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Preface

2018

Common SenSe and Common Nonsense (subtitle: 
A Conversation about Mental Attitudes, Science, 
and Society) was written in 1998 as an inquiry 

into the ways scientific understanding could further 
cooperation, democracy, and peace on the planet. I 
was convinced that recent advances in neuroscience, 
psychology, and my own field of neural networks could 
spawn advances in our understanding of how humans 
think and act. Science supported some of our accu-
mulated social knowledge; that is the common sense 
of the book’s title. Yet science refuted other parts of 
our conventional wisdom; that is the title’s common 
nonsense. For various reasons, including the intellec-
tual and social climate of the time, the book was not 
published in the 1990s.

While scientific advances about brain and mind 
have accelerated since 1998, the mission of using this 
scientific project to improve society has somewhat 
fallen off the radar. News articles about advances in 
brain science tend to focus on other possible appli-
cations, such as artificial intelligence and treatment 
for neurological and psychiatric disorders. Yet the 
world has become ever more risky, and changes in 
consciousness are still urgently needed to deal with it. 
If anything, the climate for a book like mine is more 
favorable now than it was in the 1990s. Back then the 
neoliberal consensus of global capitalism was widely 
thought to be running smoothly and leading us all 
toward greater prosperity. In this century, recessions, 
rising economic inequality, and global climate change 
have all increased skepticism toward the prevailing 
order. This has made an increasing number of people, 
young people especially, receptive to thinking “outside 
the box”—or even ignoring the box completely!

The style of the book is informal; at times it is 
playful, at other times admonitory. Its focus ranges 
over many different human pursuits including natural 

science, social science, religion, politics, psychother-
apy, literature, and economics, and the interrelation-
ships and analogies between these pursuits. It is less 
like an academic treatise and more like a conversation. 
In fact, the book anticipated how the word “conversa-
tion” has come to be used by the media and other or-
ganizations in the 2010s. The word has expanded from 
its original meaning of talk between a few people to 
mean a broad-based, exploratory, yet focused dialogue 
about a problem needing to be solved, as in “we need 
to have a conversation about race relations.”

How much of the book needs to be updated?
Now the reader will ask: how many of the conclu-

sions I drew twenty years ago are still valid?
The short answer is, my beliefs about human 

conduct and thinking habits—the “bullets” in Chapter 
1 and the “bumper sticker statements” in Chapter 
1—have not changed over the years. The scientific 
knowledge base supporting those beliefs has been 
updated considerably by novel research findings, some 
of them widely known. Yet the more recent findings if 
anything strengthen the conceptual arguments based 
on earlier findings.

For example, parts of Chapters 1, 3, and 6 discuss 
the close connections in the human brain between 
emotion and cognition, particularly citing the work 
of Antonio Damasio, Walle Nauta, and Paul MacLean. 
The mutual influence between emotion and cognition 
is now generally accepted both by neuroscientists and 
cognitive psychologists. It has been studied systemat-
ically in the more recent work of Luiz Pessoa and his 
colleagues, who particularly note that no part of the 
brain should be considered “emotional” or “cognitive” 
to the exclusion of the other1.

For another neuroscience example, Chapter 
3 discusses neural bases for the emotional and 
cognitive aspects of empathy. Our knowledge of 
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the neuroscience of empathy has been advanced by 
the late-1990s discovery of mirror neurons in both 
monkey and human brains. These are brain cells that 
become active when an organism is doing something 
but also when the organism is observing someone 
else doing the same thing2. Also, recent results about 
the hormone oxytocin, originally found in relation to 
maternal functions, has strengthened the belief that 
humans like other mammals are wired for caring3.

Chapter 8 of this book discusses the needs each 
of us has for bonding with others and promoting 
others’ welfare in addition to needs for our own 
material prosperity. Since 1998, several scientists have 
written books about our social needs and instincts, 
the attendant emotions and cognitions, and the 
intricate brain pathways involved in these connec-
tions, including Jaak Panksepp, Shelley Taylor, and 
Matthew Lieberman4. All of this scientific work, like 
my book, argues against social policies that assume 
the caricatured “economic man” who is driven only by 
self-interest.

In experimental psychology, ever more data has 
emerged about the gap discussed in Chapter 1 and 
Chapters 9-11 between rational norms for judgment 
and decision making and the way people make 
judgments and decisions in real life. A 2011 book by 
economics Nobel laureate Daniel Kahneman explains 
this gap as an interplay in our minds between two 
systems for fast and slow thinking5. Kahneman 
describes much decision making by the acronym 
WYSIATI for “what you see is all that is,” meaning 
that humans often decide on the basis of superficially 
presented information and ignore the unpresented im-
plications of what they see. My book in several places 
counteracts WYSIATI by the injunction “what you get 
is more than what you see.” The book also advocates a 
“what you get is more than what you see” approach to 
judging other people by the decisions they make. That 
is, a person who makes counterproductive decisions 
in one context with one set of incentives could easily 
make better decisions in a different context or with a 
different set of incentives. This outlook anticipated 
the widely read 2008 book Nudge by Richard Thaler, 
another economics Nobel laureate, and the legal 
scholar Cass Sunstein6. Now government agencies and 
businesses often talk about creating “nudges” to get 
people to make decisions that are more in their own 
interests as well as the interests of society.

Chapter 11 says that much needs to be done to un-
derstand the role of different brain regions in day-to-
day planning, working memory, and decision making. 
The wider accessibility of non-invasive techniques 
for measuring blood flow in the brain while one is 
performing a task means that our knowledge of brain 

functions in those tasks is considerably greater than it 
was in 19987. Some of these results have been incorpo-
rated in computational neural network models8. In the 
next generation, those of us who develop these compu-
tational models hope they may become applicable to 
the interpersonal and societal phenomena described 
in this book, and thereby lead to more detailed rec-
ommendations for conduct that supports cooperative 
interactions.

What Does this Book Really Say?
The book supports the viewpoint that human 

nature and our brain organization makes a genuinely 
cooperative world possible, but far from inevitable. It 
refutes beliefs that we are doomed to war, poverty, and 
tribalism because our nature is too competitive.

The book’s review of neuroscience and psychology 
data supports the general notion that the different 
parts of our psychological nature—reason, emotion, 
and habit—all need to be valued if we want to have 
meaningful lives and treat each other well. Elsewhere 
I have discussed the harmful consequences for society 
of regarding reason as separate from, and superior to, 
emotion, and thereby demonizing our deepest desires9. 
Parts of Chapters 1, 4, and 9 of this book discuss 
how living in a democratic society is best served by 
“democracy” between the different parts of our minds 
and brains, meaning that no part of our mind or brain 
rules over the others.

The book advocates looking for alternative models 
of society armed with the wisdom that neuroscience 
and psychology bring us. In Chapter 9 it discusses the 
usefulness of ideas from fictional utopias and real-life 
intentional communities, noting that utopian litera-
ture has gone out of fashion and needs to be revived. 
Aspects of a possible future cooperative world, and its 
implications for economics, politics, family, sex, work, 
and recreation, are outlined in the book’s last chapter 
entitled The Compassionate Revolution (Chapter 12). 
I argue that our brains, and our newfound knowledge 
of how they act, makes such a world possible but don’t 
predict how likely it is to happen. I agree with Daniel 
Kahneman that accurate prediction of the future is 
only possible in simple systems with relatively little 
variability10.

However, Chapter 12 deliberately doesn’t lay out 
a set of strategies for achieving a more cooperative 
world. For a master plan to achieve a compassionate 
revolution would restrict creativity and make it less 
compassionate. Rather, the revolution is more likely 
to be built on specific and local initiatives in many 
different pursuits.

The book notes how much rapid technological 
change has occupied our consciousness. It argues that 
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technology alone will not solve the problems of an 
interdependent world and environmental pressures, 
including problems that technology itself has created. 
Chapter 12 cites the comment of my neural network 
colleague Paul Werbos that in order for technological 
advances in the area of artificial intelligence to be 
beneficial to society we need to better understand our 
human neural networks. Clearly the concern about dis-
ruption caused by technology is even more appropriate 
now than it was in 1998. Already many commentators 
have noticed how often average people are buried in 

their smart phones, and millions of us worry about 
automated misuse of our personal data.

So the book says that human ingenuity, will 
power, and mutual acceptance are the only things that 
have a chance to solve our social and environmental 
problems. It says that beliefs that this can or can’t 
happen turn into self-fulfilling prophecies. And for 
those readers who get all the way to Chapter 12, it 
becomes clear that changing societal attitudes along 
these lines will require difficult, risky choices but ulti-
mately make life more fun!

Acknowledgments

The idea for reviving and electronically pub-
lishing this book written a generation ago came 
from a suggestion by my friend, colleague, and 

one-time de facto student Sam Leven, who is much 
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aid in getting them out to the public. Amandeep has 
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production including layout, illustrations, software, 
and communication with library staff.

