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COGNITIVE SCHEMATA AND THE DESIGN OF GRAPHICS DISPLAYS ~ 
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Universi t e de Montreal 

ABSTRACT 

What makes an effective graphics display? 
This paper argues that the probl em of practical 
image-making can be usefully related to s ome basic 
concerns of cognit i ve and perceptual theory. It 
discusses how properties of cognitive schemata - -
the flexible way schemata get "composed" during 
comprehension -- can help us unders tand some 
issues in pictorial representation potentially 
of i nterest to the designer s of graph i cs systems: 
the comprehension of cartoons, caricatures and 
pictorial metaphors. The paper goes on to show 
how these cognit ive issues suggest ways that pic
tures, including computer- mediated images, might 
be effectively used to solve basic problems of 
graphic communication: how to show appearance, 
struc ture, organization and movement. 

SOMMAIRE 

Qu' est-ce qu ' une image "efficace"? Cet 
article relie le probleme du design d'images 
graphiques efficaces a certaines preoccupations 
theoriques en cognition et en perception. 11 
decrit comment cer taines proprietes de nos sche
mes cogni t ifs -- la souplesse avec laquelle ils 
sont "composes" lors de l'acte d'interpretat ion -
nous aident a comprendre les problematiques 
relatives a la represent ation picturale: l'inter
pretation des cartoons, caricatures et metaphores 
picturales. A l'ai de de ces notions de cognit i on, 
l'article suggere comment les images , surtout 
celles creees a l'aide de l'ordinateur, peuvent 
aider a r esoudre des problemes fondamentaux de la 
communication graphique: la representation de la 
forme, de la structure, de l'organisation et du 
mouvement . 
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"A picture worth a thousand words must 
first be a good picture." -- William Bowman 

When graphics designer William Bowman said 
this, the kinds of pictures he had in mind were 
not the images of "high art" but pictures in
tended as vehicles for practical communication. 
But what constitutes a "good" picture? It is 
easier to find examples of "good" pictures 
than to say explicitly why they are good . In 
fact, although there is a substantial litera
ture on the psychology of pictorial representa
tion, few authors have tried to apply their 
theories to. questions of practical image
making (but see Arnheim, 1974). My goal in 
the present paper is to apply some theoretical 
ideas relevant to the psychology of pictorial 
representation to the question of what 
constitutes a good picture: i.e., images 
which are effective conveyers of information . 

The first part of the paper looks at what 
I feel are some important properties of how 
our cognitive systems function when we make and 
understand pictures . The second part of the 
paper asks what insights these cognitive issues 
can provide for the problem of designing 
effective visual displays: especially those 
whose goal is to harness the unique strengths 
of computer graphics technologies . 

1 .0. Cartoons, Caricatures and Mental Schemata 

A good place to begin our discussion of 
the psychology of pictorial representation 
is with cartoons and caricatures. Cartoons 
and caricatures are worth examining for two 
reasons . First, they are pictures which do not 
aim at accuracy in portrayal yet are often 
quite easily recognized--sometimes even more 
easily than photographs of the real thing. 
This raises a relevant question for the desi
gner of graphics displays: namely, will the 
most realistic pictures necessarily be most ef
fective? A second pertinent issue raised by 
caricature is how we can use pictures to think 
metaphorically-i.e., how imagery can reveal no
vel likenesses between unlike things. Interes~ 

ing examples of visual metaphor are portrait 
caricatures which fuse normally distinct schem~ 
ta (e.g., animal and human faces) in a single 
image so that we perceive unexpected and some
times informative similiarities . What implica
tions does the metaphorical use of pictures 
have for graphics communication? 

l~ . Realism and Recognition 
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Let me begin with question of whether the 
most realistic pictures are always the most 
informative. In a well-known experiment Ryan 
and Schwartz (1956) compared people' s ability 
to recognize objects in one of four modes of 
representation: photographs; shaded drawings ; 
accurate line-drawings traced from photographs; 
and cartoons or "caricatures" of objects. (See 
Figure 1). People were shown these pictures 
at very brief exposure times and asked to 
identify some aspect of the displayed object. 
In the case of Figure 1, for example, subjects 
had to describe the relative positions of the 
fingers. Surprisingly, the experiment showed 
that the cartoons were the most quickly iden
tified. Outline tracings took the longest 
time to recognize while photographs and shaded 
drawings required about the same time and were 
in between the two extremes. 

