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Abstract

This article takes a convergent evidence approach to visual
communication; how the brain functions in perception, how this
relates tofeeling and logical reasoning, and how we respond to our
visual world, These are the keyprobative areas implicit in every act
of seeing.As new medical imagingtechniques make the brain's inner
workings moreaccessible, we take thefirst rudimentarysteps toward
developing a unified theory of how the mind works, and therefore
toward understanding how we receive, process, and act on visual
information, A neurological approach to perception yields insights
into those mechanisms that empower the visual image.

O ur eyes, the last of our senses to evolve, have become more than
our windows on the world, they have become our chief means of
knowing the world and ourselves, More than any other physical

sense, they contribute not only to our intellectual sense of the way things are,
but also to our psychological sense of ourselves in terms of the way we ought
to be. In reality, seeing and understanding what we see is a highly complex
and deeply mysterious process which only begins with light patterns reflected
on the eye's retina; ultimately the process is essentially configured into our
core sense of self.

Perception, the process by which we utilize external sensory information
in combination with other internal conscious and unconscious workings of
the brain to make sense of the world, is itself not even a specific system in the
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brain throughwhich we can explain visualconununication. Rather,perception,
and therefore meaning in visual conununication, consists on the micro level
of a number of specific neural systems that operate mostly unconsciously,
and that ultimately bring only a relatively few of their workings intoconscious
awareness. Even the simplest memory task such as memorizing from one to
six digits from 1 to 10, defies explanation. As cognitive scientist Owen
Flanagan has observed:

Our intuitions are not to be trusted very far in generating knowledge
of mental mechanisms. . . [and furthermore] our minds have design
constraints . . . The mind may turn out to be something of a Rube
Goldberg device. (1984, p. 187)

Although Flanagan was writing in 1984, his view of the mind as a

complicated contrivance operating on the principle of effect rather than
efficiency is not unlike the view recently espoused by neuroscientist Gazzaniga
and others that, "the brain is not a unified neural network that supports general

problem solving," but the result of chance mutations and natural selection
working together to perform a single cognitive function (1998, p. 9-11). As the

brain has developed, it has of necessity responded to a variety of tasks in an ad
hoc manner, with each new and more elaborate brain function utilizing what is

already there, connecting to parts with other functions and using them in new
ones, with the result that the brain is not a streamlined model created anew

with every evolutionary leap, but a maze of interconnections dating back to our

most primitive level of self. As Gazzaniga points out, brains built to do one
thing may have a difficult time adapting to new tasks, such as reading:

Brains were not built to read. Reading is a recent invention of human

culture. That is why many people have trouble with the process and

why modem brain-imaging studies show that the brain areas involved
with reading move around a bit. Our brains have no place dedicated

to this new invention. (1998, p.6)

Perceptual Process
The brain is first of all an open system, genetically based yet responsive

to environment and experience. Composed of a number of mostly specialized
modules developed through ad hoc evolution, the brain weighs only about
three pounds, yet begins life with over a hundred billion neurons, the basic
information units of the nervous system. Each neuron in turn connects with
other neurons as it sends out branches of dendrites to receive information,
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and a primary axon which sends data out of the cell through axon terminals.
Contact between neurons occurs at synapses, which can either excite or inhibit
responses through chemical messages. Each neuron makes from one to ten
thousand synapses. Neuroresearcher V.S. Ramachandran writes:

A piece of your brain the size of a grain of sand would contain one
hundred thousand neurons, two million axons and one billion
synapses, all 'talking to' one another. (1998, p.8)

Both neurons and the modules perform specialized functions in the brain,
and work in concert with and independently of one another, communicating
through complex biochemical and electrical rhythms.

Consciousness, a state that occurs when we become aware of activity in
an unconscious processing system, is only the tip of the mental iceberg.
Conscious perception involves both top-down processing, whereby memory
influences perception, and bottom-up processing as perception is built up
from sensory input. Knowledge and experience are stored in the form of
long-term memory patterns; sensory experience is processed in the form of
patterns held in short-term temporary storage "buffers." In between lies a
general work space which allows for conscious, working memory (LeDoux,
1996, p. 269-273), yet only a small part of the total process is conscious or
rational.