Librarians at the University of Texas at Arlington 
libraries were enthusiastic about the idea of the e-book 
and saw it as a means to enhance the reputation of the 

university. Jody Bailey with the assistance of Faedra 
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with the library and a Creative Commons license, and 
Troy Christenson assisted in the process of obtaining 
copyright permission for material reproduced from 
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Preface

1998

I am not a cynic. In this century, it’s fashionable 
to despair about changing human society for the 
better because so many recent attempts seem 

to have failed. Not only have most communist and 
socialist revolutions been corrupted and then over-
turned, but Western liberal democracy has not yet 
reached its goal of equal opportunity of all. Also, the 
Information Age means that scientific and technical 
knowledge is becoming more specialized, seeming 
to get not only out of control, but out of the average 
educated person’s reach.

So why do I continue to be hopeful? It is out of a 
belief that there are ultimate values to life, beyond 
mere survival and propagation of genetic material. 
While human beings fall short of living by these values 
most of the time, we are somehow aware of these 
values and frustrated by our shortcomings.

Since we are biological organisms, both our values 
and our failure to live by them must be somehow 
influenced by our biology—particularly the biology of 
our brains, which this book is about. As a scientist, I 
have faith that science, by helping us to know ourselves 
much better than ever before, can add its power to the 
global forces of progressive change.

While the Information Age holds out the threat 
of dehumanization, it also holds out a promise. As 
advanced communication makes people all over the 
globe more aware of how others live, the world-wide 
pressure for greater democracy is accelerated. In the 
countries that are already nominally democratic, this 
takes on the form of pressure for more self-determina-
tion in our personal and work lives. Besides, as many 
futurists, politicians, and business leaders already 
recognize, the complexity of our global communica-
tion system is more suited to democratic structures 
of decision making rather than rigidly hierarchical 

structures. I will argue that our minds are more suited 
to democratic structures as well!

As crime and violence have increased and 
community supports have weakened, there has been a 
widespread call for return to ethical values, or virtue1. 
My book echoes this sentiment but does not call for 
going back to the past, which is impossible anyway. 
Modern theories describe societies and other complex 
systems as being able to achieve stability in more than 
one possible state. So, rather than yearning for the past 
stable state of hierarchy, patriarchy, and authoritar-
ian religion, we can advance virtue better by striving 
toward the future stable state of equality, cooperation, 
and freedom of conscience. How can we learn more 
about ourselves in order to achieve that?

This book is about the nature of the people 
making up our social structures, and how people are 
affected by different types of interactions. It tries 
to bridge the gap between scientific knowledge and 
human potential. It was born in the creative chaos of 
the student 1960s. This is a period in American history 
that has been recently reviled as a source of ideas that 
at worst led to moral decay, and at best were unwork-
ably idealistic. But I agree with those scholars who 
hold to the much more positive view that the Sixties, 
while full of setbacks as well as triumphs, were a 
valuable time for experimentation in creating partner-
ship-oriented institutions2. This type of risk-taking is 
actually needed now more than ever due to the strains 
of the global economy.

One of the valuable traits of the Sixties was the 
quest for social relevance. I wanted as did many of 
my peers to apply my professional training (in this 
case, mathematics) to solving social problems. The 
Vietnam War and the turmoil of American cities 
led me to ask some psychological questions: What 
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motivates government policy makers to do things 
that may not be in society’s best interests? And 
what motivates the public as a whole to accept their 
policies, even if maladaptive? It didn’t seem that 
practical politics and economics could explain all of 
it: there had to be an attitude component as well. My 
belief in science made me feel that attitudes could be 
illuminated by understanding functions of the human 
brain in feedback with its environment.

The first opportunity to pursue these ideas 
more deeply came in 1968-1970 when I received a 
Public Health Service commission at the National 
Institutes of Health in Bethesda, Maryland. Being 
among biologists, I got immersed in neurophysiology, 
neuroanatomy, physiological psychology, and animal 
behavior, through reading, course work, and interac-
tions with senior scientists. Two of these scientists 
became mentors: Paul MacLean, behavioral neuro-
anatomist and developer of the theory of the triune 
brain (instinctive, emotional, and rational), and John 
Calhoun, behavioral ecologist, futurist, and developer 
of the theory of the Compassionate Revolution. That 
period was followed by an interdisciplinary program 
of doctoral study (1970-1974) at the Massachusetts 
Institute of Technology. There my mentor was Stephen 
Grossberg, a major pioneer in efforts to bridge math-
ematics and psychology by means of model neural 
networks.

All three of these scientific innovators (Calhoun, 
MacLean, and Grossberg) are referenced extensively 
in this book. Through their warm humanity combined 
with careful scholarship, these three have reinforced 
my faith that scientific study of the brain and mind 
can yield answers to great philosophical questions. 
Ultimately, this yields clues for organizing society 
based on better knowledge of human nature. As 
this book illustrates, precise answers to most great 
questions about the mind are still to come. However, 
modern scientific methods of brain study, ranging 
from PET imaging to computer simulation to math-
ematical theories of “fuzzy” concepts, are already 
suggesting theories which should bring some of these 
answers within reach early in the next fifty years.

This book builds on recent advances in brain 
science and neural network theory, but is not a 
technical introduction to those fields. Rather, it is an 
inquiry that moves quickly to the implications of those 
fields for human conduct, ethics, and decision making. 
It assumes that everything in nature, including 
thoughts, feelings, beliefs, and intuitions, has some sci-
entific basis. Much more detailed justifications for this 
assumption, based on the epistemology of brain and 
mind, can be found in books by other authors, such as 
Patricia Churchland and Richard Eiser3. Scientists are 

often accused of being esoteric and leaving the general 
public behind, so my goal is to discuss an important 
area of science in terms of what it means for people as 
a whole.

Hence, my discussion of technical aspects of the 
field is somewhat impressionistic rather than precise, 
highlighting those aspects of the work that may have 
implications in other areas of life (e.g., psychology, 
politics, and religion). This is particularly true of the 
discussion of modern mathematical and computational 
models from neural network theory. These models 
are as yet crude approximations of how parts of real 
brains work, but already full of useful metaphors and 
capturing some of the essentials of behavior. It is the 
models as metaphors that are stressed here, and in 
most cases, detailed descriptions of the networks are 
omitted. At a few points in the book links are provided 
to articles with such network descriptions for those 
interested in further study. A technical overview of the 
whole field is provided in my textbook4.

Conventional wisdom says that scholarship, par-
ticularly in the sciences, means detached, objective ob-
servation, without passion or values. My book breaks 
completely with that convention! It assumes certain 
human-enhancing values, then pursues the investiga-
tion of how our brains embody these values and why 
we don’t always live by them. Its discussion suggests 
that living in accordance with our best potential is a 
difficult quest that requires both passion and reason.

The conclusions of this book combine challenge, 
warning, and hope. The challenge is that the complex 
dynamics of each of our brains harbor a potential for 
tremendous good. The warning is that our brains also 
harbor a great danger of wasting that potential. The 
hope is that our awareness of who we can be, combined 
with the increasing failure of traditional paradigms for 
day-to-day life (the title’s “common nonsense”) can—
probably after many convulsions—generate creative 
ways of acting (“common sense”).

The contrast that will emerge between common 
sense and common nonsense, when applied to society, 
largely mirrors Riane Eisler’s distinction between 
partnership and dominator social patterns5. Some 
of the new paradigms we need to encourage have a 
successful history; others have up to now only been 
dreamed of by poets, mystics, and utopians. In this age 
of widespread cynicism, I join forces with some of our 
most optimistic writers about the future, such as Ralph 
Abraham, Patricia Aburdene, John Calhoun, Riane 
Eisler, Marilyn Ferguson, John Naisbitt, and Alvin 
Toffler.

I am often asked how a field as precise as 
mathematics can yield any insights into something 
as imprecise as human behavior, particularly its 
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emotional and spiritual aspects. This question can be 
answered on many levels. First of all, knowledge is a 
continuous web rather than a set of distinct “boxes” 
with sharp boundaries between them. One thinks of 
the spectrum from most to the least precise as com-
prising mathematics, then the natural sciences, then 
the social sciences, and finally the humanities—but 
philosophy, usually classified with the humanities, 
goes back to inform the foundations of mathematics. 
Second, any phenomenon in nature or society can be 
described at many different levels, so its understanding 
engages many different traditional fields. This is why 
the most creative research is so often interdisciplinary. 
As the social psychologist Richard Eiser stated:

In crossing over from the “external” world of 
things to the “internal” world of feelings we 
have not passed through some door beyond 
which empirical methods and the rules of 
mathematics have no sway. Perhaps it is mis-
leading even to think of there being any door 
at all6.

Third, modern mathematics has recently evolved 
methods for modeling complex phenomena that are 
hard to predict. Some of these methods have been 
described as chaos theory7. Chaos is actually one 
of many interesting things that can happen in the 
larger field of nonlinear dynamical systems (see Fred 
Abraham’s recent book for a visual introduction 
with few equations8). This is the study of how a large 
number of mutually interacting variables change over 
time. Concepts of nonlinear dynamics will play a role 
in the discussions in this book—not through equations 
but through pictures and conceptual descriptions.