c 

Source: Hochberg (1972) 

How is it that the cartoon-hand--a kind of 
caricature--is more easily recognized than 
the photographic hand? After all, the photo
graph faithfully records the sheaf of light rays 
projected from the real object onto a two 
dimensional surface while the cartoon is ob
viously a "distortion" of the information in 
the light. One provocative explanation, 
advanced by Hochberg (1972), is that the car
toon is more readily identified because it 
comes closest to how the brain encodes and 
remembers what a hand looks like in the first 
place: the cartoon is closer to what Hochberg 
calls the hand's "canonical forn . " By canonical 
form I believe Hochberg means that the br.ain 
encodes its knowledge of appearances not by 
storing in a mechanical way the exact de tails 
of eve r y object we perceive from every possible 
viewpoint , under a ll chanp,es of lighting, etc . 
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Ins tead the brain is more e conomical: It forms 
concepts or "schemata" as they are sometimes 
c a l led and stores these . In simplest terms, 
a concept can be defined as a kind of idealized 
or steteotypical representation which encodes 
the "regular" or "invariant" aspects of 
experience. For example, our concept of what 
a hand looks like might be a kind of schematized 
or idealized hand which records only the 
characteristic structural features of hands in 
eeneral--not a mental photograph of the hand of 
nny specific individual . 

Recognizing an object in a particular 
situation, then, according to this view, would 
involve fitting it to its canonical or ideal
i.zed representation in our brains " Now because 
we are constantly moving about in the visual 
world, objects never present themselves to our 
sensory surfaces in exactly the same way twice. 
This means that there will always be some 
mismat ch between the canonical form or mental 
schema for an object and the real-world object 
itself . Discovering the rules by which the 
brain reconciles these mismatches is one of the 
gr ea t challenges for perceptual theory (c . f., 
Bregman, 1977; 1979; Minsky, 1975) . 

So how can all this help explain why 
cartoons might be more easily recognized than 
photographs? The explanation is simply that 
the closer an external representation matches 
it s schematic form in our brains, the easier 
the fitting process referred to above should 
be. Now a photograph of a real world object 
will always yield a representation of an 
objec t of a specific instance--i.e ., it will 
record information about particular traits and 
i diocyncratic detail. A cartoon, on the other 
hand, like that Figure 1, although itself a 
specific object, is a representation which 
purposefully tries to omit extraneous detail 
and exaggerates characteristic structural fea
tures. In other words, the cartoon strives 
to be more "schema-like." To the extent that 
cartoons succeed in mirroring the "schematizing" 
tendencies of our minds, the less time they 
should take to recognize compared with photo
graphs because there will be fewer mismatches to 
~econcile between the mental concept and the 
s pecific instance. 

What techniques can the cartoonist employ 
to facilitate the recognition of canonical form? 
Hochberg has described some of the se with 
refe rence to the cartoon-hand in Figure 1. 
Compared with the detailed and "accurate" 
photographs and drawings, the contours of the 
cartoon-hand are simplified--smooth curves 
substituting for complex and irrep,ul a r ones . 
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The intersecting lines have been drawn at right 
angles thus helping the viewer to discover 
which surfaces overlap and which are continuous. 
Finally, the distance between the contours 
representing edges of surfaces have been 
exaggerated to help clarify which regions are 
meant to be "finger" and which are meant to 
be interpreted as "space." (Hochberg, 1972, 
p. 74). To summarize: as opposed to the 
photograph, the cartoon employs techniques of 
simplification , smoothing and exaggeration 
which make it easier for our brains to fit 
the drawing to a mental schema--to see it as 
a canonical hand which has undergone a "bent 
finger" transformation. 

