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many relatively specialized systems, but for our purposes it will be 
most useful to group the lobes into two large processing systems: 
The occipital and temporal lobes are in the bottom part of the brain, 
and the parietal and most of the frontal lobes are in the top part of 
the brain. A further neuroanatomical distinction must also be made: 
The frontal lobe itself can be divided into a top and bottom portion, 
based on how these portions are connected to the parietal and tem-
poral lobes, respectively. Thus the brain neatly divides into a top and 
bottom part.
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parietal lobe

occipital 
lobe

temporal lobe

Sylvian
�ssure
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The lobes of the brain. Note that the crease along the top of the temporal lobe is the 
Sylvian fissure, which divides most of the bottom brain from the top brain.

The top and bottom portions of the brain have very different 
functions. This fact was first discovered in the context of visual 
perception, and it was supported in 1982 in a landmark report by 
National Medal of Science winner Mortimer Mishkin and Leslie G. 
Ungerleider, of the National Institute of Mental Health. This trail-
blazing study, which went largely unnoticed in the popular culture, 
examined rhesus monkeys. Their brains process visual information 
in much the same way as the human brain.
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bottom parts of the frontal lobe, respectively. But more than that—
and more important for our theory—research has documented that 
the top and bottom brain systems each have an internal organization 
that allows the various constituent brain areas to communicate and 
work together rapidly.

object vision

decisions using 
object memory

decisions 
using spatial 
memory 

spatial vision

V1

PPDL

IC

IT

The first area to receive input from the eyes is V1 (the V for visual and the 1 to 
signify first). Massive neural pathways lead down to the temporal lobe (IT indi-
cates inferior—meaning lower—temporal) and up to the parietal lobe (PP indicates 
posterior—rear—parietal). Both pathways continue into the frontal lobe, to the 
dorsolateral (upper side, DL in the diagram) and bottom parts (IC indicates infe-
rior—lower—convexity). These pathways play a role in vision, in holding information 
briefly in mind to make decisions, and in other functions.2

Two Brain Systems

With systems in mind, let’s take a quick look at what the four lobes 
of the brain do and how they work together in the bottom brain and 
top brain. We’ll get into more detail later, as we continue to build 
the scientific foundation of our theory.

The occipital lobe (part of the bottom brain) is entirely con-
cerned with processing visual input from the eyes, and key parts of 
the temporal lobe (also in the bottom brain) process auditory input 
from the ears. These parts of the brain organize information-bearing 
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without doing this. But we need to distinguish between two kinds 
of use: One kind is like using the brain for walking, which is largely 
dictated by the situation. If you see your friend and want to talk to 
her, you walk. The other kind is like using the brain for dancing, 
which is optional. You rarely, if ever, absolutely must dance. But you 
could learn to dance, and dancing might develop into a hobby—and 
you then might seize any opportunity to dance.

When we speak of differences in the degree to which a person 
relies on, or utilizes, the top-brain and bottom-brain systems, we are 
speaking of differences in this second kind of utilization, in the kind 
of processing that’s not simply dictated by a given situation. In this 
sense, you can rely on one or the other brain system to a greater or 
lesser degree. For example, you might typically rely on your bot-
tom brain a good deal but your top brain a little less, yielding good 
observations but fewer complex and detailed plans. The degree to 
which you tend to use each system will affect your thoughts, feel-
ings, and behavior in profound ways. The notion that each system 
can be more or less highly utilized, in this sense (for reasons we 
examine in chapter 6), is the foundation of the Theory of Cognitive 
Modes.

Let’s have a brief overview of this theory now.

Four Cognitive Modes

Four distinct cognitive modes emerge from how the top-brain and 
bottom-brain systems can interact. The degree to which each of 
the brain systems is used spans a continuum, ranging from highly 
utilized to minimally utilized. Nevertheless, for our purposes it is 
useful to divide the continuum into “high” and “low” categories.

	H ighly Utilized Top	 Minimally Utilized Top

Highly Utilized Bottom	 Mover Mode	 Perceiver Mode

Minimally Utilized Bottom	 Stimulator Mode	 Adaptor Mode
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the possibility of ascertaining the several Intellectual and Moral Dispositions 
of Man and Animal, by the configuration of their Heads, published in 
1819, Gall maintained that as a person develops, brain growth affects 
the structure of the skull according to the respective size and shape of 
each underlying organ. A bump, he asserted, signified prominence in 
a particular aspect of personality, whereas an indentation suggested a 
deficit. Thus, examining a person’s skull was a way to assess the nature 
of his or her brain—and a way to assess the mental functions that are 
accomplished by specific parts of the brain. Later research showed 
that although skull structures indeed do differ from person to person, 
these differences do not reflect variations in the size of brain areas; 
cranial variations do not influence personality or mental capacity.