Finally, the precise language of mathematics 
can provide metaphors for imprecise concepts, just 
as the precision of standard English spelling and pro-
nunciation masks the imprecision of the meanings it 
represents. It is in constructing metaphors that math-
ematical—or more generally, theoretical—training 
has informed this book the most. The ability to 
abstract can lead one to see analogies across appar-
ently different domains; for example, I will draw an 
analogy between behavior of a person with frontal lobe 
damage and behavior of an entrenched unresponsive 
hierarchical social system. Theory is often distrusted 
in our practical, business-oriented world, but the social 
psychologist Kurt Lewin said that “There is nothing 
more practical than a good theory9.” Theoretical 
understanding, if leavened by a pragmatic outlook10 
that seeks to apply it to real-world problems, helps us 
look beyond appearances to reality, beyond short-term 
profits to long-term social health, beyond prejudices 

to accurate characterizations, beyond “sound bites” to 
history in the making.

This book is divided into three major sections, 
although similar ideas run through all of them. So 
parts of the book may be considered “holograms” for 
the whole*. Each section starts with presenting results 
about brain function and individual psychology, then 
progresses toward the implications of these results for 
social organization.

The first section of this book outlines an inquiry 
about human nature and choice. It starts with 
the statement that we often fall short of our best 
potential—or, in Abraham Maslow’s terms, of self-ac-
tualization—and rewords it in a more optimistic 
manner: we have what it takes to improve on where we 
are at any given moment. The second section explores 
the cognitive basis for self-actualization. It culminates 
in “how we get there from here,” with examples from 
life style experimentation, psychotherapy, politics, and 
work place management. The final section introduces 
some scientific results about the actual effects of 
different types of day-to-day environments on people’s 
mental functions. It concludes with a vision of a future 
world that is ideal, perhaps, but within the abilities of 
our mental and spiritual selves, and delightful to plan 
for.

The list of people I would need to acknowledge for 
their contributions to this book is far too long to be ad-
equately represented here. Many of the ideas discussed 
here owe their existence to serendipitous conver-
sations, some of them long forgotten, with family 
members, teachers, mentors, colleagues, friends, and 
lovers. But the following partial list gives the flavor of 
intellectual and emotional interdependence which this 
book tries to encourage.

Among numerous colleagues who have influenced 
the book, Sam Leven particularly stands out. Sam 
and I have worked and played together over a period 
of twelve years, starting with his being a doctoral 
student in Arlington and proceeding through many 
joint articles and another book. While our academic 
backgrounds differed—economics, urban studies, and 
social psychology for Sam, mathematics and neuro-
science for me—we were intuitively simpatico from 
the opening bell. Our conversations often have the 
flavor of this book: a typical one might, for example, 
segue from neural network theory to social customs 
to current politics to movie images to joking about 
sex. The tradition I developed with Sam continued 

* I am using “hologram” itself as a metaphor, not in 
its precise meaning that has to do with the physics of lasers 
(see Caulfield, John, The wonder of holography, National 
Geographic, March, 1984).
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with several other students and junior colleagues. 
Paul Prueitt has brought his dedication to shaking up 
educational and scientific establishments, and building 
a future in which the pursuit of knowledge genuinely 
flourishes. His influence is felt in many of the book’s 
basic philosophical points, and he exhaustively read 
and commented on most of an earlier version. Wesley 
Elsberry has brought considerable skills on software 
combined with a sardonic and yet playfully affirming 
attitude to life. Raju Bapi has brought intellectual ver-
satility, gentle patience, and combination of scientific 
ideas with those from Hindu philosophy. Vince Brown 
has brought his skill as a bridge builder between dis-
ciplines. All five of these people have been active with 
me in a Dallas-Fort Worth area professional group 
called the Metroplex Institute for Neural Dynamics 
(MIND). MIND has held six international conferences 
and monthly meetings on various aspects of neural 
networks, but more importantly has developed a 
unique ethos that has helped nurture all of our pro-
ductivity. It is an ethos that combines professional 
standards with informality and delight, easily bridging 
distinctions of discipline, rank, and job type (academic 
versus business).

J

Riane Eisler and Sarah Voss have both gone over 
the entire manuscript of earlier versions and made 
many suggestions that have improved its flow. As 
authors of related books, both have brought their 
humane sensitivity and keen appreciation for the 
spiritual mysteries of the universe.

Several other people have made careful and 
helpful comments on parts of the manuscript. These 
include Raymond Bradley, Denny Bradshaw, Rodney 
Carver, John Caulfield, David Cook, David Dahlbacka, 
Carol Darwin, Sriram Govindarajan, Eddie Harmon-
Jones, Paul Havig, Nilendu Jani, Alianna Maren, Rita 
Nolan, Eugene Roberts, Tom Schwartz, Nancy Van 
Boskirk and Andrew Wolf. These are people who come 
from a variety of different fields but all share a vision 
of a better future, an excitement about knowledge, and 
a warm chutzpah that dares to use that knowledge to 
try and improve our future. So I dedicate this book to 
all human beings who have these qualities.

In addition to the three mentors mentioned in the 
Preface—Stephen Grossberg, Paul MacLean, and John 
Calhoun—other teachers who have been influential 
in helping form my general outlook included the late 
Walle Nauta, who taught me behavioral neuroanatomy 
and the importance of the frontal lobes. More recently, 
I have been fortunate to learn from long conversations 
with Karl Pribram, a Renaissance person of modern 
science: neuroscientist and clinical neuropsychologist 
extraordinary, and one of the world’s great philosophi-
cal and structural thinkers.

The visionaries who have helped me along this 
quest include my late parents, Rachmiel and Anne 
Levine, to whom this book is dedicated. My father 
was the quintessential child from The Emperor’s New 
Clothes: a great scientist and humanist, who was never 
content with conventional explanations and looked 
behind appearances to form his own views. My mother, 
for many years a social worker, had remarkable and 
wise intuitions about people’s emotional and mental 
qualities and how events affect them. My sister, Judith 
Feldman, is a psychiatrist who is well grounded in 
science with an excellent sense of the Asystems view@ 
of how our minds and feelings work. The environment 
this family provided nourished big dreams. So did the 
first neighborhood I grew up in—Hyde Park near the 
University of Chicago, a land of enchantment with 
Gothic parapets, flower gardens, lake promontories, 
old bookstores, and a great university laboratory 
school.

J

Finally, I thank my wife, Lorraine P. Levine, who 
has been a challenging and delightful companion 
during the time of writing this book. She encour-
aged the idea for the book when we first met in the 
mid-1970s, and it was just a glimmer in the eye of a 
struggling academic. Her love of politics and desire 
to make a difference in the world has helped keep me 
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Chapter 1

Beliefs Matter!

We human beings—especially, those of us 
who live in industrial societies—are, on the 
whole, pretty rational and practical in our 

decision making, aren’t we? Don’t we consider every 
situation we fall into pragmatically, weigh our alterna-
tive courses of action rationally, decide which of them 
will best achieve our goals, and then do it?

No, we often don’t make decisions that way, and 
I’ll give a few examples. These examples come both 
from experiments by psychologists, sociologists, 
and educators, and from daily life including politics. 
There are so many possible examples of the themes 
discussed here that the choices have to be somewhat 
arbitrary; readers will no doubt think of equally good 
or better illustrations. But we will see that these many 
different aspects of life all illustrate a few common 
principles about human behavior. Rather than being 
under rational control, our perceptions and actions 
are heavily influenced by attitudes and beliefs that are 
derived from observations colored by our emotions. 
Moreover, these attitudes and beliefs may have arisen 
from events that have little or nothing to do directly 
with the current situation.

Should the importance of emotionally derived 
beliefs make us despair for our future? Does it mean 
that underneath our vaunted civilization we are 
just “naked apes,” doomed to petty tribal warfare 
because of our prejudices? Aside from the slur on 
our ape brothers and sisters, this book will argue 
quite the contrary! We can gain better understand-
ing of human nature by facing up to the complexity 
of our beliefs and how they inf luence our behavior 
and use this understanding to improve our lot. Some 
of the common patterns of behavior are rational and 
some are irrational, but all can be studied with the 
help of modern methods in both the natural and 
social sciences.

When we understand our beliefs, and more 
generally our mental constructs, more deeply, we 
can then integrate them with what modern science 
too often neglects: our values! Then we can try to 
decide which of our widely held beliefs we do or don’t 
wish to encourage. Some widely held conventional 
beliefs about human personalities and mental states, 
I will argue, are harmful to human relationships and 
need to be challenged in order to create a genuinely 
cooperative society. Insights from the social sciences 
combined with understanding of how the human brain 
performs cognitive functions will suggest, surprisingly 
to the cynics among us, that these harmful beliefs 
aren’t supported by scientific analysis. Such beliefs 
are what this book calls common nonsense. As the folk 
saying goes, it’s not what you don’t know that hurts 
you, but what you know that ain’t so. But we will also 
see that other widely held folk beliefs are both helpful 
to society and well founded in science. These are what 
this book calls common sense.