1.2. Metaphoric Images: The Fusion of Schemata 

Figure 2 shows one of the most effective 
political cartoons ever made: Phillipon ' s 
famous drawing "Les Poires" (The 'Pears), ap
pearing during the 1830's, which lampooned the 
bourgeois King Louis-Phillipe as a pear. The 
four drawings in the figure were part of 
Phillipon's defense against the accusation that 
the caricature insulted the King. He 'challenged 
his accusers to show which step in the series 
of transformations from " f ace" to "pear" 
constituted the crime. The impac t of thi s 

I.F-S POIRES, 
,_, .... _ ........ .... ;. ,...~ ..... I ... .. I.( .... ( ... '.l. 

v~ .. _ pour ,-yn 1ft 6,000 rr. d·am~nde du journal le CMriwrri. 

... """.-< ...... _ ...... "-_ , .. in ..... . . _ • . .......-......... _ I ........... _' ~,... .. -w..._ 
........ ~r.~. " .... ............ _ .... " .... , .• _,. .. , ....... ___ ..... , 

.... -..-.--.... ~- ..... .. ....... _--..----_ ....... ..., ,....---....-.. ........ ~ 
Figure 2 . Phillipon's "Les Poires" 
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ctiri cature dep~nd ~ not 6nly in ~dinting 6ut thi 
visual analogy between the shape of Louis
Philippe ' s head and the shape of a pear, but 
also in knowin'g that in french argot "pear" 
means " fat head" (See Wechsler, 1982 for a 
detailed look at how "The Pear" and its off
shoots were used as a devastating political 
weapon l e ading up to the second french r evo
lution). 

Historical context aside, "The Pear" is 
an excellent example of metaphorical thinking 
through pictures: It uses a single image to 
draw our attention to novel similarities 
between things that usually occupy separate 
boxps in our mental filing systemi; . \Vhat 
:lccount can be given of the co gnitive opera
cions involved here? Is there something 
special in our ability to make connections bet
ween faces and pears? Is pictorial metapho r 
magical -- the mysterious domain of artists 
and poets -- or are such metaphors constructed 
by using the same cognitive building blocks we 
use in ordinary perceiving and understanding? 
The answer to this question could influence ou, 
be liefs about the potential of visual metaphors 
:0 c onvey ideas in graphics systems. 

I believe that the mental processes in
vo lve d in everyday cognition and so-called 

' ;;Je taphorical thinking are more alike than one 
, mi ght expect . To see this, though, will 
r equire going somewhat more deeply into the 
na ture of cognitive schemata . A way to do this 
is to ask if our cognitive schemata function 

,diffe rently in our interpretation of " The 
Pear" -- a visual metaphor -- than they do in 
the way we interpret the cartoon-hand in 
Figure 1. 

Earlier , I argued that the cartoon-hand 
facilitated r ecognition by omitting extraneous 
detail a1ld emphasi zi ng c ha rac teri s tic f ea tures , 
ther~by making the cartoon a close r fit to the 
" ;lIlI)llic :Ii or idea li ze d h;lnd in our m,inds. 
Le t's look now a bit more c losely as at the 
fi tt ing process. Even though the cartoon hand 
','las been rendered more "schematic", it is 
s till not (nor can it ever be) a perfect match 
to the schematic hand in Oll.r hr'l.ins. It is 
unlikely, for examp l e , that our mental schema 
for hand spec i f ies that the finge rs are bent-
at least not the exact way as they are in the 
cartoon . In order to match the cartoon input 
to the schema in our brains, therefore, this 
difference between the mental schema and the 

,cartoon hand must be identi fied , and then recon
ci led . I believe that the conceptual system 
accomplishes this r econci l ia t ion by a pro cess 
of " c omposition" (Ilregman, 1977). That is, it 
sear ches its repertoire of concepts for one 
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t l;at , when ap plied to or " composed" with the 
mental schema for hand -- the canonical form 
would y i l!ld a hand which matches the i nput-
i.e., accounts for the precise deviation that 
has been identified. One such concept is the 
notion "bent". "Bent" is an independent psycho- ' 
logical unit -- a modifier -- which, when applied 
to the canonical hand s chema , transforms it s o 
that it ma tches the way the fingers are 
"instantiated" in the drawing. Actually, 
"bent" is only one of the hundreds of concept s 
which are probably "composed" together to 
eliminate mismatches between the internal 
schema and the external input. 