The process of visual perception involves several basic parts, including
the sensingof information; the use of past experience,both real and genetically
acquired; and the processing of information along dual pathways. An
understanding of this process is essential to realizing the power of visual
images to move us emotionally, to prepare and influence conscious thought.

First, raw information is gathered from the external world in the form of
light falling on and reflecting from surfaces. The light stimulus that hits the
back of the retina is then converted into electrochemical messages that are
fed through optic nerve to unconscious processing systems in the brain. As
we look at the world around us, the right hemisphere of the brain scans the
environment and the left hemispherejumps in when attention is needed. Both
cognitive and emotional systems work in parallel, and both store separate
memories of the experience.

Second, templates of past experience are compared and matched by
executive functions in working memory to what is experienced now. These
templates, built and stabilized by neural circuits firing again and again, act as
maps for understanding new stimuli and events. In the process, emotional
feelings, generated by different subsymbolic systems and involving many
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brain systems, provide the vast amount of material in the process. Feelings,
unconsciously developed and processed, prepare us to cognitively understand
what we see (LeDoux, 1996, p. 299).

Third, visual information takes two routes in the brain. In the organization
of the visual system, stimuli in the form of light travels through the cornea
and lens to the retina, is transformed into electrical signals and sent through
the opticnerve to the brain, where it then splits to followtwo distinctpathways.
The first, the thalamo-amygdala pathway, old in terms of evolution, links
directly to the brain stem and acts as a kind of 'early warning system.' It is
this system which allows for the kind of quick reflexive response we think of
as "fight or flight." The second, the cognitive pathway, is a relatively new
pathway in terms of evolution. It leads to the primary visual cortex, where it
separates again and is relayed to other visual areas for specialized processing
(Crick, 1994;Damasio, 1994, 1999; Goleman, 1995; LeDoux, 1996;Pinker,
1995; Ramachandran, 1998; Zeki, 1993, 1999). The end result of this
processing is the conscious cognitive and emotional awareness we think of
as "seeing."

Yetin this process of seeing, it is important to note that much still remains
closed to consciousness, evenparts of vision itself.V.S.Ramachandran, a brain
researcher who has done seminal work in the area of "phantom limbs," for
example, believes that only the new,cognitivepathway is capable of conscious
awareness. The old pathway, however, can use visual input "for all kinds of
behavior, even though the person is completely unaware of what is going on"
(1998,p.76). He theorizesthatthepresenceandfunctioningof thesetwo systems
may account for the medical phenomenon known as "blindsight," in which a
patient who has lost the ability to see because of damage to the visual cortex
can stillrespondto visualstimulibecausethephylogeneticallyprimitivepathway
is still intact. Though blind, such a patient could nevertheless reach out and
grasp for an objectbefore him, and even correctly discernhorizontal or vertical
orientation (Ramachandran, 1998,p. 76).

Thus, the process of perception, particularly the sense of the present
moment unfolding before us, begins not in the "now" but in the past, in the
crude emotional response which prepares conscious seeing. Although
conscious decision making ultimately takes place in the brain's frontal cortex,
the first decisions which establish attitude, determine choice options, and
direct the course of appropriate action take place in a more elementary part
of the brain. Because conscious awareness necessitates a time lag, we actually
begin to act on visual information about three hundred fifty milliseconds
before we consciously decide to act (Libet, 1996, p. 337-47). Michael
Gazzaniga, Director of Cognitive Neuroscience at Dartmouth, notes:
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Any event we see [is already] fifty milliseconds old. . . what we see
is not what is on the retina at any given instant, but is a prediction of
what will be there. Some system in the brain takes old facts and
makes predictions as if our perceptual system were really a virtual
and continuous movie in our mind. (1998, p. 74-75)

These predictions are made on the basis of the templates we hold in
memory, and it is the formation of these templates which is so significant in
understanding media effects.

Media Reality
The fact that visual perception is a complex system evolved over vast

spans of time is especially significant in terms of visual media, which is a
relatively new phenomenon on the evolutionary scale. When we watch
television or a film, the phylogenetically primitive unconscious part of our
brains sees what is happening as reality and continues to learn from and to
respond to what it sees. "When we watch TV,"MIT neuroresearcher Steven
Pinker comments,

we stare at a shimmering piece of glass, but our surface-perception
module tells the rest of our brain that we are seeing real people and

places we cannot erase the assumption. . . . . Even in a life-long
couch potato, the visual system never 'learns' that television is a
pane of glowingphosphordots, and the personnever loses the illusion
that there is a world behind the pane (1997, p. 29).