We will also see that brain science can help us 
find ways to distinguish common sense from common 
nonsense, in the way this book uses these terms. The 
scientific tools we use combine experimental findings 
from psychology and neurophysiology laboratories 
and clinics with the growing use of mathematical and 
computational theories of how the brain works, by 
means of theoretical constructs called neural networks. 
That mathematics, a field that is widely considered 
“precise,” “rational,” or even “machine-like,” can 
yield insights into the irrational, emotional, and even 
spiritual aspects of human behavior will probably 
come as a surprise to many readers. But that is one 
conclusion that will emerge from this book. In fact, 
my own career in neural network research has been 
motivated by this search for connection between the 
precise and the imprecise.
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To chronicle human irrationality, let us start with 
some situations in which having a belief makes things 
happen that confirm the belief!

Case 1: Self-Fulfilling Prophecies

The notion of self-fulfilling prophecy, now widely 
used in the behavioral sciences, was described by 
the Twentieth Century sociologist Robert Merton1. 
Merton cited a variety of previous thinkers who 
had written about the same idea, among them Karl 
Marx, Sigmund Freud, and the earlier sociologist W. 
I. Thomas, but he seems to have invented the term. 
Basically, it means that when people believe something 
to be true, their belief makes them act in ways that 
lead to consequences that support their belief.

One example Merton gave of self-fulfilling 
prophecy deals with a common occurrence during the 
Great Depression of the 1930s. A large number of people 
would hear a rumor that their local bank was about 
to collapse, and so rush to draw their funds out of the 
bank. In turn, this run on the bank would cause the very 
collapse that these bank depositors had feared.

Another example Merton gave deals with beliefs 
about war. Though he wrote at a time when the two 
superpowers (the United States and Soviet Union) 
were enmeshed in a Cold War that is now over, his 
warning remains timely about present and future 
international conflicts:

… it is believed that war between two nations 
is inevitable. Actuated by this conviction, 
representatives of the two nations become 
progressively alienated, apprehensively coun-
tering each “offensive” move of the other with 
a “defensive” move of their own. Stockpiles 
of armaments, raw materials, and armed men 
grow larger and eventually the anticipation of 
war helps create the actuality2.

As Albert Einstein put it more succinctly, “You 
cannot simultaneously prevent and prepare for war.” 
And another sociologist, C. Wright Mills, described 
how once this kind of war psychology gets going, it 
is reinforced by the tendency to label anyone in a 
position of power who opposes it as “impractical”3.

Merton’s third example deals with racia l 
prejudice in American labor unions, as discussed 
more deeply by Gunnar Myrdal4. In the period 
between the two world wars, many union workers 
and organizers justified excluding African-Americans 
from their unions on the grounds of personality traits 
that they observed among their black fellow citizens. 
Blacks, these unionists argued, are strikebreakers. 

They are undisciplined in the art of collective bar-
gaining. They have low standards of living, so they 
rush to take jobs at low wages. All these observations 
combined to make the white union workers believe 
that African-Americans were naturally hostile to 
the working class. These white workers were not, by 
and large, nasty people, and their observations were 
accurate—in regards not all but many blacks. But 
the whites failed to see that the traits they observed 
were produced by the exclusion itself! Blacks became 
low-wage strikebreakers because they were out of 
work and excluded from the unions that would have 
enabled them to get high-wage, skilled jobs. In indus-
tries where blacks succeeded in getting admitted to 
unions, their “strikebreaking behavior” disappeared.

In the three examples just given, self-fulfilling 
prophecy had harmful effects. But there are other 
occasions when it can have helpful or neutral effects. 
An example of people being helped by a self-fulfilling 
prophecy occurred in a famous experiment on elemen-
tary education. The psychologists Robert Rosenthal 
and Lenore Jacobson randomly divided grade school 
students in South San Francisco into two groups that 
were roughly comparable in performance on intelli-
gence tests5. The experimenters misled the teachers, 
deliberately telling them that according to an intelli-
gence test, one group of students had higher potential 
for achievement than the other. Based on this bogus 
information, the teachers gave more encouragement 
to the students they believed had more ability. A year 
later, in response to their teachers’ treatment, the sup-
posedly “higher potential” children had actually done 
better in school! This was called the Pygmalion effect 
after the legendary Greek sculptor who could teach a 
statue to speak.

More generally, Merton observed, self-fulfilling 
prophecy is an offshoot of our belief in the continuity 
and predictability of the world. This is a belief that we 
learn as children when we discover that our own ex-
plorations and manipulations of the environment can 
produce expected effects and reinforce our behavior6; 
some theories of the brain are starting to address this 
development process7. Belief in continuity can keep 
us entrenched in maladaptive habits, but also gives us 
the reassurance we need to believe that our actions 
are effective.

In a series of experiments by the social psycholo-
gists Mark Snyder and William Swann8, self-fulfilling 
prophecy has a neutral effect but still biases percep-
tions. Snyder and Swann showed that if people are told 
to test a specific hypothesis about another person—for 
example, find out whether Alice has an outgoing 
personality—they will tend to ask questions designed 
to confirm the hypothesis. In the “outgoing” case, for 
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example, people would ask Alice questions like “What 
would you do to liven things up at a party?” or “Where 
do you go to meet interesting people?”

Snyder and Swann noted that the ways people 
usually act in testing theories about others are 
contrary to accepted scientific method. When one is 
testing a scientific theory, the general practice is to 
subject the theory to the most rigorous trial possible. 
That is done by looking for evidence that would 
disprove the theory, not evidence that would prove 
it. By contrast, people in real life situations are more 
likely to look for evidence that will prove the theories 
they have already developed.

Snyder and Swann suggested that people are biased 
in favor of any hypotheses they somehow hear or learn 
about, that is, hypotheses that are cognitively available 
to them9. These psychologists found that the bias they 
created toward seeing people as outgoing would remain 
even when the experimenters told the subjects that 
it was very uncertain whether the person really was 
outgoing. The bias also remained if the subjects were 
told the person belonged to a group (e.g., a sorority) in 
which a majority of members were not outgoing.

Often, beliefs bias actions, actions perpetuate the 
beliefs, and what engineers call a “positive feedback 
cycle” gets going. Later we will discuss a theory, 
based on mathematical and computer models of brain 
function, for how such feedback might occur. As this 
happens in individuals, so can this kind of self-perpet-
uating feedback happen in societies, and I will give a 
few examples in the next section.

Some readers will object that societies have 
dynamics all of their own that can’t be reduced to the 
dynamics of their individual members. How much 
this is true is a subject of long-standing controversy 
among sociologists10. The pioneering sociologist Émile 
Durkheim was particularly noted for his statements 
that society is a separate level from the individual 
and obeys its own laws11. But Durkheim also regarded 
a society as somewhat analogous to a biological 
organism, with particular needs that must be fulfilled 
for healthy functioning.

Moreover, the majority of sociologists believe 
there is constant mutual influence between individuals 
and societies. A given society’s norms for behavior 
constrain the possible actions of each individual. On 
the other hand, the needs of individuals constrain the 
possible structures and customs that a society can 
form. The rules governing mutual influence between 
individuals and societies have been addressed by 
many social theorists, such as George Herbert Mead, 
Jurgen Habermas, Randall Collins, and Anthony 
Giddens12. This book deals more with psychology than 
sociology, and will not discuss these theorists further. 

However, their work hints that at least some behaviors 
of societies reflect the averages of individuals within 
them. Other behaviors of societies reflect general 
dynamic principles that are common to all complex 
systems—whether the complex systems are societies 
composed of people, individual brains composed of 
cells, individual cells composed of molecules, et cetera. 
For these reasons, I believe that the same general 
concepts, such as self-fulfilling prophecy, are meaning-
ful when applied to individuals, groups, and societies. 
Also, this book will discuss the influence of social 
contexts on individual psychology—which makes one 
of my main points, the tremendous variability of each 
of our mental lives, even stronger.

Case 2: Entrenched Social Systems

The anthropologist Marvin Harris devoted two 
books to the origins of some otherwise baffling social 
customs in many cultures13. One of Harris’ studies 
dealt with societies such as Pharaonic Egypt and Ming 
China, which took off into advanced civilization through 
massive building projects such as huge pyramids, 
waterworks, or fortresses: to these he gave the name 
“hydraulic societies”14. These projects, while they often 
had practical value, were also meant to magnify the 
perceived power of the ruling family. Their completion 
required the labor of large numbers of slaves or subor-
dinates. The building projects provided a focus for an 
entire society, and while they were going on attracted a 
great deal of enthusiasm from the people as a whole. So, 
in their early years, these societies enjoyed high morale 
and coherence, with widespread loyalty to a strong 
central government15.