The nineteenth-century “science” of phrenology held that cognitive functions are 
localized in specific areas of the brain. A professional examination of a person’s skull 
could supposedly reveal the strengths or weaknesses of each.

But in its time, Gall’s theory caught fire. Here, at last, was a 
simple, easily understood theory of psychology. An ordinary person 
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Chapter 3

The Duplex Brain 

Franciscus Sylvius is credited with discovering the major anatomi-
cal divide between the top and bottom parts of the brain that bears 
his name. “Particularly noticeable is the deep fissure or hiatus which 
begins at the roots of the eyes (oculorum radices),” Sylvius wrote, in 
his 1663 Disputationem Medicarum. “. . . It runs posteriorly above the 
temples as far as the roots of the brain stem (medulla radices). . . . It 
divides the cerebrum into an upper, larger part and a lower, smaller part” 
(emphasis added).

The seventeenth-century Dutch scientist Franciscus Sylvius is credited with first 
identifying the divide between the top and bottom parts of the brain that now bears 
his name. Its significance went unrecognized for centuries. J. Voort Kamp in Institutiones 

Anatomicae, by Caspar Bartholin.
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temporal lobe is vital to the processing of sound and comprehension 
of language. It also plays a major role in entering new information 
into memory, some aspects of emotion, storing visual memories, de-
fining the colors of objects, and classifying perceived objects.

As we have seen, these two lobes make up most of the bottom-
brain system. This system registers sensory input, organizes it, 

MAJOR FUNCTIONS OF THE LOBES

Frontal lobe: 
• 	 Setting up plans, making decisions, holding information briefly in 

mind, sequencing, directing attention, noticing disparities between 
what was expected and what occurred, emotional memories

• 	 Producing speech, controlling emotional expression, guiding move-
ments

Parietal lobe:
• 	 Locating objects in space relative to the body, specifying relative sizes 

and locations of objects
• 	C arrying out arithmetic, touch

Occipital lobe:
• 	 Organizing visual input into shapes, surfaces, and objects
• 	 Sending visual information to the temporal lobe and the parietal lobe 

for further processing

Temporal lobe:
• 	 Storing information in visual long-term memory; entering new infor-

mation into long-term memory; hearing
• 	C lassifying perceived stimuli, comprehending language

frontal lobe
parietal lobe

occipital 
lobe

temporal lobe
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1

arcuate
fasciculus

uncinate
fasciculus

occipitofrontal fasciculus

The major long-range connections (fasciculi) in the brain. Note that these connec-
tions define which parts of the frontal lobe are in the top-brain system and which 
parts are in the bottom-brain system.

We must note what, at first blush, appears to be an important 
exception to our generalization about what the top brain does versus 
what the bottom brain does: Broca’s area, which is involved in speech 
production, is located in what we would call the bottom-brain por-
tion of the frontal lobe. This area receives rich connections from 
the top parts of the frontal lobes, from the temporal lobe, and from 
motor, somatosensory, and parietal regions. The pattern of connec-
tivity suggests that it functions in part as if it were in the top brain, as 
we would expect if it controls the mouth, tongue, lips, and vocal cords 
during speech production. However, the area has also been shown 
to play an important role in language comprehension—as we would 
expect if it were performing bottom-brain functions. Moreover, this 
area is activated when people try to interpret the meanings of other 
people’s actions—again, a bottom-brain sort of function. Consistent 
with these functions, this area has also been implicated as playing 
a role in allowing people to understand the meaning of nonverbal 
gestures.2 Thus, Broca’s area appears to play a role in classifying and 
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Santa Barbara) examined the relation between how people scored on 
tests of visualization versus how they scored on tests of spatial abili-
ties. One of the tests of spatial abilities was the Paper Folding Test, 
a standard measure already used by other researchers. In this test, 
people are required to look at a series of drawings of a square sheet 
of paper, which is folded, and then folded again (two or three times). 
The last drawing in the series shows where a hole is punched all the 
way through the folded sheet. The test-takers then must examine 
five drawings of an unfolded sheet, which show different locations 
where the hole would appear, and indicate which one illustrates how 
the unfolded paper would actually look.

An example of an item in the Paper Folding Test, with an explanation of the cor-
rect answer. Top row: In this test a person is shown a sheet of paper that is folded in 
a particular way, and then a hole is punched through the folded sheets (on the left). 
The participant is asked to select which of the unfolded alternatives (showing where 
the holes occurred, on the right) is correct. Bottom: A visual explanation of why C is 
the correct answer. With kind permission from Springer Science+Business Media: Memory & Cognition, 

“Spatial Versus Object Visualizers: A New Characterization of Visual Cognitive Style,” Vol. 33, issue 4, January 1, 

2005, Maria Kozhevnikov.