A perceptual approach to visual communication thus employs an
understanding of the mechanisms underlying the process of vision and
understanding, and asks how these processes consciously and unconsciously
impose themselves on the formation of attitudes and ideas. Implicit in this
understandingof visualcommunicationis theawarenessthat, as neuroresearcher
Joseph LeDoux puts it, "Absence of awareness is the rule of mental life, rather
than the exception"; emotion and cognition "operate uncoQsciously,with only
the outcome of cognitive or emotional processing entering awareness and
occupying our conscious minds, and only in some instances" (1996,p. 17,21).

Because consciousness, a state that occurs when we become aware of

activity in an unconscious processing system, is only the tip of the mental
iceberg, visual communication theories that assume levels of awareness that
imply conscious choices tell only part of the story. In the precognitive,
preconscious stage of perceptual processing, the brain relies on automatic
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biological processes developed and honed from the brain's earliest days. Even
our most personalized and individualistic response to aesthetic art forms has

a common ground with other humanity. As Semir Zeki, pioneer in the modern
study of the visual brain, observes:

All visual art is expressed through the brain and must therefore obey
the laws of the brain, whether in conception, execution or
appreciation, and no theory of aesthetics that is not substantially
based on the activity of the brain is ever likely to be complete, let
alone profound. (1998, p.l)

The same, of course, is true of mass media which also ultimately depends
upon the neurological organization of the brain for meaning. It is from this
neurological make-up of the brain, in the maps and patterns that become
meaningful representations of reality, that the power of the visual media image
derives.

The recognition that media violence may be neither a necessary nor a
sufficient condition for such social ills as imitative violence does not render
media without formative influence. While some media theorists focus on

social causes of violence, others on individual drives, a perceptual approach
to media invites the view that media is both a major social influence and a
contributor to individual attitudes through its ability to mimic reality in the
basic, unconscious systems of the brain. When we observe violence in film,
for example, or experience the first person point of view of a car chase on
television, or participate in the dismemberment of a realistic character in a
video game, our perceptual system still unconsciously initiates the adrenaline
rush we would naturally get if the incident were real. The unconscious
regulatory system, which initiates a fight or flight response, functions
regardless of the actual reality, activating the amygdala, hippocampus and
hypothalamus. Afterall, the whole point of media entertainment is to achieve

some kind of pleasurable and very real physical arousal, without having to
place oneself within the actual experience.

So, despite what we know to be true in our conscious minds, the basic
emotional system of the brain reacts immediately to the senses in both actual
and mediated experience alike, triggering a whole array of physical reactions:· the heart beat quickens,

· breathing accelerates,· pupils dilate,· temperature drops, and
· blood is redirected to the muscles to prime them for action.
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When the brain is subjected to continuous or long-term stress, as it is
with frequent video game play or repeated viewing of horror films, for
example, a whole host of brain changes occurs, includingmemory impairment
caused by the atrophy of cells in the hippocampus, by as much as 15 percent
(McEwen, 1999, p. 97). Long-term stress also exacerbates diseases such as
hypertension and asthma, and can change the body's 'set points' through
which the body systems maintain their equilibrium. Hypertension in turn can:

Accelerate the progression toward such illnesses as stroke and
atherosclerosis, and increase the risk of heart attack. (McEwen, 1999,
p. 90-91).

Because video games are interactive in nature, causing players to initiate
violence and not merely to watch it in the process of play, their potential for
altering brain structures and function is even more significant than repeated
film or television viewing. And as video games become even more realistic
with increased screen resolution, there is an even more pressing need for
neurological research on media effects.According to a 1997surveyconducted
by the National Institute on Media and the Family and the University of
Oklahoma, 84 percent of all teens play video/electronic games, and 92 percent
of boys play games. Of these, 90 percent say their parents never check ratings
before allowing them to rent or buy video games, and 89 percent of teens and
91 percent of boys say their pareJ?tsnever put time limits on their video game
play (Walsh, 1997). This is especially alarming in view of the growing
popularity of video games like "Kingpin" ("mature" rating, Xatrix, Los
Angeles) where the player, according to a review by PC Gamer turns into "a
street thug traipsing through a life-like ghetto with a lead pipe, bludgeoning
thick-neckedbar bouncers and heroin-addledhookers" (Lawrence, 1999,pA).