The same factors leading to early success of the 
hydraulic societies, however, were harmful to their 
development as time went on. The building projects 
had spawned forms of administrative and social or-
ganization that were rigidly stratified and lasted for 
hundreds of years. Once in place, these hierarchical 
structures were almost impossible to dislodge, leading 
to continued efficiency but slowly sapping average 
people’s initiative. Among average people, a “positive 
feedback loop” had developed between their lowly 
status and their belief in their own inferiority to the 
royal families. This was evidenced by practices of 
humility such as the kowtowing of Chinese peasants. 
In other words, people’s entrenched lack of belief in 
their own worth as individuals became self-fulfilling*. 

* Perhaps modern America is suffering now from the 
opposite self-fulfilling prophecy: too much individualism has 
bred a disbelief in the possibility of close community.
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Eventually, each society declined, and rigid centraliza-
tion was one of the main reasons.

Harris regards the development of rigid hierar-
chies as a successful response to genuine economic 
factors, but speculates that an equally successful and 
more egalitarian response might have been possible 
before the social structure was entrenched. Yet this 
sort of positive feedback between beliefs and practices, 
like self-fulfilling prophecy, is not always harmful. 
Harris traced the origin of other customs that have 
outlived their original “rational” purpose, but still 
perform a beneficial function in keeping societies or 
groups together16. These include, for example, dietary 
restrictions in the Jewish and Hindu religions. Harris 
claims that the ancient Israelites’ restriction against 
eating pig meat was put forth for economic reasons. 
Pig herding wasn’t viable for a nomadic culture in a 
semi-arid terrain, but people were tempted to raise 
pigs anyway because their flesh tasted good. The only 
way the leaders could stop the people from doing it 
was by prohibiting it on religious grounds*.

Harris also proposed economic and ecological 
reasons for the Hindu veneration of cows and prohibi-
tion against eating their meat (and later, by extension, 
all meat). This occurred because Indian peasants 
valued cattle for purposes other than food: as draft 
animals and as a source of dung to burn for fuel.

The examples given in this section, and the last 
one, give ample evidence that human behavior isn’t 
rationally based. Instead, it is determined by a blend of 
reason, emotion, and habit, and the relative influences 
of these factors can change over time or with a change 
in context. Moreover, reason isn’t always “better” than 
emotion or habit: instead, all three have their separate 
useful functions. Emotion, for example, powers love 
and creative impulses, and determines many of the 
goals that motivate behavior. Also, detailed reasoning 
about all possible alternatives often makes decisions 
too slow for real-life contingencies, and emotion (for 
better or for worse) facilitates coming to conclusions17. 
Habit can be valuable in encouraging continuity of 
behavior, which is needed to establish cultures, com-
munities, and relationships.

* Some other scientifically educated people now believe 
that the prohibition against pork was made for health 
reasons, because of the threat of trichinosis from insuffi-
ciently cooked pork. If that were the case, it wouldn’t change 
Harris’, or my, basic argument: that customs instituted 
for practical reasons often survive long after the practical 
reasons are no longer valid.

Let us now shift gears to a different type of irra-
tional decision making: one that involves processing 
information about probabilities or certainties of events.

Case 3: Judgment Under Uncertainty

The late Twentieth Century psychologists Amos 
Tversky and Daniel Kahneman performed a long 
series of experiments in which subjects were asked to 
envision themselves in various situations and make 
hypothetical choices among alternatives offered to 
them18. These choices involved different amounts 
of gains or losses (of money, or something else 
valuable such as health) with different probabilities of 
occurring. The results of these experiments have rev-
olutionized thinking about how people make real-life 
decisions under conditions of uncertainty or risk. 
Tversky and Kahneman’s results provide evidence that 
humans don’t always “calculate what’s best” and do it. 
What’s more, they found that professors of statistics 
are no more rational in their own decision making 
than anybody else! But for now, in keeping with the 
theme of “beliefs matter,” let us concentrate on one 
aspect of these psychologists’ work: the role of context 
and wording in the choices people make.

Tversky and Kahneman’s clearest demonstration 
of how wording can influence choices was their ex-
periment about giving people a choice of two possible 
treatments for an epidemic19. The same problem was 
posed to two groups of subjects, with over 150 people 
in each group, and both selected from the same 
population (students at Stanford University and the 
University of British Columbia):

Imagine that the U.S. is preparing for the 
outbreak of an unusual Asian disease, which 
is expected to kill 600 people. Two alternative 
programs to combat the disease have been 
proposed. Assume that the exact scientific 
estimate of the consequences of the programs 
are as follows:

The next part of the statement, the presentation 
of the two alternatives, is what was different between 
the two groups. The alternatives presented to the first 
group were:

If Program A is adopted, 200 people will be 
saved.

If Program B is adopted, there is 1/3 proba-
bility that 600 people will be saved, and 2/3 
probability that no people will be saved.
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Look for a moment at the consequences of 
Programs A and B. Since 1/3 of 600 is 200, the two 
programs have the same effect of saving 200 people 
“on the average” (this can be formalized mathemat-
ically but it’s not needed here). But you probably feel 
that the effects are very different. Under Program 
A, you are sure of saving at least some of the people 
who would otherwise die. Under Program B, there is 
a chance of saving a lot more, but the chance is less 
than even, and otherwise you save nobody. So Program 
A probably sounds more attractive, right? If you favor 
A over B, you agree with a majority (72 percent, to be 
exact) of Tversky and Kahneman’s subjects.

Now the second group of subjects were given a 
different choice of alternative programs:

If Program C is adopted, 400 people will die.

If Program D is adopted, there is 1/3 probabil-
ity that nobody will die, and 2/3 probability 
that 600 people will die.

In this case, the 400 dying under Program C and 
the 600 dying (most probably) under D don’t feel that 
different, psychologically. But under D, there is at least 
a chance (and not a slim one, but a 1 in 3 chance) that 
nobody will die. So if that glimmer of hope makes D 
seem more attractive to you than C, you agree with 
an even larger majority (78 percent) of Tversky and 
Kahneman’s subjects.

So of the four programs mentioned, a majority 
of people prefer A to B and prefer D to C. But wait a 
minute! Isn’t 400 equal to 600 minus 200? So if 200 
are saved, 400 will die. That is, the actual consequenc-
es of programs A and C are exactly the same! Likewise, if 
none are saved, 600 die, and vice versa. So the conse-
quences of programs B and D are also exactly the same. 
This means that the two sets of preferences by the two 
groups of subjects are logically inconsistent.

How do we explain this inconsistency? This is 
where beliefs enter in. The way the two sets of con-
sequences were worded created different frames of 
reference, that is, different baselines of expectations 
in the two groups of experimental subjects. The 
subjects choosing between A and B had their choices 
presented in terms of people being saved. This means 
that there was an implied baseline reference point, 
the situation of all 600 dying, and the two alternatives 
were evaluated as to how much better they felt than 
that baseline. The subjects choosing between C and 
D, by contrast, heard their choices presented in terms 
of people dying. This meant that the two alternatives 
were now being compared with a different baseline 
reference point, the situation of nobody dying. For 

the reasons given in the discussion above, the relative 
attractiveness of the two alternatives is different when 
there is a different reference base.

Is there any way to “measure” such subjective 
preferences scientifically? A growing group of research-
ers is trying to do so, by building bridges between the 
precise techniques of mathematics and the imprecise 
phenomena studied in psychology. This involves a 
difficult translation from fluid concepts into simplified 
concepts with definite boundaries. So the types of 
theoretical constructs that do the bridging, which are 
called models, depend on a kind of selective approxima-
tion. Researchers constructing models need to abstract 
out from a vast and confusing set of behavioral data a 
few variables (either measurable or artificial) that may 
be the key ones to understanding the phenomena being 
studied. Then these researchers either study their 
simplified constructions mathematically or simulate 
them on a computer. The models that arise are called 
neural network* models: these are based on structures 
of connecting regions that are in some way similar to 
parts of the brain**.

A mathematical model of the Tversky-Kahneman 
framing effect was developed by two neural network 
theorists, Stephen Grossberg and William Gutowski20. 
How this model works precisely is beyond the scope of this 
book, and not essential to our discussion. But a few words 
are in order about how emotional concepts like preference 
can be represented mathematically at all***.

Grossberg and Gutowski’s basic idea is that to any 
anticipated event, or outcome of action, is assigned some 
positive or negative number representing its “emotional 
value.” For example, a very delightful event, or one that 

* Some readers will be familiar with the term “neural 
network” as used for a class of machines that can perform 
“intelligent” functions—for example, face recognition; 
handwriting classification; diagnosing faults in automobiles; 
building autonomous robots; predicting the stock market, et 
cetera. The two uses of the term aren’t really different. This 
is because the same set of computational techniques, with 
variations, can be applied both to understanding how our 
brains perform cognitive and behavioral functions, and to 
mimicking those functions in machines.

** As we will see in later chapters, all mental functions 
affect, and are affected by, biological processes in the 
brain—regardless of whether those functions were originally 
produced by interactions with society or by ingestion of bio-
chemical substances.

