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Negotiating Cognitive Dissonance

If you were ligening to a spoken tape recording which had some interference on it but was ill
comprehensible, how hard would you try to make it clearer? The answer probably depends on whether
youagreed withwhat youwere hearing! In 1967, the experimentd psychologists Timothy Brock and Joe
Balloun played for their subjects atape-recorded message attacking Chritianity.! Some of their subjects
were steady churchgoers, whereas others seldom if ever went to church. But Brock and Balloun
ddiberatdy added dtic to the recordings. They found that the non-churchgoers tended to make a
concerted effort to clarify the message by removing the static. The churchgoers, on the other hand, were
more likely to live with the static and let the message remain hard to heer.

Brock and Bdloun did another study where they put satic in atape-recorded message that linked
smoking to cancer. Again, it was the non-smokers who made the effort to remove the datic and clarify
the message. Smokers tended not to make the effort and to leave the static alone.

These psychologica studies show that people want, al other things being equd, to get outside
inputs consstent with their own previous beliefs and actions. That is, they try to avoid conditionsthat lead
to cognitive dissonance, aterm originated by Leon Festinger.? Cognitive dissonance means the ability
of a person to smultaneoudy hold at least two opinions or beliefs that are logicdly or psychologicaly
inconggtent. In some cases the believer is aware of the contradiction. In other cases she or he is only
conscious of the two beliefs separatdy, in different contexts.

Academic research on cognitive dissonance was popular in the 1950s and 1960s but then went
out of fashionfor many years. The attention of both cognitive and socid psychologiststurned in that period
to “cold cognition,” that is, cognitive tasks that don’'t evoke strong emotional responses. This type of
experiment was, in genera, easier to perform than “hot cognition” where strong emotions are involved.
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That is because “ cold” experimentsrequirelesselaboratetelling of cover stories to the subjects and pose
fewer ethical dilemmas. Gradudly, though, socia psychologists returned to a strong interest in emotiond
aspects of motivation, starting in the mid-1980s. This included a revival of research into the factors
influencing cognitive dissonance® In addition to the academic interest in the subject, cognitive dissonance
has remained a useful concept in folk psychology as well as some forms of psychotherapy.

Festinger described some typica reactions to cognitive dissonance as follows:

1. The exigtence of dissonance, being psychologicaly uncomfortable, will motivate the
person to try to reduce the dissonance and achieve consonance.
2. When dissonance is present, in addition to trying to reduce it, the person will actively

avoid situations and information which would likely increase the dissonance.

But how do they try to reduce it? There's the rub. Some people resolve dissonance by “tuning out”
informationthat threatens their biases or preconceptions. Thisisonereasonwhy many peopleareattracted
to “tota systems’ of bdiefs, whether in rdigion, politics, or psychotherapy. But other people use more
imaginative and complex methods of resolving dissonance, and these tend to be more sdlf-actualized.®
Specificdly, sdf-actudized people are more likdy to synthesize conflicting elements rather than decide
between them. Sdlf-actualized people are dso less likely to resolve conflicts by repressng information
about their environments. This will lead me to construct a series of brain- and neural network-based
hypotheses about how sdf-actudized cognition might be organized biologicaly, and how it differs from
cognition in people who aren’t self-actudized.

The stuations that Festinger describes refer to subjectswho have aready made decisons but may
receive information that is inconsgstent with a previoudy madedecison. For example, aperson may have
become a heavy cigarette smoker because s/he likes the taste of a particular brand of cigarettes or finds
they reduce tenson. If the same person receives new information that smoking is likely to have worse

effects on hedth than she previoudy thought, s'he could react inmany possible ways. S’he could change
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her or his behavior, by quitting smoking. Or ghe could change his or her cognition, by denying the new
information about the healthrisksof smoking. Or shhe could integrate the new information but till decide
that the benefits of smoking outweigh the risks.

The smoking example shows that the effort to reduce dissonance often can lead to sdlective
repressionof informationthat arguesagaing previoudy made decisions. Thetendency to repressisgreater
whenthereisheavy personal invesment inthe decisions. For example, Festinger discusses dataon people
who have just purchased new automobiles, adecisionthat looms farly large onthe investment scale. After
purchase, these people tended to look at advertisements for the brand of car they had just bought more
than they did a advertisements for other types of cars.®

Since Festinger’s semind research, there has been some dispute among psychologists about the
importance of dissonance. There has been evidence suggesting that people are mogt likely to fed bad
about performing actions that conflict withther professed attitude whenther actions are likdly to havebeen
harmful or unpleasant to others, and when they perceive they have persond responshility for those bad
consequences.”  More recently, though, it was found that dissonance in and of itsdlf, apart from its
anticipated consegquences, can lead to physiologica discomfort. For example, Eddie Harmon-Jones and
his colleagues gave some experimental subjects a choice to write on a piece of paper that a bad-tasting
drink in fact tasted pleasant. Then the subjects were asked to throw that piece of paper away so nobody
would be influenced by it. In spite of the lack of consequences of their acts, the subjects who pretended
the drink tasted pleasant <till showed an increasein their skin's dectricd conductance, which isatypica
physiologica measure of emotiona discomfort.®

That acognitivemismatchcanbeemotionally uncomfortableis hard for many people (researchers
as wdl as lay people) to accept. This is because those people bdieve the common nonsense that the
cognitive and emotiond spheres areseparate. But theemotiond effectsof cognitive dissonance makesense
in a dynamic neura network in which cognition and emotion are deeply intertwined. And thereis much
evidence of emotion and cognition being intertwined in the actua brain. The fronta lobes, which are

involved in high-level cognitive processing, are also connected heavily with the limbic sysem and
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hypothaamus, whichare areasinvolvedindriveand emotion.”  The hypotha amus exertsregul atory control
over the autonomic nervous system, which influences skin conductance and other physiologica responses
to environmental events.

Moreover, theemotional distress resulting from cognitive dissonance makes sense for the purposes
of adaptation. This is because accurate information processing increases the predictability of our
interactions witha complex environment. If theinformation wereceveiscontradictory or lackscoherence,

this provokes anxiety about our ability to cope with the environment’s demands.

Levels of Mental Conflict Resolution

Festinger’ s definition of cognitive dissonance mainly emphasized mental conflicts that occur after
a decision is made. But other psychologists have used a similar theoretical perspective to understand
conflicts that occur before decisons are made. For example, Daniel Wegner and Robin Vallacher
discussed different waysthat people handlewhat they call eval uativeinconsi stencies, that is, combinetions
of different pieces of information that could lead to pogtive and negative evaduations of the same person
or the same course of action.® Weturn now to these different strategies for resolving inconsistencies. That
should provide cluesfor neura organizationof high-level cognitive informationprocessingand howit differs
between individuas.

