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IMAGERY

tion-ar re-creation of people, objects; and ‘events that -
are not actually- present. By closing ohe’s eves and g Lcn! .

Imagery tefers to the mental depic-

crating-the appropriate image, for ('umph' one can

imagine the facerand veice of ‘a best friend, ‘how ap-‘ )

pliances: are arranucd in a kitchen,“or the manner in
which.an okph.mt runs: The: e*cporwnm' ‘of nmagmmg

something is-similar:in‘many respects’ to that” of ac-’“'{
tually perceiving . somicething, ‘anid,’ in some: cases, thc

image can be: e\upnonall\. clear and vivid.

Imagery: can also be-used to envision thlmj that are

merely. hvpothetical. For example, a person’ can i g-
in¢ a creature consisting of the head of a chicken and
the body of a dion; and cven explore how that creature

mlght lx-ha\(h-ahhmu\h notl'nng of thc sort auuall\ v

exists. Imagery can thus be used not only to retrieve

- past c\]wncmm. as ‘when rocallmu how one's room
daoked whien-one wis a dnld but alm to c\plorc new

p(mxbahtlcs{

 There ar¢ many” prattluﬂ sesof i mmﬂcr\ in c\cr\-

day life. One can imagine the ¢ st route for gottmg to

wark or school, niovel w: avs of usi ia tools. or creative

things to doon a Vacation. fmagery can c\ cn e hclpiul
in smh common activities as umkmd 2 maal. For ex-

_ample; one mu'ht imagine the: thl\ testire, taste, and

()l a favorite Lhou)i.m' ‘cake it tlu r(‘upv

appearance;
were maditied to include three additional cgew lut s.

Clearlyy |magcr\ is of considerable’ value in a \arwt\
nt activities. Buthiow, c\actl\ “dovs mmuvr\ ummlmtc
to what we think of-as mt«-lhgcnu-' \\ lm asputs of
intelligence are intluenced by mmuvr\ ? To address
these questions; we consider sonie of “the most xmpnr‘
tant functions of imagery, whic h haw fen c\plnn-tl»

in recent c\pvmm‘n(.ﬂ \tll(ll('\

I"UNCTIO\S OF 1\1 AGER\

“Mental lmage 5¢anmn£’ When one is J\L(“‘(‘l
about thc ph\sual (haractonxtlu of ~0mcthuw such
as lts size or h'aturc\ lt oftcn hclp\ to retrieve an im-
auv and to mmmnv sc}mmnu it. For v\amplv suppose
someone askcd vou \\hvthcr Abraham Lincaln. had.
bushy evebrows. -\lthough lc“ peaple would have ever
Icamcd thl\ .1\ an c\phut fact. about Lincoln, .most
could answer thc _question b\ imagining that thev.
were looking at a plcturc ot Lmu)ln and. inspecting -
his cwhm\\s ~ i

Rctnc\ ing and s(anmng an mmm- lauluatcs what.is
called cn:mlh/cd mmlhqence«—ghc ablht\ to recall useful
mlormatmn \\lu-n needed. How qmd\l\ this can. be-
done dcp(-nds on scwral (ador\ Studies have found - -
that the time it ukcs to imagine scanning from once
feature of an lmagc to another increases in proportion
to the dlstamc scanned, as it one were actually scan-
mng a rcal plcturc or abject ( l\ossl\n Ball, & Reiser;:
1978) Inan image, n,s ina rcal ohlcy;t it takes longer..

to find a small fgaturc than to_find a largc feature,. -

is casicer to. tell-awhat

(Kossl\n. 1975) l-or c*camplc v
an clcphants eves kml\ like 1f vou imagine that the

clcphant is .tamlmg et to vou, as oppuwd to.stand= .o
ingona dxstant hill, These and other studics on mental

lmagc sunnmg are rev w\wd in !\«ml\n 119801,
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Mental Rotation. Imagery can also be used to
mentally rotate objects or patterns. This serves three
functions. First, it can help onc to identify pictures or
objects that appear at unfamiliar orientations, as when
a photograph is turned around. Second, it enables one
to mentally align objects that are at different orienta-
tions, to sce how their shapes or other features might
com‘ﬁpond. Third, it can help one to become properly
oriented within onc'’s environment. For example, if
vou were lost, and remembered looking at a map that
was oriented the wrong way, vou could imagine turn-
ing the map around in order to use it. These imagery
skills bear on what is called fluid intelligence—the ability
to sce relationships and solutions to problems that
were not previously learned. :

In gmcral, mental rotations are performed at a con-
stant rate, with larger angles of rotation requiring
more time to complete (Shepard & Metzler, 1971).
With practice, most people can become proficient at
using mental rotation, irrespective of the complexity
o!: the imagincd pattern or form (Cooper & Podgorny,
1976). In addition to mental rotation, other tvpes of
mental transformations have been explored, including
imagincd changes in the size and shape of objects.
Studics on imagined rotations and transformations are
reviewed in Shepard and Cooper (1982).