*** More detailed description can be found here: http://
sites.bu.edu/steveg/files/2016/06/GroGutowski1987PsychRev.
pdf.
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satisfies a basic drive such as hunger, might have a value 
of +10. (This number is arbitrary: as yet we don’t know 
enough to assign it to a precise biochemical variable 
in the brain, even though brain regions that calculate 
emotional values have already been identified, such as 
the hypothalamus and amygdala shown in Figure 1.1.) 
A less important or intense but still pleasant event might 
have a value of +2, whereas an unpleasant or dangerous 
event might have a value of −10. These quantities, in the 
mathematical model, are based not only on the anticipat-
ed event itself, but in how much it is a change from the 
current, or expected near future, state of the environment. 
Expectation, which is a type of belief, is a key element in 
this process. Recent past events create an expectation, 
represented by certain levels of chemical neurotransmitter 
substances, at certain synapses. This in turn creates a kind 
of “mood” which colors the emotional desirability or unde-
sirability of any anticipated changes in the environment.

So the psychological mechanism that explains Tversky 
and Kahneman’s “illogical” data seems to be the one that 
selectively processes unexpected or changing events. While 
they differ in a great many details, it seems reasonable to 
assume that a lot of psychological phenomena involving 
novelty or surprise have some common elements—and 
perhaps, though we are less certain of this, some common 
brain mechanisms.

Like the self-fulfilling prophecy tendencies 
discussed above, the tendency to enhance novel or sur-
prising events (or thoughts) can be helpful or harmful 
in different circumstances. For example, enhancing 
novelty can be harmful when it leads to seeking a new 
thing just because it’s a fad. It can be harmful when it 
leads to sudden changes in lifestyle or in religious or 
political ideas, just for the stimulation those changes 
produce. But enhancing novelty can be helpful when it 
leads to creativity. Imaginative solutions to problems, 
whether in daily life or in the scientific research labo-
ratory, often involve testing new combinations of old 
ideas, or noticing and exploiting elements that have 
changed in the context.

Irrationality and the Brain

All three of the cases discussed above strongly 
indicate that actions, decisions, and perceptions are 
inextricably, and dynamically, linked with emotions, 
beliefs, and attitudes. The types of mathematical 
models used in neural networks, far from restricting 
human behavior to be purely rational, reflect the in-
terconnectedness of all these psychological elements 
in behavior. In the terms of this book’s title, the 
belief that we make decisions on a purely rational, 
pragmatic basis—weighing the “pros and cons” of our 
different alternatives—is seen as common nonsense.

As an illustration, I had to decide, as a senior in 
college, among offers of scholarships in mathematics 
at several graduate schools. All of the schools were 
comparable in prestige, and the amounts of money 
offered were in the same range. After some of the 
possible schools had been rejected on definable 
grounds—unpleasant atmosphere, difficulty in 
meeting women, or being too far from home—the 
choice had narrowed down to Columbia University 
or the University of Chicago. On “rational” grounds 
Columbia seemed better: it had more professors 
working in what was then my field, and it was close 
to my parents who then lived in New York City. But 
having lived in the neighborhood of the University 
of Chicago during childhood and early adolescence, I 
was intuitively driven there by a powerful yet ill-de-
fined “homing instinct,” and went to Chicago instead. 
In retrospect, my experience there was quite positive 
and, anyway, my professional direction changed 
not much more than a year later—so making the 
intuitive, “nonrational” choice worked out well.

Scientists have made some conjectures about 
the brain’s role in combining reason, emotion, and 
intuition to make decisions. The late behavioral 
neuroanatomist Walle Nauta said that reason and 
intuition frequently conflict, with intuition winning21. 
Often, Nauta said, we decide that one plan is better 
than another on the basis of objective reasoning, but 
thinking about the first plan makes us sick—quite 
literally sick, via the various pathways of what is called 
the autonomic nervous system connecting the brain to 
the heart, endocrine glands, and digestive organs. If 
that happens, we reject the “reasonable” plan in favor 
of the other plan. Nauta called this phenomenon intero-
ceptive censorship of plans*.

The brain’s frontal lobes (see Figure 1.1), which 
are mentioned a lot in this book, serve to “mediate” 
between the “emotional” and the “rational” parts of 
our brain. (Quotation marks are added because all 
psychological functions, including emotion and reason, 
really involve pathways, not separate areas. But some 
brain regions do have specific roles which we discuss 
later). The clinical neuroscientist Antonio Damasio 
discusses patients with damage to a part of the frontal 
lobes (called the orbital part) that connects, via nerve 
pathways, with areas below the cortex (surface of the 
brain) that are involved in emotional expression22. 
Patients with orbital frontal damage have largely 
normal memory and cognitive functions. They even do 
as well as normal people on a card sorting test used by 

* Interoceptive is the term neurophysiologists use for 
perception of the states of one’s own internal organs.
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clinical neuropsychologists, which is a test of damage 
to another part of the frontal lobes. But these orbitally 
damaged patients lack the usual emotional responses 
to sensory events. For example, one of Damasio’s 
patients drove to his office on a very icy road and, 
judging from the way he recounted having done so, did 
not feel scared like most normal people do. Another 
of Damasio’s patients, with damage to the same brain 
area, could readily arrive at many different options 
for dealing with any situation, but couldn’t make an 
effective decision between these options because he 
found minor difficulties with each one. When trying 
to decide which of several restaurants to eat at, for 
example, he would drive to each restaurant to help 
him decide but still not be able to make up his mind 
because of minor objections to each. This happened 
because his emotional response wasn’t appropriately 
gauged to the situation.

Brains, Beliefs, Attitudes, and Society

How might all this knowledge about our brains 
affect our views of society? Since beliefs have a 
great influence on behavior, changing society for the 
better doesn’t just involve “pragmatic” political and 
economic programs: it also involves “cleaning up” our 
beliefs and attitudes. A growing number of people are 
recognizing that the early Twenty-first Century world 
is in a crisis largely of our own making, and that some 
shifts in our basic beliefs are necessary to survive this 

crisis23. The challenges of the present era—operating 
a global economy with world-wide communication 
links, and at the same time keeping alive a sense of 
community, minimizing violence, preserving our 
environment, and trying to eliminate poverty—make 
our attitudes and beliefs more critical than ever. 
Some of our prevailing common nonsense, our “con-
ventional wisdom” that isn’t really wise, about human 
behavior and personality, stands in the way of the 
paradigm shifts we sorely need to make to deal with 
these challenges.

The implications of our psychological theories for 
politics, and for building the future, will be developed 
in the later chapters of this book. First, the earlier 
chapters will use ideas from science—in particular, 
experimental psychology and sociology, neurobiology, 
and neural network theory—to develop a view of 
human nature. This view will suggest how to judge 
which beliefs are common sense, which are common 
nonsense, and what changes are possible for society. 
The discussion will wander between different fields, 
and between academic subjects and mundane life. 
But in all these different areas, it will keep arguing 
variations of a few points. Among these points are the 
following:

• Modern methods in brain science and neural 
network theory provide insights into why we 
humans don’t always meet our potential. These 
insights also suggest how social institutions, 

Figure 1.1. View of the human brain from its center line, showing locations of some 
of its major subdivisions  The fornix is a pathway linking the hypothalamus with parts 
of the limbic system  The corpus callosum is a pathway linking the left and right sides 
of the cerebral cortex or outer part of the brain  (Adapted with permission from 
Thompson, Richard, Foundations of Physiological Psychology, New York: Harper and 
Row, 1967) 
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therapy, education, et cetera might be struc-
tured to enhance human potential. As brain 
science develops further, its social applications 
will form a growth field. This doesn’t mean 
the natural sciences will replace the social 
sciences or the helping professions. Nor will 
science replace folk psychology or the intuition 
(“common sense”) of average people. Instead, 
science can be a partner with all these other 
pursuits in joint work toward social progress. 
At best, scientific insights can destroy the “cult 
of the expert” by bringing out the creative 
“scientist” in everybody!

• Human nature is neither “good” nor “evil” 
in the senses that most people think of these 
words. The same person can have radically 
different and mutually inconsistent behaviors 
in different contexts. When two or more 
conflicting behavioral patterns coexist in the 
same adult, Darwinian natural selection isn’t 
much help in choosing between them.

• There is a standard for the best possible 
human functioning, often called self-actu-
alization, which has some biological basis 
that is yet to be well understood. But human 
behavior doesn’t always self-actualize or 
optimize potential.

• The fact that we don’t always act optimally 
should be a cause for hope, not despair. This 
is because it means that war, poverty, envi-
ronmental pollution, and rigid dominance 
hierarchies are not the result of optimal func-
tioning, so they can be improved on.

• Common nonsense falls into one or more of a 
few repeating patterns. Some of our common 
nonsense beliefs can be characterized as 
promoting dominator relationships based on 
hierarchical rankings, as opposed to partner-
ship relations based on equality and mutual 
respect24. Others fall into a pattern of making 
false “either-or” distinctions (e.g., one can be 
socially responsible or pursue pleasure but 
not both). Still others result from confusing 
the average attributes of a group with the 
attributes of every individual in the group, or 
confusing the way someone acts most of the 
time with the way he or she acts all the time. 
Our common sense, creative responses to 
problems often come from seeing through ap-
pearances to the variability in each person or 
group. What you get is more than what you see!