I would s ugges t that our comprehension of 
" The Pea r" can also be s een as involving the 
"compos ition" of schemata . J ust as " bent" 
is a schema whi ch can be used by the concep
tual sys t em to modify the canonical hand shape 
so that it will " fit " the input, so can the 
concept "pear-shape" serve to adjust an ideal 
or canonical head-shape to match the input in 
r igure 2 . In other words, "bent" and "pear
s hape" are both independent ps ychological unit s 
-- i. e ., schemas, concepts, frames, or whatever 
yo u want to call them -- which can be composed 
with other psychological entities (fingers , 
head-shapes) to transform them in speci fied 
ways . (The importance of the notion of 
" composi tion" to cognitive and perceptual theo
r y has been e laborated in Bregman, 1977 and 

,applied to the prob l em of metaphor in picto r ial 
. comprehens ion in Mills, 1980, 1981c ). 

We a r e left the n with the following 
question . I f understand ing the cartoon-hand 
and the "The Pear" both involve a process 
of composition of schemata , why do we see only 
"The Pear" as an example of visua l metaphor? 
One answer mi ght be that it is simply the non
.!:JT icaU t::l. of t he schemata chose n for composi 
tion that tips li S of f to Phillipon's met a pho
rical intent in " The Pear ." Tn l'vl'ryday visioll, 

' [oJ' l'X;l1111'1c, "(T l a in compos itioll s >l('c m morL' 
typical than others : i.e., schemas which 
"typically " act as modifiers such as "bent," 
"twisted," "thin," "upside-down ," "shadow ," 
"top-view," whose job i s to transfo rm the 
propert ies of schemas they ge t composed with. 
\-lhat Phillipon has done is to use the "pear
stape" schema to modify a schema to which it is 
not normally applied -- the "face -shape ." 
Therefore, it is s imply the non-t yp icalit y of 
the composi tion whi ch yields the me taphor. 

Cl early, an answer based on "non- typica
li ty " i.sn ' t sa ti sfac tory to explain the me t a
phor. For e xamp l e , we could , j f \~e wi. s hed , 
app l y the " pear s hape " schema to any conce pt in 
our cognitive cupboa rds. We could, for example , 
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make pictures .of pear~shaped auto~obiles, tele
visions, lamps, etc. The results may be novel, 
lInt ypical, e VC'n amusing, but not necessarily 
me taphorical. 

What makes "The Pear" qualify as metaphor 
is that the choice of schemas which get 
composed is not only unusual, but also that 
the similarities yielded are appropriate, not 
just visually, but also in terms of its seman
tic associations (the word in slang means 
"fathead.") The answer, then, to the fjuestion 
o [ whether or not metaphorical thinking is 
special is "yes and no." Visual metaphors do 
seem to be constructed from the same cognitive 
huilding blocks we use in "ordinary" thinking 
and perceiving in that both involve a process 
of composition. But metaphor seems to use the 
composition process, not just to mix unlikely 
schemas, but to do so in such a way as to 
ensure that the similarities produced will be 
appropriate or "principled." Unfortunately, 
how we are able to invent "principled" meta
phors, whether visual or verbal, is poorly 
lInders tood. 

The> moral for grarhics systems would 
seem to be that while graphics technologies 
may provide the hardware for playing with 
vi s ual schemata -- blending, transformillg, 
e tc. -- the ability to choose appropriate com
positions-- to invent powerful and meaningful 
me taphors-- not only is poorly understood, but 
may be subject to strong individual differen
ces. This does not mean that most people cannot 
comprehend successful metaphors. Invention is 
not comprehension . Nor does it necessarily 
mean that people could not be taught to im
prove their metaphoric competence. Or that 
graphics systems could not be used to do such 
t eaching . These are empirical questions. After 
all, creative behaviour -- of whi ch success-
ful metaphor is an example -- can become, as 
Perkins (1979) has said, a "hahit of invention": 
that i s , creative thinking can itself become a 
"schema" or patterned way of behaving. 