A 1954 study of evaduative incondstency by Eugene Gallin, largely confirmed by later Sudies, is
discussed in Wegner and Vallacher’ sbook.2° In Gallin’s work, subjects were shown afilm of the same
young woman engaged in a range of behaviors. The first two scenes suggested that she was sexudly
promiscuous, which would be likely to lead to a negative evauation (more so in the 1950s than it would
have more recently!) After a neutral middle scene, the last two scenes suggested that she was kind and

" While different parts of the frontal lobes seem to be speciaized for cognitive and emotional functions (see
Fuster, 1997), these two parts are heavily interconnected and most neuroscientists consider them part of a unified
system.
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considerate, which would be likely to lead to a positive evauation. Then the subjects were asked to
describe this woman in writing.

Gallinfound that subjectstended to fdl inone of three categories of description, whichwere called
univalent, aggregative, and integrative Univalent descriptions focused on either the woman's
promiscuity or her kindness, ignoring the other entirdy.  Aggregative descriptions mentioned both the
promiscuity and the kindness, but separately, without trying to form a unified impression.  Integrative
descriptions included an effort to forma unified explanationencompassing both sets of behaviors, such as
“she’ s happy-go-lucky” or “she' s easygoing.”

Mogt of us are univaent, aggregative, and integrative at different times. Which strategy we adopt
depends in part on how compeling the two “sides’ of the information conflict are. For example, if we see
a person being kind over several years, one short period of promiscuity may have little effect on our
impressons of the person. Wegner and Valacher reported other studies in which univalence can be
disguised asintegration.** Some subjects exposed to information that aperson wasloya but also sarcastic
and stubborn formed a globa negative impression of the person, and then explained away the loydty as
blind faith in authority.

But the strategy a person usesto resolve incong stency al so depends oninternd persondity factors
of the decisonmaker’s. Oneof theseishow much heor sherdieson hisor her own credtivity as opposed
to accepting outside judgments.

Not only isthe amount of integrationwiddy different amongindividuds, it variesagreet ded in the
lifetime of the same individud. Typicdly, children aremost proneto using univaent srategies. Aggregative
drategies first emerge just before adolescence and integrative Strategies during adolescence.

Now let’ sreturnto the Festinger-styl e, post-decisional form of cognitive dissonance. Psychologica
experiments on cognitive dissonance have only begun to address different types or leves of conflict
resolution.*? Themost common method of resolution ischanging an attitude after one has acted inamanner
contrary to the attitude. But the psychologistsR. A. Elkin and Michadl Leippe showed that in some cases,
such attitude change doesn't rdlieve the physiologica discomfort (such as skin response) caused by the
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dissonance!®* My unconfirmed speculaionisthat this experimenta result reflectsold falk sayings like“the
body doesn't li€” and * one convinced againg their will is of the same opinion ill.”

Would a*higher level” of resolution reduce physiologicd measures of discomfort? There don't
seem to be any results on this. But recent work of Leippe and his colleagues suggests that people adopt
more elaborate methods of dissonance reduction, rather than smple attitude change, when they have
greater emotiond investment in the attitude involved.* For example, Margo Monteith induced white
subjects who showed little anti-black prejudice to discriminate againgt ablack person.®® These subjects
had agreat invesment in seeing themsealves as egditarianand fair-minded, so were hurt deeply whenmade
aware they had acted contrary to this sdf-image. Asaresult, most of them engaged in some elaborate
cognitive restructuring® by reading an essay about how easily people canfdl into discriminating behavior
and thinking about how that might be avoided. The long-term effect may be to enable these people tolive
more fuly by their egditarian beliefs. Thiskind of cognitive restructuring is less common when the issue
involved is more trivid (e.g., imposng a smdl parking fee at a universty). Inthe latter case, ether the
attitude may change or the dissonance may smply be forgotten.

But highleves of dissonanceonimportant issuesdon’t ways lead to cognitive restructuring. They
sometimes|ead instead to emotiond pardlysis.t’ Thefactorswhich make people resolvedissonancein one
way or another haven't been studied much, but would seem to involve persondity differences aswell as
socid contexts. It seems likely, for example, that “higher levels’ of resolution and more elaborate
restructuring are associated with greater credivity. For example, Albert Eingein arrived at his theory of
relativity through a lengthy process of cognitive restructuring.  This occurred after he noted dissonances
between the existing Newtonian theory and recent observations of other physicists, both of which he had
grong investment in.

Higher levels of resolving dissonance dso seemlikely to associated withgregater self-actudization.
AbrahamM as ow noted that self-actudized people bridge dichotomies betweenimportant dementsintheir
mental makeup (e.g., emotionand reason), rather Smply livingwiththe dichotomies or suppressing one side
of them.’® So far, little has been done to integrate these three seemingly related areas of psychological
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study — cognitive dissonance resolution, credivity,*® and sdf-actudization. But inthe current integrative
climate of psychology, | expect therewill soon be experimentsthat bridge two or more of thesethree aress.
The*“systems approach” provided by neurd network theory should aid in seeing the relationships between
these concepts and providing testable hypotheses about them.

The next section begins the exploration of cognitive strategies in model neurd networks. The
network model will provide ametaphorica description of some of the interacting psychologica processes
involved in self-actudizing tendencies, whichmay be stronger or weeker in different people or at different
times within the same person. Some of these processes | interpret tentatively as andogous to amounts of

certain brain chemicals or eectrica activities of certain brain regions.

Self-actualization as Optimal Cognition

Sdf-actualized people tend toward what Wegner and Valacher caled integrative strategies of
absorbing conflicting information. Whenever possible, they resolve ambiguitiesin away that synthesizes
conflicting interests within the mind rather than choosing betweenthem. Thisdlowsthemto bridgetypica
dichotomies such as serious versus playful, masculine versus femining, strong versus generous, rationa
versus emotiond, by innovative solutions to complex problems.

Mad ow was among those who believe that humanbehavior isnot necessarily, or evenmuchof the
time, optima. He believed that only about one in a hundred people are fully sdf-actualized, but most of
the rest of us achieve that leve of function in flegting, rare satesthat he caled peak experiences. This
suggeststhat our brains are dl capable of being in optima states but are not there al or most of the time.
| will attempt to use brain science and neurd networksto get amechanigtic description of what congtitutes
optima mentd function (including behaviors, concepts, and beliefs) and how a system can move from less
optimal to more optimal function. Thiswill in turn suggest some scientific hypotheses about the “imp of the
perverse’: why don't dl people, dl the time, move toward optima performance? Why doweonly improve
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our mental states some of the time, and at other times get mired in sates that we know are unsatisfying or
unplessant?