• “What you get is more than what you see” 
leads to some norms for behavior. It suggests 
that we need to try to avoid judging people 

as incapable of doing something (whether 
it’s being good parents or learning mathe-
matics or anything else) just because they 
aren’t currently doing it. It also suggests that 
a long-term perspective needs to replace 
a short-term one, whether in politics, 
economics, science, psychotherapy, or health 
care, for example. Attitudes we take on in 
any one of these spheres, whether helpful or 
harmful, tend to carry over into other spheres.

The novelist Aldous Huxley was embarrassed that 
late in life he had no more advice to offer on improving 
the human condition than “Try to be a little kinder.” 
This book will have the temerity to suggest, with the 
help of science, various things that “being a little 
kinder” means operationally. Since emotions and 
cognitions are deeply interconnected in the brain, we 
will see that kindness is shown not just in our feelings 
but also in our thoughts, our categorizations, and our 
expectations of people.

These points will be developed not through 
airtight logical arguments, but through a mixture of 
rational and intuitive arguments. First, they will be 
related to some age-old philosophical questions.

“The Good I Would I Do Not …”

As an old limerick reads:

God’s plan made a hopeful beginning,
But we spoiled our chances by sinning.
We trust that the story
Will end in God’s glory
But at present the other side’s winning.

This book isn’t committed to any particular theo-
logical outlook. The desirable future world outlined 
at the end of this book includes an argument for the 
importance of religion, but religion that is flexible in its 
creed and includes a sense of humor.

Still, most of the world’s major religions are 
somehow concerned with the gap between the human 
potential for cooperation, and the reality of human 
life that includes war and cruelty. Even when humans 
consciously desire to be more cooperative and compas-
sionate toward others, they aren’t always. Why is this 
so?

We can ask roughly the same question in several 
other ways. Why are racism, sexism, and rigid 
dominance hierarchies, for example, so common 
when they are such a waste of human potential—and 
so many people realize they are a waste? Why doesn’t 
might always make right, nor right always make might? 
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In the words of St. Paul (Romans 7:19): “The good that 
I would I do not: but the evil that I would not, I do.”

Many modern scientists and secularists are un-
comfortable with the words “good” and “evil” because 
those words carry connotations of judgment by a 
supernatural or divine power. So this book doesn’t use 
those words much. But I like to interpret Paul’s use of 
“good” and “evil” as metaphors for more naturalistic 
concepts. “Good” can be interpreted not as angelic or 
saintly, but as tending to enhance the quality of life of 
oneself and other human beings. “Evil” can be inter-
preted not as deliberately malicious, but as tending to 
lower the quality of life.

But what does quality mean? Robert Pirsig in 
Zen and the Art of Motorcycle Maintenance made a 
valiant effort to define quality philosophically, and 
concluded that it was primary and undefinable25. I 
suspect, though (based more on personal intuition 
than on solid evidence) that as we probe into brain 
organization, we may eventually find a measurable 
variable somewhere that’s analogous to what most 
of us think of as quality (without necessarily being a 
“definition” of quality). Later we will discuss a neural 
network model of self-actualization that may be a 
primitive first step toward defining this variable.

Anyway, there are some repeatable patterns to 
how and why humans fall short of their best potential. 
Whenever we see regular patterns in nature, we’re 
tempted to try and explain them scientifically. The 
branches of science likely to be relevant to these 
problems are neuroscience—the study of brain physi-
ology, anatomy, and chemistry—and psychology. Brain 
and behavioral science are still at an early stage of 
grappling with important human problems, but already 
some underlying principles are starting to be visible. 
In the past, many neuroscientists have avoided issues 
of value and motivation as too vague. But now many 
world-class neuroscientists find that their attempts 
to understand the brain compel them to consider 
motivational and emotional issues. Some, like Antonio 
Damasio and Walter Freeman26, are writing popular 
books on how the brain relates to emotions or values. 
And neural network modelers—as theoretical bridge 
builders between neuroscience and psychology—are 
also getting into the act.

Many writers have used different names for 
behavior that isn’t optimal or self-actualizing. Edgar 
Allan Poe called it “the imp of the perverse”27, 
meaning by those words the impulse not to do what 
one knows “deep down” is the right thing to do. In 
the mental health field, it is called neurotic behavior. 
In societies or educational systems, aspects of it are 
described as obeying entrenched rules (compare the 
earlier examples of Pharaonic Egypt and Ming China).

The overriding question of this book is sometimes 
described by clinical psychologists as: why don’t we 
always self-actualize? The term self-actualization was 
coined by the psychologist Abraham Maslow to mean 
achievement of one’s full potential. Maslow relates 
the concept to a fairly definable set of characteristics, 
which is discussed later.

Though self-actualization is considered an aspect 
of individual behavior and functioning, this question 
is analogous to a sociological question dealing with 
rules of interpersonal conduct. In most interactions 
between people, some rules are developed (often un-
consciously) that govern what actions and words are 
permissible. (Sometimes close friends interact spon-
taneously enough that they don’t go by rules, but this 
is the exception.) As in bureaucracies, these rules are 
developed over time, often arbitrarily and bearing little 
relation to anybody’s ideas about how people should 
work together, or organizations should function well. 
Rules are found in every sphere of life, from authority 
to sexual behavior to casual joking. Sometimes the 
rules had a human-enhancing purpose at one time but 
have survived long after anyone even remembers why 
they were instituted. So why do we develop or preserve 
“stupid” rules for social interactions, and why do we at 
the same time see these rules as stupid?

In the field of animal behavior, these questions 
can be related to some long-standing debates on 
human biological nature. Is our nature competitive or 
cooperative, or (as this book suggests) both or neither? 
Writers emphasizing our competitive side include the 
popular essayists Robert Ardrey and Desmond Morris 
who stress the instinct to acquire and hold on to 
territory, even when food and sexual needs have been 
met28. These authors use the territorial instinct to 
explain war and social competition. Ardrey and Morris 
have been shown to be on shaky ground scientifically29 
but their views are partly supported by well-known 
behavioral biologists like Konrad Lorenz and Edwin 
Wilson30. Wilson is particularly known as one of 
the founders of sociobiology, the school of thought 
that believes there are genetic predispositions to all 
prevalent forms of behavior.

Writers emphasizing the cooperative side of 
our nature, by contrast, include the anthropologist 
Ashley Montagu, who stressed mutual interdepen-
dence as the foundation of society31. Montagu saw 
empathy between people as the driving force that 
leads to interdependence. Along these same lines, the 
psychologist Alfie Kohn argued that social bonding 
has been one of the main directing forces in human 
evolution32. Kohn added that European and American 
mainstream scholarship has overemphasized the 
nastier side of human nature. He quoted a statement 
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by twenty psychologists, anthropologists, and animal 
behaviorists (the Seville Statement of 1986) that the 
belief in “biological” causes of war is scientifically 
incorrect. The cooperative theme is also strong in 
the work of the psychologist Abraham Maslow, who 
devoted several books to describing the far reaches of 
human potential and argued that there is a biological 
drive for self-actualization33. Finally, several animal 
behaviorists have found at least one primate species 
whose social structure facilitates cooperation and 
bonding. These are the bonobos, an African species 
related to chimpanzees34.

This book argues scientifically that both sets 
of writers on human nature are partially correct. I 
agree with the view (often associated with political 
liberals) that human potential for good is practically 
limitless, and institutions, societies, and economies 
should be reshaped to bring out the best in people. 
But I also agree with the view (often associated with 
political conservatives) that war, poverty, and power 
inequalities can’t be blamed on institutions alone. 
After all, institutions were created by human beings! 
Since unequal hierarchical institutions have been 
common over the centuries, there must be something 
in human nature that causes them to keep on being 
built. But the desire for cooperation and harmony, 
for loving and caring connections between people, 
is universal. So there is something else in human 
nature that suffers from unequal hierarchical insti-
tutions and is frustrated by them. Maslow and the 
anthropologist Ruth Benedict both described this 
feeling as a craving for synergy. Synergy (Greek syn 
= together, ourgos = work) is defined roughly as the 
sense of people working together in relative harmony 
or “feeling with” each other35.

The Brain and Human Nature

What can brain science say about human 
nature? Our understanding of brain function and the 
relations of brain to behavior has exploded in the late 
Twentieth Century. Exciting progress has occurred in 
all aspects of laboratory neuroscience—neurophysiol-
ogy, neurochemistry, neuroanatomy, electroencepha-
lography, clinical neuropsychology—and experimen-
tal psychology. In addition, the growth of computers 
has created the new field of brain simulation via 
neural networks. These advances put partial scientific 
answers to some ancient philosophical questions 
within reach for the first time in recorded human 
history. The answers we get to these questions, we 
hope, can help us fill the long-lamented gap between 
our technology and our ethics.

