there is (a) a productive mode in which there is an
initial synthesis of the two source domains; followed by (b) a pictorial mode in
which the metaphor provides mental images (not necessarily visual) that enlarge
the sense of the metaphor; and (c) a third stage, marked by suspension of refer-
ence, in which a new creative referent emerges.

Similarly, Richards (1936) defined visual metaphor as a process “in which
we perceive, think or feel about one thing in terms of another” (p. 116). For ex-
ample, we may see a building as having a facial expression. Moreover, there is a
continuum of visual metaphors, from those that elicit inborn responses (e.g., the
color green to denote disease) to those that are learned and based on convention
(e.g., height standing for nobility; Gombrich, 1963, 1982). Indeed, research has
shown that classes of abstract visual figures convey specific emotional reactions
that are universally understood by viewers (Kohler, 1947; Werner, 1948; Werner
& Kaplan, 1963/1984).

Other theorists concerned with the role of metaphor in the arts have claimed
that visual metaphor juxtaposes two disparate realms as it simultaneously highlights
an essential or nontrivial similarity between the two (Heffernan, 1985). For exam-
ple, a graphic hybrid of Winston Churchill with his head attached to the body of a
bulldog makes a metaphorical statement about Churchill’s character. Similarly, Al-
fred Stieglitz’s series of cloud photographs suggests a metaphorical resemblance
between seemingly nebulous shapes and feelings of alienation (Sekula, 1981).

Philosophical Bases

The previously mentioned illustrations suggest a more general property of
visual prehension, a quality referred to in analytical philosophy as “seeing-as” or
“metaphorical seeing” (Aldrich, 1968; Wittgenstein, 1958). Aldrich maintained
that in seeing one thing, the material (M), as another, the subject matter (A), there
exists the expressive sum of M and A, which is “bodied forth” or “expressively
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portrayed” in the content (B). For example, Pablo Picasso used a wicker basket

Zzers;;reseq:) the ril() Ac)age in his painting “The Goat.” The wicker basket (M) is
S S a rib cage —not as any ordinary ri obiec
sumably re.presenting the interdep};ndency )(;f :affrgt:e:’i:(lll tcﬁ?tir?l:}[::t ?:’J:l[' o
tent (B). Picasso stated, “I move from the basket back to the rfb ca e‘ff ) COI?-
metaphor back to reality. I make you see reality because [ used the n%eia rl?m o
My sct{]ptures are plastic metaphors. It's the same principle as in aintinp“ (()rt d
in Aldrich, 1968, p. 75). The same could be said of Picasso’s l‘JQC (?f a va%i t o
tray a woman’s hip. In both cases, according t¢ Aldrich, (B) exi s 25 1 vioual

symbol that expressively portrays the meta
(A).

. sts as a visual
phorical relationship between (M) and

. lnvthe hlstgry of ideas, Nietzsche (1873/1974) maintained that metaph as
pnmarlly nonlinguistic: “He therefore forgets that the original metaj hof‘ O; .
ception are metaphors, and takes them for the things themselves™ ( ’ 1835)0HPCF'
Zert, W:]Zre]g'l: Niletzs'cgle saw metaphorical meaning as ubiquit(;us pbanto .(19(;:;/;

ntrasted literal with metaphorical meani istinguishi b ictori
cliché and tme visual metaphor. Pictorial cl?:ll:egs ?;itél;ilrﬁ;f;;"ﬁaggt;‘;ze; PIC‘({”al
a metafphor.lcal meaning, but have lost their metaphorical im;;ort through (?3;3:26

.P]CtOI‘Ia] metaphor, however, involves semantic deviance. For insgtan S .
d.epl.cted‘ over a man’s head are a visual metaphor for a sustz;ined bllow SFeh 5‘;“
piction is deviant because it is not literally true that stars exist over th . -
head; rather, they metaphorically represent mental confusion. A thzorrnan :
metaphor, acc'ordmg to Danto (1981), must apply, at least l(; thé main s i, .
O,f rep_resentatlon, language and pictures, inasmuch as therc,: are qemamtic‘a)l/]S eclim
viant instances of each. Moreover, part of the uniqueness of m;ata hor i y] et
the features of the representational system that embody it. Where eqlijiva]::l\:; zis

iS[S lt IICS in ct that eaCh Of the rhet l.(ﬁ tr C S -
N ! “le Ia h Ort al 0}) S h' i i i
( o vi L)‘ as its plCtOrlal counter

The Semiotic Perspective
Finally, the semiotic viewpoint offers a perspective on nonverbal metaph

(Worth, 1974). According to this view, metaphor is the juxtaposition of vdp .
e!ements of a symbolic code: visual, verbal, musical, or mathematical. and ffjltnous
v¥des a structure by which elements of a code may be related. In the,can‘ l fprlcl)-
pictorial realm, metaphor is best thought of as a “caricature™ t.hat commse reaten
a set of s_ymbolic relationships within a pictorial context For instance : "fC?teS
ture .of Richard Nixon highlights certain facial qualities thle retainin’ Cdnca;
Fhe literal perceptual features that distinguish Nixon from others Whatisome N

in a caricature of Nixon is a similarity between certain visual q\.Jalitieﬁ (Ze "
agge.rated upturned nose and excessive jowls) and his media ersoﬁali;g.’zx_
cordx.ng to the semiotic view, metaphor captures the similarity bypprovidiny.a SZ_
mantic structure appropriate to the intended characterization. ¢ )
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The Role of Visual Thinking

An ongoing series of empirical studies (Kosslyn, 1980; Shepard, 1978) has
marshaled strong support for the view that internal mental representations are
imaginal in quality as opposed to claims that they are solely symbolic or lin-
guistic (e.g., Fodor, 1975). Representational objects (e.g., charts, maps, dia-
grams, paintings, and models) have been conceptualized as the externalization of
mental images (Beilin & Futterweit, 1988). Scientific visualization through the
use of supercomputer technology has permitted researchers to examine data and
detect patterns not previously discernible through analysis of numerical relation-
ships, suggesting that the human brain’s capacity to recognize visual patterns is
central to scientific reasoning (Markoff, 1988).