Mental Extrapolation.
function of imagery is to anticipate continuations of
motions. For example, if a moving object passes mo-
mentarily out of view, one can imagine where and
when the object will reappear by imagining how its
motion would continue. These mental extrapolations are
especially useful in complex activities, such as driving
a car or performing in an athletic event, where one
nceds to ariticipaté and remember the consequences of

once's actions. Thev bear on an aspect of intelligence

known as motor skills.

Recent studies have explored the mental extrapo-
fation.of movement and its cffect on one’s memory.
When a stimulus display implics a simple rotation of
a pattern, an obscerver’s memory for the orientation of
the pattern is shifted forward, in the direction of the
implied rotation. This phenomenon, called representa-
tional momentum (Frevd & Finke, 1984), occurs with
both auditory and visual stimuli. As with physical mo-
mentum, rcprcscntati(mal momentum is proportional

Another  important

to the implied velocity of the motion. These memory
shifts can also occur with static stimuli, such as pho-
tographs. Frevd (1987) has suggested that the images
we form have an inherent dynamic quality, which we
can use to anticipate future cvents.

Creative Mental Synthesis. Onc of the most
creative uscs of imagery is to imagine putting old
things togcthcr in new wavs, to see what might result.
Often, the ‘discoveries are quite surprising and unex-
pected. For example, suppose yvou had a basketball, a
vardstick, a flat sheet of plvwood, and some glue.
What kinds of. interesting things could vou make by
combining these objects? The ability to imagine new
compinations of things is called mental svnthesis. and it
plavs an important role in creause intelligence.

Studies on mental svnthesis have shown that most
people are able to make creative discoveries by using
imagerv. When instructed to imagine combining let-
ters, numbers, and other simple patterns, people can
often come up with strikingly creative patterns and
s}'mix)ls (Finke & Slavton, 1988). When imagining
combinations of three-dimensional object parts. peo-
ple can often discover new inventions that could po-
tcntiall_v be developed and marketed (Finke, 1990).
These images can also be interpreted in more abstract
wavs, representing, for example, novel concepts in sci-
entific fields. Studies on mental svnthesis and their ¢re-
ative implications are reviewed in Finke (1990).

Problem Solving. A further way in which im-
agery contributes to intelligence is through the use of
images to solve various types of problems. In trving to
solve a mystery, for instance, it helps to visualize how
all the clues could be put together. This is an example
of what is called convergent thinking. the ability to sce
the underlving structure that connects many things.

Another tvpe of problem-solving skill that imagery
can facilitate is that of finding unusual uses for com-
mon objects. For example, one might imagine using a
brick as a paperweight, a foot warmer, or an emer-
gency hammer. This ability to think of unusual or un-
conventional possibilitics is called divergent thinking.

Imagery can also be useful in helping one to con-
struct mental models of physical or conceptual systems
(Johnson-Laird, 1983). Suppose, lor c;xamplc, one
were trving to understand how a car engine worked.
One could construct an image representing a possible
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model for how the different parts of the engine might
function and then evaluate the model. Mental models
can help one understand difficult concepts, such as the
theory of relativity, by incorporating visual or spatial
analogies that are easier to comprchend. Reviews of
the various functions of imagery in problem solving
can be found in Finke, Ward, and Smith (1992).

- CONCLUSIONS

What is it about imagery that makes it so ditferent
from other forms of mental rcprcscﬁiation and allows
it to make these distinctive contributions to intelli-
gence? First, most theories of imagery assume that im-
ages draw on perceptual knowledge and relations that

are not normallv available when one is merelvy retriev-.

ing facts about somecthing (Finke, 1979). Second,
images represent this information in a coherent, ac-
cessible manner that allows new and often complex
relations to be recognized  quickly and ethciently
(Kosslyn, 1980). Third, images exhibit a tlexibility that
is of!cn_ absent in other forms of mental representation
(Finke, 1989). There is even evidence that certain
parts of the brain are specifically designed to generate

images and to discover the intricate relationships and

possibilitics thev depict (Kasslyn, 1987
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