To attempt to answer these questions, we need to look for variables that differ between people,
or within the same person as a function of mood, and that influence how likely we are to achieve optima
cognition. It will turnout that akey variable is one that measures a person’s willingness to accept and live
with partial satisfactions.

To describe a hypothess about sdf-actudization, | will employ the mathematica language of
dynamical systems (the same fidd that is more popularly known as chaos theory; see Chapter 4). A
dynamica system can be defined roughly as a description of the changes over time in some set of interacting
vaiables. In a neura network, some of the interacting variables are activities of nodes, which may
correspond to average frequencies of electrica impulses among thousands of neurons. These activities
could relate ether to brain regiondectrica or metabalic activity, or else to strength of a particular emotion,
memory, percept or behaviora plan. Other variables are connection weights, which may correspond to
average amounts of some chemicd transmitter substances at synapses. These connection weights
correspond to associations between brain areas or between concepts.

In neurd network theory and in economic decision theory, there is often amathematica function
of dl the interacting variables that in some way roughly describesthe system’ sgods (inanegaive manner,
that is, what the systemistrying to avoid or minimize). An optimd state iswhere this mathematica function
reechesits smdlest possble vdue. In some sysems arising from physics, the function being minimized is
an energy expenditure, so the minimum energy denotes the least effort or least resistance. In a
psychologica or socid system, the function is more abstract, but the terminology of “energy” is dlill often
used snce the mathemética theory is the same as for aphysical sysem. Ineconomics, thisfunction might
represent a cog, but for generdity | will till use the termenergy. Thisabstract functionisaso sometimes
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called aLyapunov function after the early Twentieth Century Russian mathematician A. M. Lyapunov’

who was a pioneer in dynamica systems theory.

A variety of system dgorithms have been derived for achieving such a minmum energy. | will
propose another such agorithm and conjecture that it approximates some process occurring in actual
brains. Thedatabase about salf-actudizationisextremely wide and diverse, so our discusson must befairly
abstract at this stage. However, mathematica descriptioncanhep us see andogies across diverse fidds.
In addition, my proposed modd will lead to some very tentative suggestions about possible involvement

of specific brain areas and chemica neurotransmitters in the processes discussed.

Global VersusLocal and Part VersusWhole

Theideaof anenergy minmumis shown symbalicadly inFigure7.1. Thesystem'sstateat any given
timeisrepresented abstractly as a point in space (“where you'reat,” metgphoricaly), whichdlowsone to
visudlize the changes over time in adynamica sysem.? In this picture, the point in Space is occupied by
a “bdl bearing.” The coordinates of the point in space represent a pattern of activity levels of different
network nodes (see Chapter 2) or different mental subsystems. The curvesin that figure represent some
of the possible paths (trajectories) for that system as it moves through time. The height represents the
systemenergy or Lyapunov function, and it can be shown mathematicdly that the trgjectoriesdways move
fromhigher to lower energy. So if lowest energy represents optimal functioning, the systemis guaranteed
to move toward an optima date, right?

Wrong!

AsFigure 7.1 indicates, our abstract bal bearing canget stuck ina“well” around an attractor that
isnot the lowest (“optima™) point on the curve, such asthe point “ A” inthefigure. Analogoudy, aneurd

* Alternative spellings include Liapunov, Liapounov, and Lyapunoff.
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dynamica system can get “suck” in agate that is lower in energy than the surrounding states, but not the
lowest for the entire system.  In mathematica terminology, such agtate is caled alocal minimum of the
energy or local attractor for the system, as opposed to the global minimum which isthe very lowest
point on the curve. What does this mean for psychologicad and cognitive functioning? A locd minimum
isamode of, or at least ametaphor for, apsychologicd state that is not the best imaginable but may seem
to be the best that is currently available. (In

A

LOCAL
MINIMUM B

GLOBAL
MINIMUM

Figure 7.1. The path of the variables in many neural dynamica systems is analogous to the path of
a ball bearing along a curve (representing the system “energy function”). Like the ball bearing, the
system eventualy reaches a loca minimum state of the energy (either A or B in this figure). (Adapted
from Rumelhart and McClelland, 1986, Volume |, with the permission of MIT Press.?t)
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decision theory and economics, Herbert Smon coined the term satisficing for the act of seeking such an
imperfect but partidly fulfilling ¢ate?) This could include, say, a decision to accept ajob or relationship
that doesn't fulfill dl of your previous desires or expectations, but is adequate and meets some of your
needs.

Many computer dgorithms have beendevisedto move a systemout of a nonoptimal loca minimum
of anenergy function, and closer to anoptimal globa minmum. Oneof themost popular of such agorithms
is called simulated annealing.Z | won't go into a technical description of smulated anneding, but the
basic idea is embodied in the name. Anneding isa processin metdlurgy, in which a meta is heated to
increase flexibility when a change in shepe is desired, and then cooled when the desired shape has been
achieved. In a neura network, “heating” and “cooling” are not actua but metaphorical processes.
“Heating” means an increase in random “feverish” activity. If the network “hests up,” the probability of
random fluctuation out of the current stateisincreased. If the network decreases its random activity or
“cools down,” this fluctuation probability isdecreased. Specificaly, whenthe“bal bearing” of Figure 7.1
istrapped inone of the local attractors, randomnoiseis added to the network (it is“heated”) to “ shakethe
bearing loose” urtil it gets to a state where it is drawn to the globa energy minmum (point “B” of that
figure). Whenitisheading in the desired direction, the noise is removed (the network is* cooled”).

Figure 7.2 depicts my neurd network theory that applies smulated annediing to human decision
meking. Thebasic needsof the organism are encoded by anetwork of nodes (represented by light or dark
circles) that compete with each other for satisfaction (competition indicated by the minus sgns on the
pathways betweennodes). Each need node represents fulfillment of a different drive such as hunger, sex,
safety, esteemn, or meaning. In awidely read paper, the neural network theorists Michael Cohen and
Stephen Grossherg mathematically analyzed a neural network made of such competing nodes* Cohen
and Grossberg proved that their network has an energy or Lyapunov functionand that every trgjectory of
their system moves toward an attracting sate that is at least aloca minimum of that function. The model
of Figure 7.2 connects this network of needs to other networks that do other things. One of these
networks is a “world modeler” that compares the current level of satisfaction with potential satisfaction.
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The world modeler “imagines’ various possble states of the need subsystem and caculates the
mathematica energy function (see Figure 7.1) for each. Thisworld modeler may be analogous to part of
the brain’ s frontal lobes, which are believed to encode representations of projected future states.?®
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Figure 7.2. Neura network model of self-actualization. (a) Needs compete with one another (see
minus signs inside the “Needs’ box). (b) The world model imagines a “better” alternative state
(mathematically, one with a smaller energy function than the present one). (c) Then a “menta
comparison” takes place & the “creative discontent” node. (d) This in turn sends noise to perturb the
balance between needs and “shake” the energy “ball bearing” out of the nonoptima local minimum
at A. (Adapted from Levine, 1994, with the permission of Lawrence Erlbaum Associates.)