In the game, players can trade up for a crowbar once they pummel the next
street person to death and then lift $10 from his pockets to buy it. As the
action heats up, a Cypress Hill hip hop soundtrack keeps time to the beatings.
Retailers may sell any game to customers of any age.

As the public becomes more aware of the connection between media
experience and real life violence suggested by thousands of media studies, the
issue of responsibilityhas inevitably found its way into the legal system,where
manufacturersof violentimageusuallyclaimftrstamendmentfreedomof speech
rights,and plaintiffsarguethat mediaviolenceprovidesa fertile trainingground
for impressionable kids. In April 1999, for example, the parents of children
killed inWestPaducah,Kentucky,school shootingby shooterMichael Carneal,
filed suit against makers of violent video games for honing his killing skills by
playing point and shoot games. When in December of 1997, the 14-year-old
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killed three students and wounded five others, he hit eight children with eight
shots, each one in the head or upper torso. According to the FBI, the average
marksman succeeds with less than one bullet in five. According to Lt. Col.
Dave Grossman, West Point teacher who specialized in psychologically
preparing cadetsto kill,Carneal wasable to hit each humantargetwith uncanny
accuracy because the point-and-shootvideo games he played are so much like
the simulators used to teach soldiers and police officers.When he walked into
the prayer meeting at the high school, allegedly trained as a marksman by
videogames and inspired by the film "Basketball Diaries," Michael Carneal
had already loggedhundreds of hours of practicekilling realistichuman figures
and earning bonus points for head shots (Fields, 1999,p. 23).

Today, there are over 2,000 studies linking media violence with violent
behavior.Although most researchers agree that violence is a complex behavior
with multiple causes, media plays a special role in legitimizing violence, in
promoting attitudes that result in violence, and in glamorizing violence as a
pleasurable activity. Albert Bandura (1994), the researcher who developed
Social Learning Theory, for example, suggested that people must learn
aggressive behavior, and that they do learn it through imitation, especially as
children, if it seems to be socially acceptable and useful in getting what they
want. After violence is learned, the behavior pattern can become a readily
accessible template, and therefore a "natural" way of responding to life.

Here are a few of the ways in which life has imitated media: In 1983,
Wilson and Hunter compiled 58 incidents of movie-inspired violence from
1970through 1982,and in 1987,Juliet Lushbough Dee reviewed fifteen court
decisions in which a child or young adult was seduced into violence by
television, films or rock music. When CNN media mogul Ted Turner stated
of media executives before a Congressional subcommittee in 1993, "They're
guilty of murder. We all are - me, too," he was both acknowledging the
responsibility of media for promoting actual and ultimate violence within the
society and provoking the awareness that media is not merely mindless
entertainment apart from life, but rather the very fabric of life itself, teaching
values, attitudes, and lifestyles. This realization provoked another admission
and gesture uncharacteristic of media personalities, when the rock group "The
Beastie Boys" gave up singing rap songs about carrying guns and smoking
angel dust. According to member Adam Yauch in an interview with A&E
cable network, even though the group did neither of these things, "it seemed
funny to put [them] into lyrics" until enough kids came up to him and said,

'''Yeah, I usedto listentoyourrecordgandgmokedugtallthetimel- ~hm~
God - So I think you do get an awareness after a while of when you're making
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music or making films or whatever, you start to notice that what you're doing
is affecting society."