The crucial finding reported by Kozhevnikov, Hegarty, and 
Mayer was that visualizers scored either very high or very low 
on the spatial abilities tests—not in the average range. For com-
parison, verbalizers had the usual pattern found with most tests, 
where the majority of people score in the average range on the 
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An example of a stimulus used in the mental rotation task. Participants were asked 
to mentally rotate one of the objects in each pair so that it lines up with the other, 
and then to compare the two objects to decide whether their shapes are identical or 
whether one is a mirror image of the other. With kind permission from Springer Science+Business 

Media: Psychonomic Bulletin & Review, “Training Generalized Spatial Skills,” Vol. 15, no. 4, January 1, 2008, 

Rebecca Wright.

In the grain resolution task, the participants were asked to visual-
ize pairs of named objects and decide which one has a surface with 
“finer texture or denser grain.” (“Denser grain” meant more dimples 
or bumps per inch on the surface.) For example, mentally compare 
a strawberry and a blueberry—which one has finer texture or denser 
grain? (Answer: The blueberry has finer texture.) Or how about the 
surface of an (unpeeled) orange versus a golf ball? (Answer: The or-
ange has the finer texture.)

In the degraded pictures task, people tried to name the object 
shown in a line drawing that was missing random segments and was 
overlaid with random line segments; when performing this task, 
people tend to look for patterns that suggest an object, and then 
visualize the entire object and see whether it fits the remaining line 
segments.

In both of these tasks, the researchers measured how accurate 
the participants were and how long they took to respond.

The results were just as expected:
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Top: An example of a stimulus used in the degraded pictures task. The participants are 
asked to name the object, in spite of the interference from the random line fragments 
placed over the drawing of it. Bottom: The outline of the embedded drawing (shown 
here to illustrate it; participants never saw this drawing during the test). With kind permis-

sion from Springer Science+Business Media: Memory & Cognition, “Spatial Versus Object Visualizers: A New 

Characterization of Visual Cognitive Style,” Vol. 33, issue 4, January 1, 2005, Maria Kozhevnikov.

On the mental rotation and embedded shapes tasks, which rely 
critically on the top-brain system, participants who scored as high-
spatial visualizers (having scored as “visualizers” and also having 
high spatial ability, as in the original study Kozhevnikov and her 
colleagues reported, summarized above) performed better than 
participants who scored as low-spatial visualizers. This makes sense 
because the tasks require proficiency in spatial imagery.

On the grain resolution and degraded pictures tasks, which 
rely critically on the bottom-brain system, participants who scored 
as low-spatial visualizers performed better than participants who 
scored as high-spatial visualizers. This makes sense if these people 
were good at using their bottom brains to visualize shapes.

The conclusions:
Spatial and object mental imagery are different, and the reason 
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Knowing this, consider what happens when we square the r 
value of –.05: We get .0025, which means that a quarter of a percent 
of the variation in the spatial scores can be predicted by the varia-
tion in the object scores (and vice versa). For most purposes, then, 
the two sets of scores can be treated as not being related.

The relationship between scores on the Object Imagery versus the Spatial Imagery 
scales of the Object and Spatial Imagery Questionnaire (OSIQ). Each dot represents 
the scores on the two scales from a single person; the bar graphs illustrate how scores 
on the scales were distributed. Object visualizers had higher scores on the object scale 
than the spatial scale, and vice versa for spatial visualizers. The horizontal line shows 
how scores on the two scales were generally related. With kind permission from Christopher F. 

Chabris. 

Boiling all this down, when a large sample of randomly se-
lected people was examined, for practical purposes the two abili-
ties were found to be independent. Yes, there is a small negative 
relation—indicating that people who are good at object imagery 
tend to be less good at spatial imagery, and vice versa—but when 
ordinary people are selected, a person’s facility with one kind of 
imagery says almost nothing about his or her facility with the 
other kind.
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piece of brain anatomy. The operation went according to plan and 
Jenkins recovered without incident; his convulsions were indeed 
gone, and, like Sperry’s monkeys and cats, on casual observation he 
seemed cognitively normal.

Six weeks after surgery, Sperry began to study his first split-
brain human. Jenkins was gratefully cooperative during weekly ses-
sions that continued for months.

corpus callosum

A view of a brain, seen from the top with a cutaway view that exposes the corpus cal-
losum. The corpus callosum is the largest connection between the two cerebral hemi-
spheres (left/right halves of the brain).

Sperry and his colleagues devised ingenious tests by which they 
could assess the cognitive functioning of each half of Jenkins’s brain, 
together and in isolation. These tests relied on the established facts 
that the left hemisphere controls movement of the right side of the 
body (and vice versa), and the left side of each eye sends information 
to the left hemisphere and the right side of each eye sends informa-
tion to the right hemisphere.2 The results confirmed what Sperry 
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Life magazine’s five-part series on the brain in the autumn of 1971 helped build public 
interest in neuroscience.