If the (abstract) energy of some other projected stateis less than the energy of the current state,
the network getsinto a state that is anadogous to humandiscontent. That is, the network “wishes’ to change
its state becauseit “thinks’ that another possible Sateis “better.”  In the network, this meansthat asigna
issent to a“ discontent” node that inturn sends random noise back to the need subnetwork. Thisnoisecan
move the needs subnetwork out of alessthanoptimal local minimum, asinthe classical Smulated anneding
agorithm. The*discontent” may be analogousto therole described by the neuroscientist Antonio Damasio
for the orbitd part of the fronta lobes, whichseems to rule out possible courses of action which would be
too emationaly unpleasant or painful.? This can be the kind of discontent that fuels creativity and drives
innovetive approachesto lifel

So if sef-actudization means reaching the optima state, what ismeant by a“ self-actudized” verson
of this network? Both the discontent Sgnd and the response to it must be strong. I either the signdl or
response is too weak, the network never leavesitsunsatisfying locad minimum. By andogy, a person will
never escapethe “traps’ of dead-end jobs, relaionships, or activities unlessshe or he both fed's conscious
of discontent at this Situation and motivated to act on this discontent.’

Now how might we define the optimd state of this menta-emotiona network? 1t should be, on
the average, a state that meets the greatest possible number of needs. Not only should it dedl with basic
surviva needs like safety and food, and then“mid-levd” needslikelove and belonging, but dso the needs
for development of full potentid, piritud meaning, and a sense that one is benefitting society.

So far | have been discussing development of potentid in individuals. But what about society as
awhole? Think of society as an organism anadogous to an individud, only more complex. In dynamica
systems terminology, as long associety is stuck inanundesirable “loca minmum’” that meetsthe needs for
order, safety, and coherence, but not the needsfor meaning, richness, and loving closeness, no individud

" The reader who has seen the web site “www.disgruntled.com” for people dissatisfied with their jobs and
seeking more creative work options may wonder if | am the Danid S Levine who tends that web site. | like what he's
doing and we have the same name including middle initia, but we' re not the same person!
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can befully “whole” A dominator society like present ones, partialy successful but riddled with common
nonsensethat atificaly limitshumanpotentia, can be thought of asa*“loca minimum.” Themoredesirable
“globa minimum?” is a partnership society built on common sense, love, and cooperation.?”’

But we can't wait around for society to “sdf-actudize’ beforewe do. A partnership society can
only be created by people moving in their own imperfect lives toward a partnership ethic. This means
people must be willingto take risks by creating “ noise” that challengesthe comfortable, yet uncomfortable,
“locd minima’ of adominator society. So my neura network theory of self-actudization can aso be used
as ametaphor of society attempting to grow toward a partnership modd. Now let’stry to build on this
network metaphor and speculate asto what influencesmight propel a person (or society) toward, or away
from, sef-actudization.

How Can Our Brains Meet More of Our Needs?

The theory that love and meaning are basic biologica drivesasmuchasfood, sex, or safety fitsinto
Abraham Madow's idea of the hierarchy of needs?® Thisidea has generated much controversy among
scholars, with the sociologist Geert Hofstede? and others showing apparent refutations of it in cross-
culturd studies. But Madow emphasized that hedidn’timply by hierarchy agtrict al-or-none progression,
asit is often misunderstood, just a tendency for some needs when pressing to override others.®

Some persondities and cultures can more easly than othersaccept temporary dissatisfactionof a
lower-level need inorder to try to resolve the “whole picture’” by meeting some of the higher-level needs.
Inhisdoctoral dissertationon the processes of choice, Sam Leven stated that there arethree mgjor styles
of problem solvers. “Dantag” or direct solvers who try smply to achieve an available solution by a
repesatable method; “Bayesan” solvers who play the percentages and try to maximize a measurable
criterion; and “ Godelians™ who usebothintuitionand reasonto arrive at innovative solutions®  Goddians
are risk seekers: they are more likely than the other two solver types to accept temporary cognitive and
emotiona discomfort in order to achieve high-level understanding. But they are mor e sengtive than the
other types to cognitive dissonance a high levels. A good example was Albert Eingtein. Eingtein

" These three names, based on those of famous mathematicians, are explained in the caption of Figure 6.1.
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experienced cognitive dissonance between some new (relatively minor) results on light and radiation and
the Newtonian paradigms for physics. Instead of glossng over the data (as many other top-level physicists
did), he was mativated to make mgor changes in the paradigms.

So my neural mode of sdf-actudizationand the hierarchy of needsis subject to immensevariaions
of network connection parameters that represent persondity differences. When there are variations in
connection parametersin aneura network, the different variations can represent cognitive or behaviora
profiles of different people (as they did earlier with the “normd” versus “fronta-lobe damaged”
performance on card sorting). So in this case, different versions of the network could represent either a
person*“ stuck” at lower-level needs, a person exploring high-leve needswhile lower-level onesaren’t fully
met, or aperson with al needs basically met.

And different moods or environments canradicaly change these connection strengths in the same
person! Thislends us hope that a person stuck in bigotry or helplessness, afamily stuck in dysfunctiona
roles, or asociety stuck indisrugtful hierarchiesis not doomed to those patterns forever. Thesameperson,
family, or society is cgpable of changing its network parameters and getting to a better State.

Often, a different context or mood can change the person’ sor society’ s state, asit did in the case
of Old Coke and New Coke (see Chapter 6).>> In a neurd network, the influence of mood might be
smulated by modulation from another sgnal that can strengthen some needs at the expense of other needs.
Thissgnd could be a biochemica one, mediated by one of the chemica neurotransmitter substancesinthe
brain such as dopamine, norepinephrine, serotonin, or acetylcholine® For example, neurotransmitterscan
respond to physologica signs like low blood sugar and stomach contractions by sdectively strengthening
thefood need. An unsatisfying loca minimum (see Figure 7.1) may be one that satisfies afew needsfuly
but others not at dl. If some of the needs (say, the lower-level needs like food and safety) suppressthe
others too much, higher-level needs like spiritud vaue may be unmet, but the lack of satisfaction of these
needsis ignored.