1. J. Metaphorical Fusion Across Words and Images 

I have tried to show that the metaphorical 
use of imagery shares with ordinary everyday 
perception and understanding a basic mode of 
operation: the composition of schemas. Let me 
conclude this section by calling attention to a 
fa c t that graphics specialists should he sensi
tive to: that the metaphoric process does not 
have to occur within a single medium -- be 
purely verbal or visual. Metaphoric compositions 
can sometimes be triggered by applying words to 
images. Good examples are captions for abstract 
works of art. Think, for instance, of Mondrian's 
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"Broadway Boogie-Woogie ". The concept s evoked 
by the caption provide a nove l s et of ca t ego r i e s 
with whi ch to I",rce iv(' th p int (' r scc tjn g r o",;; ;In<1 
column s of coloured re c tan gl es . AntI, by t he 
same token, the work's formal properti e s can 
change the way we normally think about "broa d
way" and "boogie-woogie." 

You can experience for yourself the compo
sitional process at work in the following exam-

.ple which comes from some recent work of mine on 
how people fit ve rhal de scri ptions to p ic t o r i al 
e vents Ulills, 1 980). Please look a t the 
Cartoon in Figure 3. In one of my expe riment s , 
someone described this drawing as "a non-re s ol
vable problem you have to learn to live wi th." 
At first, this abstract cartoon may s eem to 
have little to do with non-resolvable problems. 
But if you persist you will eventually find 
a path between the drawin g and the description 
which may not only change the . lay you see the 
cartoon -- the mean i ngs assi gned to the abs
tract geometric elements -- but also the visual 
structure of the cartoon provide s constraints 
whi ch may changl' your us ua l wa y of de fin i ng what 
a "problem" is. I l e ave i t t o the r e ade r to 
f C' rrt' t oul the <'< lllnec t i ons . 

• • 
Figure 1. Source: Mills (1980) 

2.0. Schemata and the Goal s of Graphi c 
Communication 

In his splendid book called Graphic Commu
nication, William Bowman has s aid that graphi c 
de sign is conce rned with the prac t ical, a s 
opposed to the purely pe rsonal and a rtist i c, 
uses of vi s ual ima gery (although I s uspe ct t ha t 
even the r.l0St ut i li tarian of images , if succe ss
ful, wi 11 rt'Sp cct aesthetic values ). ROWr>1il:l' s 
book gives man y e xamples of how the vocabula r y 
of graphics (line , shape. t exture , va lue , e t c .) 
can be used to an swer a set of basi c ques t i on s 
one might ask about a given topi c : W1[AT, HOl.J, 
!lOW MUCH, and WH ERE ., In this sect i on I wi ll 

examine some examples from Bowman in light of 
the issues raised earlier concerning the role 
of cognitive schemata in pictorial repre sen
tation: specifically, I will ask what insi ght s 
the earlier discussion of pictoria l rea l i sm 
and visual metaphor can provide about the app li o:l 
use of graph~cs. and suggest some ways tha t 
computer generated imagery could enhance the 
communication process . I will limit my di s cus 
sion to two of the goals of graphics c ommuni 
cation listed by Bowman: using images to 
communicate HHAT and HOW. 

Graphics Interface '82 



2.1. To Show WHAT 

2.1.1. Representing Natural Appearance 

Perhaps the first step in understanding 
what something is concerns knowing what it looks 
like: its natural appearance. There are many 
practical contexts in electronic or print media 
where one might want to use a picture to show 
someone what an object looks like: teleshopping, 
teaching, video games, and so on. The question 
arises: Will the most realistic and detailed 
pictures always be the most effective in these 
contexts? Our earlier discussion about the 
role of cognitive schemata in cartoon recogni
tion warns that the answer to this question will 
not be simple--even for the representation of 
natural appearance. The answer will depend on 
the specific reason for using the picture-
especially whether the goal is to convey generic 
structure (what is common to all members of the 
class as opposed to using a picture to provide 
information about the appearance of a specific 
instance -- a particular member of a class . 

a 
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Consider, for example, a science lesson 
on the human eye--an example used by Bowman. 
If you wanted to use a picture to show the 
characteristic shape and appearance of the human 
eye, a full-colour, highly-detailed photograph 
may not necessarily be the most effective ve
hicle for doing so . A more simplified, cartoon
like representation which eliminates extraneous 
detail and uses shading and line to highlight 
important parts may indeed be more successful 
i n revealing the characteristic appearance of 
the human eye. Of course, if the goal was to 
use a picture, not to show what eyes look like 
in general, but to show the specific details 
of the eye of a particular individual -- say 
in planning to perform surgery on it -- then 
the need for high-fidelity photographic detail 
may increase considerably. 