In the year spanning 1996-97 in which Michael Carneal went on his
shootingbinge, the U.S. Dept of Education recorded 11,000incidents of school
violence involving weapons. In the years since then we have seen well over
thirty people killed and many more wounded in school shootings. In theApril
20, 1999incident in Littleton, Colorado, Eric Harris, 17,and Dylan Klebold,
18, may have showed just how influential media could be in the lives of
adolescents. Fans of goth music and Marilyn Manson, the two were also
obsessed with the violent video game "Doom" and, according to media
interviews with friends, played it every afternoon. Introduced first in 1993,
"Doom" and its successor "Quake" introduced in 1996, were within the first
wave of video games to develop the point-and-shoot strategy which
transformed the player into the shooter, and used the percentage of kills at
the end as the means of scoring. The games use realistic graphics, including
eviscerated prisoners in rooms filled with bloody skulls and body parts. As
technology has allowed the games to become faster and more detailed, the
variety of ways to kill have multiplied, including brass knuckles, nail guns,
pump-action shotguns and even grenade launchers to literally blow apart
whatever moves within the view of the player.

The significance of this in terms of perceptual process is, of course, that
visual experience is always real to the emotional system. If while we are
watching a film or television, the experience gets too uncomfortable, we can
suspend our emotional belief by calling on our intellect to restore emotional
balance, but this kind of rational action can only counteract the experience to
a certain extent, and it has limitations, as everyone who has experienced
nightmares after watching a scary movie knows. The brain's amygdala
remembers the emotional shape of the viewed experience and stores it for
future survival. Emotions are an integral and holistic preparatory part of
reasoning; logical reasoning influences behavior only by serving as a delayed
rational check on intuitive perceptions.

In the same way athletes train long hours to educate the unconscious
mind to move the body, the more conditioned our responses and thinking
become when we are continually exposed to patterns of experience, whether
in actual life or in media exposure. Because of the evolutionary development
of our perceptual system, we continue to learn from mediated experience and
from actual experience alike and use them to construct the maps by which we
can understand future experience. As early as 1957, Bruner, a cognitive
theorist, suggested that of the constructs stored in memory, those which are
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used to interpret events will be the most accessible through temporal recency,

association links, and emotional states. Sanbonmatsu and Fazio have explored
this in terms of recent media and concluded that:

Media are instrumental in developing the constructs available in
memory, and in determiningwhichof those constructsare chronically
accessible. (1991, p. 57)

Current neuroscience confirms that the more often a particular pattern of
experience (e.g., a film scenario or videogame violence) is repeated, the more
automatic and deeply engrained the neuronal circuitry becomes in the brain.

A Sense of Self

Although many of Sigmund Freud's theories on the unconscious have
been largely discredited because of their obscurity and sexual preoccupation,
the extent to which our consciousrationalitycontributes to mentalmechanisms
still remains at the forefront of both communication study and neuroscientific
inquiry.Communicationresearchers report that although peoplebelieve others
to be influencedby media, they believe that they themselves arenot. Likewise,
the issue of the role which choice and rationality play in decision making can
still be found in debates between quantitative and qualitative scholars, whose
assumptions range from the validity of aggregate patterns in predicting media
influence and behavior, as in Gerbner's work at the University of
Pennsylvania's Cultivation Project, to polysemic interpretation and
individualistic utilization of media messages, as espoused by Fiske (1978,
1986, 1987). Neuroscientist Ramachandran now believes that neuroscience
can:

Pick up where Freud left off, ushering in what might be called an
era of experimental epistemology (the study of how the brain
represents knowledge and belief) and cognitive neuropsychiatry (the
interface between mental and physical disorders of the brain), and
start experimenting on belief systems, consciousness, mind-body
interactions and other hall marks of human behavior. (1998, p. 3)

The aspect of human behavior that most interests Ramachandran in his
work with the mind is the phenomenon of self-deception, which, he feels, is
integrally tied into our sense of self, a phenomenon associated with left brain
function. The brain is divided into two halves, connected by a bridge called
the corpus collosum. Each half appears to be a mirror image of the other, but
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each performs a different function. In the vast majority of people, the left
hemisphere is specialized for the production of speech, syntactic structures,
and comprehension of meaning, where the right is concerned with holistic
aspects of vision, emotion, reading facial expressions, and nuances of language
such as metaphor and ambiguity. One characteristic of agnosognosic patients
with strokes to their right hemisphere is that they:

Tend to be blissfully unconcerned about their predicament, even
mildly euphoric, because without the 'emotional right hemisphere'
they simply don't comprehend the magnitude of their loss.
(Ramachandran, 1998,p. 133-134)

Ramachandran, however, believes that there is a deeper reason for their
denial: because our brains are bombarded with a bewildering array of stimuli
at any given moment, there must be some mechanism to generate coherence
in order to sift through it, some "stable and internally consistent 'belief
system'-a story that makes sense of the available evidence" (1998, p. 134).