The systemfor modding self-actudization (or the lack of it) can be regulated on many levels. One
process to be regulated is competition anong needs. Competition doesn't necessarily mean one wins
completely. It can be steered ether toward ether “winner-take-dl” (afew needs dominating others) or

“gstable coexistence” (many needs satisfied to varying degrees). Another process is the strength of signals
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from the discontent node to the production of noise. Such regulation can be achieved by extending our
network with additiona connections that exert some modulatory effect.

We don't yet know enough to identify exactly the locations in the brain of the nodes and their
modulatorsinthis neura network. But we do know enough to make some provocative suggestions. Either
the needs nodes or the error sgnd may be located in some part of the amygdda, an area of the brain's
limbic system that isinvolved in caculating emotiona vaues of sensory events3* The orbita part of the
fronta cortex has extensve feedback connections with the amygdala. The effects of connections from
frontal lobesto amygdda would include the functions of the “world modeler” in that figure, and would also
incdlude contralling the strength of the “ noise” signd fromthe discontent node. 1 suggest thisbecauseBrenda
Milner® and other dinica neuropsychol ogists have observed that many frontaly damaged patients express
frugtration when they fal on a cognitive task. This frustration, however, does't make them change their
behavior. This hints that the fronta lobes play a key role in trandating emotiond reactions into motor
actions.

The amygdda s also heavily influenced by synapses, fromaregionof the midbrain (see Figure 1.1)
called the locus cer ul eus,* using the neurotransmitter norepingphrine (NE). Inadditionto enhancing novel
or significant inputs® norepingphrine plays arole in generating cognitive attributions and beliefs. People
or animds deficient in norepinephrine tend toward learned hel plessnessand lack confidence in their ability
to influence events*® A milder form of learned helplessness, with an intermediate NE leve, could make
people passve about saisying higher-level needs if lower-level needs are dready met. In other words,
the person may fed confident about satisfying alimited st of needs, and so not be globaly hepless, but
dill not fed confident about satisfying needs for meaning and self-expresson. This is an emotiond State
characterized by effectivenessat basic surviva but missing out ontherichnessof life. Henry David Thoreau
cdled it “quiet desperation.”

In the neura network described by Figure 7.2, | conjecture that norepinephrine signals could
directly affect competition among dl the different needs. Stephen Grossherg showed mathematically that
inaneura network of mutualy inhibiting nodes, the dynamics can ather be winner-take-al (one or afew
nodes suppressing the activity of al others) or coexistent (many nodes active over time).* In addition, he
showed that uniform excitatory sgnds can have the effect of spreading dectrica activity around the
network, so that more nodes become active. Here, the NEsgnd could play the role of suchan excitatory
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sgnd. Figure 7.3 showshow the dynamicsof the needs network can become more winner-take-al with

alowNE levd, sncefewer need nodes become active. The dynamicsbecome more coexigtent withahigh

NE leved. So alarger norepinephrine level moves the network toward stable attracting states that satisfy

agreater number of needs.

Sdf-actualization and Information Processing

Now that we've outlined a very tentaive theory of interactions and choices between drives

(Madow's “hierarchy of needs’), let’slook further at what condtitutes satisfaction of a

LOW NE

4

+Q

HIGH NE

Figure 7.3. Effect of noradrenaline (NE) level on a network of competing nodes, such as the needs
subnetwork of Figure 7.2. Dark circlesindicate nodes with positive long-term activity.
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“sdlf-actudization drive”*® Since sdlf-actudization involves a feding of completeness, let me conjecture
(without hard evidence) that it' sanal ogous to a somewhat Smpler process of completion that takes place
invigon. If much but not dl of afamiliar visud pattern, like the letter A, isin view, the eye and brain
together reconstruct the rest of this pattern. This has been termed pattern completion in the neura
network literature.** Someartificial neural network devicesfor computer vision have been abletoreplicate
this reconstruction process. Neuroscientistisand neurd modelersoften build hypothesesusing theprinciple
of parsimony, that is, the notion that generd types of neura structures that appear in one brain area are
likely to reappear, perhaps in different combinations, in other areas. So if we can understand how visua
pattern completion works, we might be able to suggest, by andogy, some hypotheses for the many brain
processes that go into the cognitive and emotiond “completion” that congtitutes self-actudization.

In humans, visud pattern completion depends on how familiar the context is. For example, once
when living in Boston | was driving in the downtown area and saw aroad sign in the digtance. While the
sgn was far enough away that the letterslooked blurry, 1 could immediately tdl (correctly) thet it pointed
the way to Logan Airport. This was possble because of my familiarity with the city. | wouldn't be able
to make sense out of a blurred road sign in, say, Kansas City, having only gone through there on the
Interstate twice in atotal of an hour.

The mechanism for pattern completion in the brain (or an artificia neurd network) will not be
discussed in detail, but relies on the existence of astored representation in memory of what the complete
pattern should be like. Thisiswhy it depends on some degree of familiarity. Can we say, speculatively,
something ana ogous about the salf-concepts comprised by sdlf-actudization?

Inthe case of sdf-actudization, a“ pattern” isharder to define, but it could beanentire environment
asperceived by aperson. Thiswould include perceptionsfrom theinterna organs of the body (inter ocep-
tion) aswell asfrom the traditiond five senses of sght, hearing, touch, smell, and taste (exter oception).
The fronta lobes of the brainwould seemto play acriticd role in sdf-actudization, sncethe frontal cortex
has the specia function of combining exteroceptive and interoceptive information.*?  In this function, it
seems to be part of an integrated system including some brain areas bel ow the cortex, such as the hippo-
campus and amygdala (see Figure 1.1). The frontd cortex exigts in dl mammals, but is most developed

in humans and other primates, where it has Sx layers as opposed to two in other mammals.
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In addition, the frontal cortex exhibits characteridtic patterns of dectrica activity while the mind
pictures different possible actions. Thisled the neurophysiologist David Ingvar to coin, as adescription of
frontal lobe function, the fanciful expression “memory of the future.”*3

Are there, somewhere in the brain, “superpatterns’ of neura activity with varying degrees of
completenessthat indudeboth actual and anticipated events? Thereissomefragmentary evidencethat this
isso, fromeectrical recordings of Sngle neurons inthe monkeyfrontal cortex and e ectroencepha ographic
(EEG) recordings fromthe humancortex. The neuroscientist Joaquin Fuster and his colleagues looked at
cdlisinthe frontal lobes of monkeys performing abehaviora task called delayed matching to sample.*
Thiswasatask where the monkeys first saw a particular object, thenthat object wastakenaway, thenthar
scene changed to one that included a copy of the origind object. In the new scene the monkeys were
trained, uang a food reward, to move toward the object that matched the origind one. Fuster and his
colleagues found some groups of cdlsin the fronta lobes were dectricaly active during the presentation
of thefirst object; others were active while the monkey was being rewarded; dill otherswere active while
the monkey was responding to the matching object. They concluded that the frontal lobes included
“representations’ of al these different parts of the task.