So, the need for detail in portraying 
natural appearance can change depending on the 
task: especially, depending on whether the 
task is to evoke the generic structure as 
opposed to specific identification. Recently, 
Hilliam Treurniet, Paul Hearty and myself have 
begun to systematically investigate some of 

c RETINA 

Adapted From 

Bowman (1968) 
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these issues in the conte*t o~Telidon picture~ 
(Mills, 1981a). Another interesting applied 
area where issues of detail and realism arise 
is the problem of the identification of wanted 
criminals: What mode of representation will 
facilitate later recognition of a wanted 
criminal? A photographic mug shot or a simpli
fied caricature? (see Badde ley , 1980 for a 
di1;cussion). 

2.1 . 2. From Outer Appearance to Hidden Structure 

A deep understanding of what some·thing 
is usually demands going beyond external appea
rances--what is normally visible--in order to 
=eveal hidden structure . Continuing with our 
science lesson on the human eye from Bowman, 
to better understand the nature of the eye we 
must show more than its natural appearance. We 
need to represent its internal structure . What 
a re its compone nts parts? One traditional 
method of doing this is by using a cross-section 
d iagram (Figure 4b). Not e that even here que1;
tions of degree of realism are important. Thus, 
the cross section has omitted detail and has 
used line and shading to clarify the structu
ral components . Here is a case where computer 
graphics techniques could enhance even further 
the effectiveness of the image beyond that 
possible in a text-book. A proper understand
ing o f the c ross section requires the viewer 
to perform a difficult mental transformation-
i.e., it demands a comp lex mapping of the ini
tial outer appearance of the realistic eye 
onto the representation of its internal struc
ture: a transformation between Figure 4a and 
4b. Performing such a mental transformation 
may be more or less easy to do--yet the 
success of the g raphic depends on it. An ani
m:ltion sequence which actually portrayed the 
intermediate steps in the transformation could 
conceivably help in the mappin g process. One 
would see the cross section slowly undergo a 
meta~orphosis -- change shape to that of the 
realistic eye . In addition, it would be help
ful to show explicitly in an animation sequence 
the simplification process--where realistic 
details are gradually eliminated ending in a 
view of the simplified cross section in Figure 
4b . 

2 . 1. 3 . Showing Organization : Graphic Metaphors 

A third level of understanding what 
something is requires grasping explicitly the 
nature of the relations among its parts: its 

.organization. And for this realistic images -
even those showing hidden internal structure -
will not suffice. To enhance the con~rehension 

of relations graphically often require s tapping 
into the human cognitive system's ability 
to play with schemata--i.e., to do metaphoric 
thinking as discussed in the first part of 
this paper. 

Using Bowman's example of the human eye, 
how could we visually portray the organization 
of the retina? Clearly, a realistic imaRe 
would be of little help here. It is the rela
tions which are important and they are abstract, 
not depending at all on what the physical 
structures of the retina look like. To show 

. organization visually means finding a " schemata" 
whose properties are well-known and which can 
guide the viewer the grasping the appropriate 
relations. One well-known graphic metaphor 
which can be u sed is the inverted "tree" 
structure. (See Figure 4c). Tree diagrams 
are metaphors whose visible propert ies -- our 
conceptual understanding of which may s tem 
from our earlier concrete experience with 
actual tree -like objects--hclps us g r:lSp tIll' 
hierarc hical organization of part1; (even thoug h 
the labels in the idea boxes are essential). 

That interpreting tree diagrams involves 
metaphoric composition is amusingly brought 
home in Figure 5. The figure fuses our concepts 
of national stereotypes with the tree structure 
metaphor for organization thereby poking fun, 
not only at the metaphoric nature of tree dia
grams, but also of our tendencies to stereotype 
national character . 