This mechanism Ramachandran calls the "general." Located in the left
hemisphere, the "general" is conservative, and willing to sacrifice truth in
order to maintain stability. He explains:

. . . the coping strategies of the two hemispheres are fundamentally
different. The left hemisphere's job is to create a belief system or
model and to fold new experiences into that belief system. If
confronted with some new information that doesn't fit the model, it
relies on Freudian defense mechanisms to deny, repress or
confabulate-anything to preserve the status quo. The right
hemisphere's strategy, on the other hand, is to play 'Devil's
Advocate,' to question the status quo and look for global
inconsistencies. When the anomalous information reaches a certain
threshold, the right hemisphere decides that it is time to force a
complete revision of the entire model and start form scratch. The
right hemisphere thus forces a 'Kuhnian paradigm shift' in response
to anomalies, whereas the left hemisphere always tries to cling
tenaciously to the way things were" (1998, p. 136).

In the absence of a balance of power between the left and right
hemispheres, and the reality check implicit in the "Devil's Advocate,"
agnosognosic patients' minds can and do wander very far afield along a self-
delusionary path. Michael Gazzaniga (1998) also suggests a similar
mechanism, which he calls the "interpreter" that:
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Creates the illusion that we are in charge of our actions, and does so
by interpreting our past-the prior actions of our nervous system ...
Reconstruction of events starts with perception and goes all the way
up to human reasoning. The mind is the last to know things. (p. xiii)

Gazzaniga's "interpreter," parallel to Ramachandran's "general" but
without the right hemisphere's counter-mechanism, also exists in the left
hemisphere of the brain and works to maintain an integrated view of the
world and a consistent sense of self. In the face of contradictory evidence the
interpreter

construct[s] theories to assimilate perceived information into a
comprehensiblewhole. . . [because]Weneed somethingthat expands
the actual facts of our experience into an on-going narrative, the
self-image we have been building in our mind for years. The spin
doctoring that goes on keeps us believing we are good people, that
we are in control and mean to do good. It is probably the most
amazing mechanism the human being possesses (Gazzaniga, 1998,
p. 26-27).

To illustrate the intepreter at work, Gazzaniga reports on a series of
experiments in which identical stimuli produced choices explained by a whole
range of rationalizations. In one, a number of pairs of identical nylon stockings
were laid out and women were asked to choose one. When asked the reason

for their choices, each responded with seemingly logical reasons based on
non-existent differences in color, texture, and quality (Gazzaniga, 1992). In
"image" advertising, which uses aesthetics, context, and attitude to sell
products, widespread individual and social consequences may serve to
illuminate exactly how such an "interpreter" or "general" might work in visual
communication.

Both tobacco and alcohol advertising rely on pictures to convey stories,
in which the image of the self is the substance of the visual sales argument.
As advertisements become part of public discourse through media repetition
and their emotional appealsbecome "mainstreamed" into the mind as "product
images," people can then use the product to project a codified image of
themselves simply by using, wearing, driving, drinking or smoking the
product. Through product image, users can emotionally participate in the
embedded advertising story as well as project an outward identity to peers
familiar with the script.

Camel cigarettes, first introduced by R. J. Reynolds in 1913, did not
change its essential "image" from an exotic Turkish smoke to the character
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of Joe Camel until 1978 when it developed a marketing strategy in which
advertising would be developed:

With the objective of convincing target smokers that by selecting
CAMEL as their usual brand they will project an image that will
enhance their acceptance among their peers. (Exhibit 58, Mangini
vs. RJ. Reynolds)

Because its primary target was pre-teens and early teens, RJR cast the
camel in a variety of scenarios designed to appeal to that age group's social
angst:

With regard to "Social Group" participation, FUBYAS (First Usual
Brand Younger Adult Smokers) tend to live in a MOVIE. . . They
know the roles. . . They know the script. . . They know the costumes
. . .They know the props. We want to supply one of the props - their
brand of cigarettes. (Exhibit 55, Mangini vs. RJ. Reynolds).