After a decade of intense study, many basic questions remain un-

answered. In fact, it is possible that the brain may be governed by 

principles too complex for it to grasp. And even if man does learn 

to dismantle the loom that spins out his existence, he will find 

himself with knowledge that could be misused.

The left brain/right brain story offered reassurance that we could 
be master of our own brains. This was fertile ground in which a new 
theory of psychology could take root.

Even before Sperry’s Nobel Prize, the left brain/right brain story 
had started to spread through popular culture. It gained momentum 
two years after the Life magazine series, when the New York Times 
Sunday Magazine published an article, “We Are Left-Brained or 
Right-Brained.”

“Two very different persons inhabit our heads,” the article 
began, “residing in the left and right hemispheres of our brains, the 
twin shells that cover the central brain stem. One of them is verbal, 
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RIGHT-BRAIN
FUNCTIONS

Art awareness

Creativity

Intuition

Insight

Holistic
thought

Music
awareness

3-D forms

LEFT-BRAIN
FUNCTIONS

Analytic
thought

Logic

Reasoning

Science
and math

Reading
and writing

Number
skills

The major purported functions of the left brain versus the right brain, according to 
popular lore. 

No one, it seems, is too young to benefit. Toys and DVDs can 
supposedly “develop” your toddler’s left or right side (Stephen 
Hawking or Georgia O’Keeffe; you choose),10 whereas an older 
kid might benefit from an ancient calculating device: “How can we 
motivate BOTH parts of the brain at a time? Learning abacus can 
accomplish this goal,”11 one merchant asserts. And another Internet 
site claims that “whole brain integration means using the Left and 
the Right side of the brain together, which improves the use of your 
brain by a factor of 5–10%.”12

Those inclined toward effortless improvement can even indulge 
in “essence therapy,” as it is called: “Left/Right Brain Essence helps 
restore left/right brain balance,” one ad promises. “Supports physi-
cal coordination, meditation, creativity, and mental and emotional 
balance.”13
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With two brain systems and two possibilities for each of them, 
we can thus identify four different cognitive modes—four different 
ways of interacting with people and responding to situations that 
arise in the world:

	H ighly Utilized Top 	 Minimally Utilized Top 

Highly Utilized Bottom	 Mover Mode	 Perceiver Mode

Minimally Utilized Bottom	 Stimulator Mode	 Adaptor Mode

Mover Mode results when the top- and bottom-brain systems are 
both highly utilized.

According to our theory, when people think in this mode, they 
are inclined both to implement plans (using the top-brain system) 
and to register the consequences of doing so (using the bottom-
brain system), subsequently adjusting plans on the basis of feedback. 
The evidence suggests that prior to his injury, Phineas Gage often 
relied on this mode when he was at work; he probably could not 
have risen so far so fast if he had not. But after his accident he could 
no longer operate in this mode.

People who habitually operate in Mover Mode tend to be well 
suited to being leaders. They might head a company, act as a prin-
cipal of a school, or take charge of revising a church afterschool 
program. According to our theory, people who habitually operate in 
this mode should be most comfortable when in positions that allow 
them to plan, act, and see the consequences of their actions.

You may know someone who habitually operates in Mover 
Mode. Perhaps she is the head of a neighborhood association. This 
person consistently looks ahead and devises plans, which she puts 
into action. For example, she may be the one who comes up with a 
clever way to get businesses to donate services for the annual fund-
raising auction. But she does not blindly charge ahead. If a plan to 
have this fund-raiser falters, for example, she would be the first one 
to think about what went wrong and how to do it better next time.
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and had three minutes to navigate it and tag duplicate greebles; they 
were paid in proportion to how many greebles they correctly tagged.

Computer-generated artificial objects, known as greebles, used as stimuli in the maze 
experiment. Images courtesy of Michael J. Tarr, Carnegie Mellon University, www.tarrlab.org.

Crucially, some pairs of participants included one member who 
had scored high on top-brain, spatial-based mental imagery but 
low on bottom-brain, object-based mental imagery. In these teams, 
the second member had the opposite sets of scores, high on object-
based mental imagery but low on spatial-based mental imagery.3

Here is the trick of the experiment: The participants were either 
given roles that fit their strengths or given the opposite, incom-
patible, roles. That is, in the compatible condition the high-spatial-
imagery person was asked to navigate and the high-object-imagery 
person (who is adept at classifying objects, as well as other sorts of 
stimuli) was asked to tag; in the incompatible condition, the role as-
signments were reversed. Finally, a third group contained either two 
high-object-imagery or two high-spatial-imagery people.

Here’s what happened: The teams in which the assigned roles 
were compatible with the participants’ abilities performed much 
better than the other two types of teams. However, these were the find-
ings when team members were not allowed to talk to each other. When 
team members were allowed to talk to each other while navigating 
through a second maze, a different picture emerged:
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