2 . 2 . To Show HOW 

In addi.tion to showing IffiAT. a second 
typical problem for graphic cOl1l11l1lni.cation 
described by Bowman is to use the lang uage of 
g raphics to show HOW: this means showing how 
something b ehaves , the movement of its parts 
or the chain of events in a system which 
constitute a process. The solving of HOW ques
tions are especially challenging for the graphic 
designer since they require conveying notions 
of motion, causal relations and time despite the 
contraints of working with a still i ma ge . The 

,challenge is to invent graphic met a phors and 
analogies to effectively communicate the sense 
of motion or dynamics in a still. Obvious l y, 
there is great potential here for c omputer gra
phics to e nhance graphic metaphors for motion 
and process by tec hniques of animation. 
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Figure 5. Source: (Unknown) 

2 . 2 . 1. Graphic Metaphors for Movement 

Let me consider in this final section one 
far.1iliar oraphic symbol conventionally used to 
convey novement in a still: the arrow . Bowman 
provides several examples of how the arrow, 
in combination with other graphic forms, can 
be used to show different varieties of motion 
path : "direct," "fixed," "circular," 
" compound, " "obstructed" and so on . (See Figure 
6). 

I think it is important to point out the 
extent to which our abi l ity to grasp these visual 
metaphors for movement depends on the process 0J: 
metaphorical composition across words and images 
as mentioned earlier : i.e., where the kernel 
or stereotypical concepts initially evoked by 
the verbal and graphic elements ge t transformed 
so that they will fit together in a particular 
context. 

That a process of composition across 
symbolic modes is essential to the comprehension 
of graphic metaphors can be seen by considering 

10 

POLONAIS LIBERATION DE LA FEMME 

VATICAN 

LIECHTENSTE IN 

CHINeIS 
___ ______ ----1 _____ ___ _ -J 

eithe r the drawing or the verbal descriptors 
alone . Take, for example, the graphic in 
Figure 6 for the idea of "obstructed ." By 
themselves, I submit that the meanings of dots 
and arrows in this figure are highly ambiguous. 
The graphic may indeed be wor th 1,000 words , 
but there is good chance that without the verbal 
label, they won't be the same 1,000 words for 
the viewer as intended by the sender (Mills, 
1981b). For example, are the dots "agents" 
- -animate elements in the process of tracing a 
motion path described by the arrows, or are 
they stationary "objects" aro und which a single 
flow will divide? There are many other ways 
to interpret these abstract elements in the 
absence of the label . Similarly , in the absence 
of the graphic, the concepts evoked by the 
word "obstructed" are still not precise enough 
to convey the exac t nature of the movement path 
around an obstruction: the meaning intended by 
the graphic figure. Taken together, however, 
the initial "fuzziness" of the meanings evoked 
by the label and the drawing is cons tra ined . 
Graphjc metaphors whose aim is to show HOW-
i.e., t o show movement or process a re good 
reminders of t1l 2 comp limentar -Lty of words and 
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images in the communicat ~ on process --and that 
neither alone may be sufficient to constrain 
meaning . 

Finally , it is obvious that graphic meta
phors for movement could be improved--their 
meanings made even more precise--if the graphic 
arrows in Figure 6 were animated, perhaps even 
accompanied by sound cues of various kinds. 

DIR ECT 

FIXED 

• 
CIRCULAR ENTRANCE 

E X I T 

:~ .---• 
COMPOUND MULTIPLE 

OBSTRUCTED 

MODIFIED REACTION 

CIRCUIT 

RO UTE 

Figule 6. Source: Bowman (1968) 

3 .0. Summary and Conclusion 

I began by asking, "What makes a good 
picture? " in the sense of being an effective 
conveyer of information through the language 
of imagery. Explicit predictive theories 
about the effectiveness of visual displays 
are still a long way off since students of 
visual imagery are still struggling to explain 
how pictures "represent." Nonetheless, it is 
still necessary to begin to build a bridge 
between theories of cognition and perception 
and the problem of practical image-mak in '· . I 
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tried to show how some properties of cognitive 
schemata -- namely, the supple way in which 
they can get "composed" or "fllsed " during 
comprehension-- could help us to understand 
not only some interesting issues in the psycho
logy of pictorial r e presentation concerning 
the comprehension of cartoons, caricat ures and 
visual metaphors but also how imagery -
including computer graphics-- could help satisfy 
practical goals of graphic communication: show
ing appearance, structure, organization and 
process. 
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