Fuster’ sideawas reinforced by some results on human subjects. Alan Gevins and his colleagues
looked at EEG recordings from people before the performance of either an accurate or an inaccurate
movement.”> They found one EEG component in theparietal lobes of the cerebral cortex (see Figure 3.2)
that occurred before ether type of movement, and another component in the frontal |obes that occurred
only before an accurate movement.

Now if such a“superpattern” is incomplete — say, if a person is in a situaion but not currently
achieving the satisfaction she or he would wish— how does he or she know the course of action that will
complete the pattern? | mean “know” not in a purdy rationd sense but in a sense that combines reason
and intuition. Thework of the dinica neuroscientist Antonio Damasio suggeststhat this kind of combined
“knowing” is deficient in patients with damage to the orbitd part of the frontal lobes*® Thisisthe part of
the frontal | obes which has strong connections with the amygdala, the part of the brain’ slimbic systemthat
seems to measure the emotiond value of sensory events.*’

On a basic cognitive levd, such as reading a blurred road sign in a familiar or unfamiliar city,
perception of a potentia complete pattern depends heavily onlearning. Learned patterns, such as cultura

141



NEGOTIATING COGNITIVE DISSONANCE

bdiefs and mores, dso play amgor role at the higher cognitive levels. But thereisaso apart of perceptua
pattern completion that' sinborn. Infants, for example, try to visudly track a moving object after it has
moved behind a screen.®® This indicates that the infant has a neurdly stored belief in the continuity of
motion even when such continuity isn't directly observed.

The parsmony principle suggests that pattern completion at the higher cognitive and emationa
levelsincludes a part that isinborn and genetic, just as it does at the perceptud levels. Both of the brain
areas mentioned in this section — the orbital frontal cortex and amygdala— seem likely to be part of this
hard-wired “emotiond pattern completion” system.

Another aspect of sdf-actualization is creative synthesis of previoudy conflicting concepts or
beliefs. This kind of synthesis can be present to varying degrees in different people.  The clinical
neuroscientists Lynn Grattan and Paul Edlinger, by observing cognitive effects of damage to different brain
regions, found that generating new concepts involves somewhat different brain pathways than deciding
among old concepts.*® While decisions among old conceptsinvolve connections between the frontal lobes
and basal ganglia (the subcortica “ decision ared’), generation of new ones involves connections between
the frontal 1obes and other parts of the cerebral cortex where memories and associations may be stored.

Figure 7.4 suggests a continuum of possible human behavior types from the most “ disintegrated”
to the mogt “integrated.” Behavior of people with frontal lobe damageis at the bottom, with obsessive-
compulsive or stereotyped behavior just above it. The next stage of integration consists of behavior based
onwinner-take-all (univaent, inthe terminology of the psychologistsDanid Wegner and RobinValacher™)
choices to act strong or generous, playful or serious, and so forth. Entrenched neurctic patterns in
individuas, or entrenched bureaucratic patterns in inditutions — the typica stuff of society's common
nonsense — are often like that. Still more integrated are choices based on rationa judgment between a
fixed set of dternatives, whichare oftenana ogous to Wegner and Valacher’ s aggregative choices. Such
rationdly optimizing choices are often quite effective inmoderately complex stuations. But if the damsof
two paradoxicd idess, such as* strength” and “ generogity,” are strong enough, till more effective, though
often riskier, choices are available from syntheses of the two aternatives. Theseare part of sdlf-actuaizing
gynthesis, which is a the top of the continuum.

Synthesizing paradoxes|eadsto new, integrative ways of acting and thinking in many aress of life.
One example is combining generosity and strength into being powerful so as to empower others. Another
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is comhining playfulness and considerateness into “if it harm none, do as you will,” amotto of the neo-
Pagan religious movement.>! And this helps people see the possibilities of smilar cregtive synthesisin our
socid inditutions. We can then aspire to jobs for everyone that provide meaning as well as pay, politics
that nourishes our sense of community as well as providing equd rights, and religious faiththat encourages
the search for truth as wel as providing spiritual comfort.

Such high-level synthesesinvolve ablend of rationd, affective, and indinctive processes, thet is,
dl of Paul MacLean's“threebrains.”®? This suggests, as does Figure 7.4, that such syntheses require the
fronta cortex which isthe chief communicator between the three brains.

Different degrees of sdf-actudization lead to different ways to resolve ambiguity. An exampleis
Eugene Gollin's study of evauating the person who was both promiscuous and kind.>

INTEGRATION SELF-ACTUALIZATION
A (CREATIVE SYNTHESKS)

OPTIMEZING AMONG A
AXED SET OF RULES

ENTRENCHED PATTERNS
(NEURCTIC, ErBéJI)?EAUCRATIC,

STEREOTYPED (EG.,
OBSESSIVE-COMPULSIVE]
BEHAVIOR

\ 4 FRONTALLY DAMAGED
DISINTEGRATION BEHAVIOR

Figure 7.4. Continuum of behavioral patterns from frontally damaged to self-actualized, with
stereotyped or entrenched behavior in between. (Adapted from Levine and Leven, 1995, with
permission of Greenwood Publishing Group.>*)
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Theintegrative srategy of conflict resolution involves an ability, and adecision, to transfer to ahigher leve
in conceptua space if no decision made at a lower leve is satisfactory.>® Some exigting artificid neurd
networks have this capacity to transfer levels of control. These networks contain more than one leve of
processing: a“lower level” that makes decisons in unambiguous cases, and a“ higher level” thet is caled
uponto decideif the lower level says*“1 don't know.” They have beenapplied, for example, to smulaing
decisons by an insurance underwriter about whether to grant mortgage insurance based on personal
profiles of applicants.>®

Higher-levd synthesizing resolution of conflictsis seennot only in people and machinesbut aso in
large socid groups. One example is the community of scientific scholars. New resolutions of conflicts
occur in paradigm shifts that accompany revolutions in scientific thought, as discussed by the philosopher
Thomas Kuhn.®” The ground-breaking indghtsof Copernicus, Newton, Lavoisier, Eingtein, and others al
resulted fromrecognitionthat (a) afew experimenta observations couldn’t befit into a previoudy accepted
theory and (b) a new theory was emerging that could synthesize these observations with other facts
explicable by the old theory. When rdlativity theory supplanted Newtonian mechanics, for example, the
firg anomalous observations were ssemingly minor ones, like an effect deding with radiation from a black
body. Before Eingtein many other first-rate scientists, such as Max Planck, spent years trying vanly to
explain these observations avay. Kuhn stressed that scientists never smply reject the old paradigm,
change doesn't occur unless they can think of another oneto replaceit.