Arnheim (1969) argued that thinking may be largely imaginal and that visu-
al, not verbal, thinking is perhaps the most important and central mode of
thought. A central tenet of Arnheim’s approach is that concepts describing ab-
stract relations have a perceptual origin. For example, the concept of mental
depth is derived from physical depth, that is, the perception of depth in the real
world. In fact, Silberer (1951) first described spontaneous visual images in hyp-
nagogic states that seem to parallel, in subject matter, thinking with verbal con-
cepts. That is, just upon falling asleep, a fleeting thought is replaced by a visual
image that substitutes for the thought in certain respects.

Visual metaphor, according to Arnheim, consists of the pairing of two visu-
al images, resulting in the foregrounding of a quality common to both. For in-
stance, the line “The sea is turning its dark pages” consists of the pairing of two
images (the sea and dark pages) and the common quality of waves and pages
turning (Levertow, cited in Arnheim, 1969). Similarly, Gruber (1978), in de-
scribing Darwin's depiction of evolution as a branching tree, claimed that Dar-
win used extensive visual imagery in the development of his theory of evolution,
ultimately settling on the imagery of a triple-branching structure. Nevertheless,
although images may be of a more personal nature (e.g., Freud’s graphic repre-
sentation of the psyche as a tripartite structure), they may eventually come to be
shared collectively by the scientific community. Gruber suggested that such “im-
ages of wide scope” indicate significant connections between visual imagery,
artistic form, and scientific thinking.

Indeed, it has been argued that people who are congenitally deaf use pre-
dominantly visual modes in thinking and memory (Sacks, 1988), and it has been
suggested that the evolution of visual and spatial imagination stimulated techno-
logical progress in the development of weapons and tools (White, 1989). Visual
imagery makes possible the reduction in scale essential to creating a three-di-
mensional model or analogue—such as a tool for extracting objects from narrow
spaces—and it serves an important aesthetic function. Even if language did exist
before the development of visual imagery, imagery may have fulfilled the im-
portant role of communicating shared images. It thus allowed the cultural transi-
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tion to image-based conventions: the beginnings of representational art and the
tcchnol(?gy of tool use. Furthermore, imagery, particularly visual images, ma

play an 1mportant role in insight learning. According to Dreistadt (l968)glf;<’t S y—
ChOIOgIC'al mechanism of insight serves to “transfer” a visual patter;l fro?ﬁyﬁ
known situation to a new problem context. The parallelism of gesture and s CCC;]
s'uggesls that two kinds of thinking may be occurring simultaneously: an iﬁ?’]«ﬁ@

tic type of thought and a syntactic one. Therefore, it has been cl;;imyé:d lhat( c
t‘ures gnd speech share a computational stage in which the “sense” of a w )il \
?‘ll]ed in t.hrough imagistic (visual) thought (McNeill, 1985 1989). To be(:urls
imagery is not solely visual. Piaget observed his l6-month’-old so.n N ucic;nnz,
appear to invent a solution to a problem of attaining a chain fr(;m a ;atchb0)£
with the almgst simultaneous opening and shutting of his mouth (Piaget, 1962)

Moreover, this acccunt receives support from developmental studies that i’ndicaté

th_at infant.s possess the capacity to represent information kinesthetically and that
this capacity develops rapidly with age (e.g., Seitz, 1992).

Conclusions

. The(zirles of metaphor have been derived from studies of metaphor in lan-
;g fgeew and, as ahconsequence, have been limited in their generality. Until recent-
Y, researchers have addressed the underlying cognitive mechanisms, and

when they have, models have been predicated on linguistic processes. As a result,

th o . .
e models have shown an inability to explain various nonlinguistic phenomena

that may s'hare similar underlying processes. The thrust of the present review has

been that if metaphor is conceptualized simply as largely a property of langua

then progress will be limited in understanding human cognition ’ s
Metaphor is a much more expansive co .

: gnitive mechanism. -
pears to consist of several “ oo

' natural kinds™ that cross-categorize experie

a coptmuum from the more sensory—perceptual (enactivge. percepﬂnal n;ﬁyili(:)ng-
nomic, and cr0§s-m0dal) to the more conceptual (psychological—phys’ical iaxi—
nomic, pntologxcal, and spatial). These processes are “captured,” SCC(;nda;'il i
linguistic, graphic, and gestural symbol systems. ’ o

Evidence was marshaled to illustrate that metaphor is a mode of cognition

that operates in vanous. ponlinguistic media. Metaphor may therefore consist of
a correlated set of cognitive mechanisms that are brou

bol systems, ght to bear on diverse sym-

It may be that all metaphor involves recognizing similarities within
and between sensory domains (enactive, perceptual, and cross-modal), but some
.metaphor.s add a substantial affective component (physiognomic and ,s ch;)lo -
?Cal—phySICal) or invoke higher order analogical capacities (psychologpic};l— h %—
ical and .taxonomic). In the latter case, there is a re-representation of sensor Pi }e,:r-
ceptual information at higher levels of cortical organization (Hughlings-J aZkls)on
1884/1932), enabling metaphor to partake of more central cognitive mechanisms:
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involved in human reasoning (Fodor, 1983). To this end, research investigating
the content and domains of metaphoric abilities appears to be a promising means
of understanding human cognitive capacities.
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