Significantly, researchers Huang, Burton, Howe, and Sosin (1992) found
in studying the effect of this strategy not only that Joe Camel advertisements
had the highest mean appeal scores of all advertisements tested, but also that
youngsters ascribed to these images attributes which they associated with
their own ideal self images.

Such appeals areparticularly successful with youngsters and adolescents,
whose frontal lobe decision making abilities in have not yet matured. (Carter,
1999, p. 90). Research shows that children and adults think differently, using
different parts of their brains to "reason," and as children mature, information
processingmoves fromthe amygdalato the frontal lobe,that is, from emotional
to cognitive processing, as experience accumulates (Sanchez, 1998). Even
children who have been taught to critically analyze advertising will not
generate critical thinking on their own during exposure to advertising unless
directly cued to do so (Brucks,Armstrong & Goldberg, 1988). Research also
shows that teenagers have few rational coping strategies and may recognize
only simple, superficialpatterns within advertising (Friestad & Wright, 1992;
McNeal, 1992). This may be why young people have been found to be three
times more susceptible advertising images than are adults (Pollay, Siddarth,
Siegel, Haddix, Merritt, Giovino & Eriksen, 1996).

As neurological researchers suggest, what people consciously know does
not necessarilychange how they feel as a result of emotional learning.Because
for children and adolescents the stories implicit in visual advertising images
are consistent with the idealized self-image they hold of themselves, denial
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of smoking's consequences is practically inevitable. And as marketing data
shows us, if youngsters do not become addicted by the time they are 18 or 19
years old, the probability is they will not start smoking at all. Today, more
than 90 percent of all smokers begin smoking before the age of 18 (up from
50 percent in 1974),and they tend to be loyal to their first brand of choice.

Conclusion
In the early 1990s, then-president George Bush dubbed the coming years

"the decade of the brain." By the late 1990s,Michael Gazzaniga, who worked
with Sperry and Bogen in the development of Split Brain Theory in the early
1960s, had declared that "how the brain enables the mind is the question to
be answered in the twenty-first century" (Gazzaniga, 1998, p. xii). As the
new millenium gets underway, and we become more, not less, dependent
upon visual mediafor information,education,entertainment,and socialization,
an understanding of the brain's perceptual process becomes essential if we
are to make intelligent decisions about the visual media which have come to
dominate our lives.

When children select out particular kinds of negative media experience
and expose themselves to its patterns over and over again, they in effect not
only store up an increasingly automatic and limited number of perceptual
maps from which to interpret the world and make appropriate behavioral
choices, they also render themselves more vulnerable to media influence
because of an underdevelopment of rational defenses. However, because of
the plasticity of the brain, which continues to assimilate experience, much of
the damage caused by overexposure to media influence may be reversible.
Researchers at Stanford University Medical Center, for example, have found
that when youngsters' viewing habits (on average about 15.5 hours of
television,S hours of videotapes and 3 hours of video games) were reduced
by about one-third over the course of an 8-month schoolbased program which
actively discouraged television and video game use, aggressive behavior was
also reduced by about 25 percent (Robinson et aI., 2001).

Although we arenot yet at the stage where we can formulatelargerunified
theories for mind and brain, preliminary work in neuroscience has already
made it clear that the new millenium may bring a Kuhnian paradigm shift in
the way we think about visual communication media. By providing an
objectively testable framework to supplement and to validate media work in
the social sciences, brain researchers have begun to document and explain
much of the "how and why" of human behavior in response to their visual
world. Neuroscientific data gleaned from such technological innovations as
magnetoencephalography (MEG), positron emission tomography (PET), and
magnetic resonance imaging (fMRI) provide a solid foundation on which to
build new understandings of the neurological processes which underlie
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perception, cognition and visual communication, and by which to test the
assumptions of social science research. The "hard" science of the laboratory
and the "soft" findings of the social sciences, though still often at philosophical
odds, are getting closer than ever before to finding a working perspective
where the study of neural levels of circuitry can enlighten the understanding
of social behavior. To understand how this may work, we need first to
understand perception and the basic workings of the brain.
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