A change of paradigm often depends ona dhift inthe level of explanation. Thebrain’ sfronta 1obes
seem to beinvolved inmeaking suchshifts. This conclusion is suggested by experimenta data showing that
frontaly lesi oned monkeys have difficultieson many cognitive tasks that are very different indetail, but have
in common that getting food reward depends on learning to follow some abstract rule. Examples of rules
that amonkey needs intact frontal lobesto learn are (8) choose whichever object is the most novel;% (b)
aternate moving to the left and right;>® and (c) press each one of several pands once, regardless of order.®
Ineach case the monkey fird triesamore concreterule (e.g., go to a particular object or aparticular color
of object), and finds that fallowing the smpler rule doesn’'t consgtently yield food. So the animd then
regjects the smpler rule and searches for a more abstract rule (e.g., go to the most novel object).

What might be the level-sdection process mediated by the frontal lobes? By some dimly apparent
mechanism, thebrain networksseemto compute amathemetica parameter called vigilance that measures
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how muchthe brain will tolerate bad outcomes.” If thevigilanceissmal, lower-level ruleswill be acoepted.
If it is large, there will be sgnificant dissatisfaction (andogous to the “ cregtive discontent” of my model
network) with low-level or univdent rules. This dissatisfaction leads to a search for more creative
dternatives. The greater the degree of sdf-actudization, in genera, the more such dissatisfaction is
trandated into action.

All people, whether rigid or cregtive, follow “rules’ of behavior inthe broadest sense of the word.
That is, they form some sort of criteriathat help determine what actions they will or won't perform.  But
the more sdf-actudized a person is, the greater the complexity, aostraction, flexibility, or subtlety of the
rules she or he will tend to follow. This aso relates sdlf-actudization to Sam Leven's“Goddian” or risk-
teking, innovative decision syle described earlier. Since this process could involve many different
dimensons of perceptual and cognitive experienceat once, the cognitive scientist Douglas Hof stadter called
it asearch of search spaces.®*

Besides the fronta lobes, what other brain regions might be involved in the search of search
gpaces? The neuroscientist Karl Pribram suggests the involvement of two areas of the limbic system, the
hippocampus and amygdda (see Figure 3.1).6? Theevidencethat Pribram reviewed suggests differentia-
ed roles for the two regions; the amygdaa is roughly associated withfamiliarity and the hippocampus with
novelty. More spedificdly, lesons to the amygdda interfere with processing of parts of the environment
that are currently being postively or negatively reinforced. Monkeyswith amygdaar damage, for example,
are less likdy than norma monkeys to avoid locations in which punishment has previoudy occurred.
Lesonsto the hippocampus, by contrast, interfere with processing of parts of the environment that are
currently not being reinforced. The hippocampus is therefore necessary for processing the currently
irrdlevant “background,” which needs to be stored in case the context should change to the point where
background information becomes necessary. An example of such a context change occurs when the
experimenter rewards an animal’ s approach to a previoudy unrewarded object.

So the hippocampus is involved in orienting to nove events. Isit too fanciful to suggest that the
hippocampus is involved nat only in orientation within perceptua space, but also orientation within belief

: Carpenter and Grossberg (1987) used “vigilance” in a neural network to mean the degree to which an input
must match the stored prototype of a category to be considered a member of the category the prototype encodes. | am
stretching Carpenter and Grossberg's usage but keeping within the spirit of their work.
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space? The hippocampus has feedback connections with the parts of cortex that process al sensory
modadlities (vison, hearing, touch, amdl); it dedls not withraw sensory data but withstorage of new associa-
tions in short-term and working memory.®  The frontal lobes (the brain’s “executive’) are strongly
connected to both the hippocampus and amygdaa. |If rules based on the dimensions that are currently
emphasized don't lead to correct predictions, | conjecture that the frontal 1obes suppress their sgnalsto
the amygdda (“familiarity locus’) and increase their Sgnds to the hippocampus (“novety locus’). The
hippocampus then somehow engages a search over attributes of the simulus (e.g., the attribute of novelty)
to which the person or monkey isn't currently paying attention. These dimensions could have been
encoded at any of severd brain levels. If arule based on one of the newly relevant dimensions leads to

accurate prediction of when the person or anima will get areward, attention shifts to that new dimengon.

Nor epinephrine, Serotonin, and Pattern Classification

My account of the brain mechaniams that may be related to self-actudization, mood, and
informationprocessingisfar fromcomplete. Thereisaso evidencethat norepinephrineand other chemica
neurotransmitters are involved somehow.

June Corwin and her co-workersstudied classifications of words by subjects who were or were
not taking some depressi on-inducing medication.®* Thismedication mimicscertain symptomsof depression
by interfering with one type of cal membrane protein that takes up ambient norepinephrine. Corwin and
her colleagues found that decreased available norepinephrine caused subjects to be more consarvative in
ther criteriafor admitting a new word to membership in a previoudy formed category.

From the viewpoint of understanding self-actudization, the finding of Corwin’ sgroup isadouble-
edged sword. Greater conservatism could meanexcessve cautionabout making sense of the environment
and therefore acting on it, which is bad for sdf-actudization. However, greater conservatism about
category membership could aso simulate the innovative style that Sam Leven cdled Godeian, which
favors forming nove categories when an input partly but imperfectly matches a previoudy formed
category.® This promotes novel syntheses and possible paradigm changes, which are good for sdlf-
actudization.
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Norepinephrine is closdy related chemicaly to two other neurotransmitters, serotonin and
dopamine; dl three are produced inthe midbrain.%® The neurochemist Paul Willner gathered evidence that
depression can involve aonorma levels of any one of these transmitters®”

The neurd network theorist David Hestenes discussed evidencethat serotonin tends to be low in
bipolar (manic-depressive) illness® This, he conjectured, relates to the function of serotonin in pattern
categorization, which isto provide a“redlity check” between inputs from the environment and categories
of thought. The main evidence for this hypothessisthat the halucinogenic drug LSD isknown to interfere
with transmission of serotonin (5-HT) from its main source in the midbrain. an area called the raphé
dorsalis. Also, raphé dorsalis activity is decreased during REM deep, the stage of deep in which most
dreams occur. Hestenes devel oped atentative neura network theory for 5-HT action. Pattern processng
inmodel networkstypicdly involves a ba ance between excitationand inhibitionamong nodes representing
different percepts, and he speculated that serotonin deficiency disrupts this balance and thereby distorts
perceptions.

All this should make the reader appreciate the vastness and complexity of the brain network
involved in regulating the satisfaction of our degpest yearnings. While we can be confident that midbrain-
generated neurotransmitters are involved in pattern dlassfication (and so in determining how we resolve
ambiguous information), | won't yet hazard a guess about the exact nature of this involvement. Research
inthisareais dill inits early gages the modern techniques of mathematica computation are just starting
to make contact with the rich literature on dlinica biochemistry of menta function and dysfunction.®®

| should add a caveat: understanding a menta functionbiochemicaly doesnot meanthat difficulties
with that function must be treated only by drugs! On the contrary, the neurochemist Paul Willner,” after
an exhaudive analyss of what wasthen (in 1985) known about the biochemistry of depression, repeatedly
sad that the preferred trestment is usually acombination of drugs with a supportive environment. If that
istrue of dinica depression, it is even more true of more subtle forms of nonoptima human performance,
running the gamut from persstence in abusive relaionships to menta blocks about learning mathematics.

So the reader shouldn't be afraid that biochemica understanding of menta function must lead to
control of the population by psychoactive drugs, whether mediated by government control or by afree
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market.” For onething, adrug that raises or lowersthe leve of a single neurotransmitter substance might
be ineffective, or might have undesirable side effects. This is because the same tranamitter is located in
widdy scattered brain areas and might have different effects in different locations. The clinica
neuroscientist Daniel Weinberger and his collaborators, for example, have found evidencethat dopamine
in some parts of the limbic sysem may oppose the action of dopaminein the frontal cortex.”

Our current common nonsense about mentd illness includes the fase Slit of *biochemica versus
functiond disorder.” Thisisafdse it because every humaninteractionor decision profoundly affectsour
neurochemigtry (later we will see physiologica evidence of this). So an environmental change or a
behaviora change issometimesmoreeffectiveintreating a biochemica disorder thanany medicationwould
be. And no matter how effective our psychoactive drugs become, they will never fully compensate for an
emationdly hodtile environment. There is no drug for an abusive family or a dominator society!

Promoting Global Thinking

Our neurd andyds of sdf-actudization is in line with one of the buzzwords of our age, “globa
thinking” (inbumper ticker form, “Think Globaly, Act Localy”). Thisis promoted on the large scale by
many of our most optimistic popular writers about the future, such as Patricia Aburdene, John Naishitt, and
AlvinToffler.”? Theneura network structures discussed here promote globd, holistic thinking about all the
different parts of our individud brains and minds.

Of course, globa thinking can be misused. Currently, as globa communications have increased
and trade barriers between nations weakened, there isincreasing globa economic and socia control by
a few powerful multinaiond corporations.” But the only way to combat centralized power at the
internationd levd is to create globa networks among workers, socid change agents, and citizens as a
whole. This can be facilitated by world-wide computer networks.

The sdf-actudized, integrative form of cognition can be described as effective “negotiation”
between the disparate, sometimes conflicting, desiresand needswithineachof us. This process within the

" The lead article of the February 7, 1994, issue of Newsweek raises the specter of widespread chemica redesign
of personalities, based on the enormous current American market for the antidepressant Prozac.
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individua seems anadogous to negotiation between people or groups, which has aso been modeled in
computer smulaions of neura networks.”

Negotiationwithin a person and negotiationbetween people mayfollowand ogous complex system
principles.”® Understanding this negotiation process, and how to manage it effectively, is vita for building
acooperative society. Asour society becomes more complex and conflicts between disparate viewpoints
become more overwhelming, interest in mediationisgrowing in many walks of life. The thrust of much of
the legd professionto replace litigationwithmediationwhenever possible™ is one of the more encouraging
sgnsof thetimes. And this process might even befacilitated by artificia neura network technology! For
ingtance, there have been prdiminary suggestions on how to use artificia neura networks, and other
computer techniques from artificiad inteligence, in making legd “litigate or settle” decisions.”’

Global thinking has metaphysicd as wdl as practical implications. The emerging complexity of
neura network studies will be one method for getting us closer to the common religiousided of seeing dl
things as one, in pite of differences. For example, the motto of my own rdigion, Unitarian Universdism,
is“Unity in Divergty.” In the same vein, Hinduism seesthe separateness of things as the ultimate illusion,
known asMaya.”® The Hindu outlook has been expressed poeticaly by the mythologist Josph Campbel:

Theold Greek ideaof Love as the eldest of the godsis matched in India by the ancient mythfrom
the ... Upanishads ... of the Prima Being as a nameless, formless power that a firsd had no
knowledge of itsdf but thenthought, “I,” aham, and immediately felt fear that the “me’ it now had
inmind might be dain. Then, reasoning, “Since | am dl thereis, what should | fear?” it thought, “I
wish there were another!” and, swdling, splitting, became two, amae and afemae; out of which
primal couple there came into being dl the crestures of this earth.

For, according to the Indian view, our separateness from each in space and time here on earth—
our multitude — is but a secondary, ddluding aspect of the truth, which isthat in essence we are
of one being, one ground; and we know and experience that truth— going out of ourselves,

outside the limits of oursaves— in the rapture of love.”
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Sdf-actualized people, then, are people who can experience that “rapture of love’ within the
complexity of their own natures. That does not mean excessive sdf-involvement or avoidance of bonds
withother people. On the contrary, it requires spiritual involvement with a cause or causes“outsdeone's
skin,” and an ability to appreciate dl of life flowing from gppreciation of sdlf. 1t's not agrim asceticismbut
an outlook in which play, humor, sensudlity, and spontaneity are valued aswell asrationdity and order.

This chapter hints that as we better understand the neura networks of our own minds, we can
resolve much of the cognitive dissonance in our lives and our societiesa high levels of integration. Some
traditiona conflicts of vaues, such as “reason versus emation” or “idedlism versus pragmatism,” will
increasingly seemlikecommonnonsense. Synthetic and holigtic ideas that bridge such conflicts will seem
like common sense. Now let’ sexplore further some of thesetraditiona dichotomiesand our best ways of
negotiating betweenapparent opposites. The following chapter will now focus less on brain science, and
indead ded with the implications of sdf-actudizing synthesisfor other areas of life.
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