A word of caution must be stated about applying 
science to philosophical questions. Most scientists 
working on the brain are ultimately interested in 
using their work to answer questions about the 
human mind and human behavior. But when they 
try to do so, these scientists are often charged with 
reductionism. Reductionism is the materialist phil-
osophical outlook that sees the world in “nothing 
but” terms; for example, it holds that behaviors 
are “nothing but” interactions among molecules in 
the nervous system. More recently, however, brain 
scientists have developed a collective defense that 
gives their speculations more credibility. The defense 
is that instead of looking for brain explanations of 
emotions, memory, consciousness, motivation, etc., 
they are looking for brain correlates of those things. 
The word “correlate” comes from the statistical term 
“correlation”; it means there is some imprecision, a 
high probability of association but not necessarily a 
certainty*. For example, the emotion of pleasure can’t 
be reduced to a series of measurable biochemical and 
physiological events, but there are some measurable 
biochemical and physiological events repeatedly asso-
ciated with pleasurable feelings.

The idea of correlation allows us to rephrase our 
overarching question about self-actualization in two 
parts, as follows.

What events in the brain or a model neural network 
correlate with providing long-term positive reward?

What events in the brain correlate with the “imp 
of the perverse”? That is, what in our biological nature 
might lead us toward actions that stand in the way of 
long-term reward?

Some contemporary philosophers of science are 
uncomfortable asking these questions. The philos-
ophers Patricia Churchland and Stephen Stich, and 
the late neuroscientist J. Z. Young, have hinted that 
the concepts from neurobiology, as they emerge, will 
replace those from folk psychology36. By contrast, 
my belief is that some concepts from folk psychology 
(the ones I call common nonsense) will be replaced, 
but others (the ones that are common sense) will 
pave the way toward finding organizing principles for 
understanding the brain. In particular, I reject the 
extreme reductionist position, that questions of value 
and emotion will be sidestepped as brain science 
progresses. Many leading contemporary neurosci-
entists, such as Antonio Damasio, Joseph LeDoux, 

* Some scientists, instead of probability, prefer the 
metaphor of fuzzy mathematics (see Kosko, Bart, Fuzzy 
Thinking: The New Science of Fuzzy Logic, Hyperion, 
New York, 1993).
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and Edmund Rolls, are in fact deeply interested in 
the neural correlates of emotion and beginning to 
speculate on how they may relate to values37. So are 
many neural network theorists who develop computer 
models of brain function.

The state of the art in neuroscience and neural 
networks hasn’t yet advanced to the point of yielding 
precise answers to the two questions about long-term 
reward and the imp of the perverse. But we already 
know enough about the brain to give us many pieces 
of the puzzle. We know some of the brain areas and 
chemical neurotransmitters involved in seeking and 
obtaining rewards. We also know some of the brain 
areas involved in planning, but little about how that 
works. But we do know, from experimental psychol-
ogy as well as neurophysiology, that the short—and 
long-term decisions we make are heavily influenced by, 
and influence, how we perceive and categorize events.

So the clues to answering the self-actualization 
questions will come from our emotions, our cognitive 
functions, and how emotions and cognitions interact. 
Since my examples come from daily life as well as lab-
oratories, this book’s exposition touches on many dis-
ciplines: biology, mathematics, psychology, philosophy, 
religion, politics, sociology, economics, and literature 
among others. At times it moves quickly from one field 
to another; some of its main points, in fact, involve 
analogies between different fields. This reflects the 
universal involvement of the brain and mind, which 
means that theories about mental function apply to 
everything we do. It also reflects my own belief in the 
unity of knowledge and impatience with conventional 
boundaries between fields.

Moreover, parts of this book flow imperceptibly 
between hazy concepts (e.g., feelings, stereotypes, 
habits), and more precise ones (e.g., amounts of 
a chemical substance, mathematical equilibrium 
states). Other parts flow between academic subjects 
and mundane life. Some readers may be at first 

disconcerted by these apparent shifts of emphasis. To 
that I again invoke the unity of nature, a unity that 
can be described on many levels at once. At any given 
moment we understand only parts of the picture 
precisely. For a complete picture, we need imagination 
to fill in other parts that are not yet well analyzed. 
Some parts of the picture may never be precise by their 
nature. But in other cases, this year’s fuzzy introspec-
tion may become next year’s laboratory measurement.

Interdisciplinary studies are now growing all over 
the world, and traditional intellectual boundaries are 
loosening. We need to accelerate this trend in order 
to break the stranglehold of specialization38 and 
encourage average human beings to participate in 
the major decisions that affect their lives. One-time 
French President Georges Clemenceau is reputed 
to have said that war is too important to leave to the 
generals. In the same vein, science is too important to 
leave to the scientists, religion to leave to the clergy, 
and so forth. So without covering any one traditional 
academic field in depth, I draw on sources from 
many disciplines as they relate to the book’s major 
arguments. I will lead the reader on an intellectual 
adventure, in which many of the most exciting results 
are still in progress, but enough have been obtained 
already to give us useful intuitions.

Our incomplete scientific descriptions help us 
know what’s really going on mentally in all our daily 
actions and interactions. Some of our popular beliefs 
will prove to be wrong—those are the common 
nonsense of this book’s title. Other popular beliefs will 
prove right and illuminate how the brain works—those 
are the book’s common sense.

With these questions about behavior, beliefs, and 
attitudes in mind, we can sketch some of the scientific 
techniques that may be useful in answering them. The 
next chapter gives a brief nontechnical overview of 
neural networks, emphasizing those aspects which are 
most relevant for behavior and beliefs.
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Chapter 2

Neural Networks: 
Not Just Clever Computers

Many years before the “Chunnel” was built 
across the English Channel between Britain 
and France, there was a joke about a business-

man who had won the low bid for building that tunnel. 
The businessman’s friends congratulated him for 
winning the bid and asked what his building plan was 
going to be. He replied, “Simple! We’ll start one tunnel 
from England, start another from France, and hope 
they meet in the middle”*1.

If the biology of the brain is the “England” of that 
joke, and the psychology of behavior, emotion, and 
cognition is the “France,” then the growing interdisci-
plinary field of neural networks is one of the tunnels 
between them. The businessman’s wry description 
is a pretty good metaphor for the creative process of 
building model networks. We who construct these 
models sometimes work “top down” from observed 
human or animal behavior. At other times we work 
“bottom up” from the physiology of neurons (nerve 
cells) comprising the brain. Like the imaginative 
tunnel builder, we start at one or another end (either 
with the psychological results or with what we know 
about physiology and anatomy) and then refine our 
model to make it fit better with the other end. In the 
process we go back and forth until we have reached a 
certain stage of understanding.

Running a model on a computer involves precise 
mathematical calculation, but constructing models is 

* The real Chunnel was in fact built from both the English 
and French ends in the early 1990s. By that time, however, 
laser technology enabled the meeting between the two 
tunnels to be much more precise than the joke implied.

much less precise: it’s more an art than a science2. So 
the criteria for deciding when a model is an adequate 
one for the data we wish to understand are also 
imprecise ones: they are intuitive rather than logical. 
Typical models are published in the form of a network 
diagram. In technical articles, unlike this book, such 
diagrams may be accompanied by a set of equations 
and/or some computer code that describe the network’s 
operations. The goal is to achieve with computer simula-
tions some results that can be interpreted as analogous 
to some set of behavioral or neural or psychological 
data. One example of such data is Pavlovian conditioning 
(the type of learning that occurs when dogs are trained 
to salivate at the sound of the bell by repeated presenta-
tion of the bell followed by meat powder). Another is a 
card sorting test used by clinical neuropsychologists to 
detect frontal lobe damage.

What do we mean, though, by simulating the 
learning of, say, a bell-to-food association using 
mathematical equations solved on a computer? It may 
sound to some readers like comparing two things that 
are entirely different—“comparing oranges with fork 
lifts”3. But mathematics has been used for centuries 
as a descriptive language for everything in nature. 
Most people are by now used to using mathematics 
to describe physical variables—numbers of atoms, 
positions of objects, electrical charges, and so forth. 
Psychological variables, such as strength of a hunger 
drive or memory of a bell, don’t seem terribly “math-
ematical.” But they are part of nature, so we expect 
that scientists will eventually find precisely describable 
biological effects that approximate these drives or 
memories, even if we can never fit them exactly. In the 
meantime, we can use our networks and equations not 
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as exact fits to data, but as metaphors4 for psychologi-
cal effects that are partly measurable.

At the current stage of knowledge, neural network 
models are crude approximations of brain parts. So if 
a modeler succeeds in simulating on a computer some 
set of behavioral data, there will usually be other 
behavioral data that the current model can’t quite 
reproduce. Then, in future work, she or he or other 
colleagues try to extend and refine the model so it can 
also account for the other sets of data. By this process, 
the models gradually become more complex and, 
hopefully, more accurate representations of how the 
brain really does things.

There is no universally recognized definition for 
what exactly a “neural network” is. The most widely 
accepted definition is probably the one developed in 
1988 by a team of neural network experts that were part 
of a study in the United States commissioned by the 
Defense Advanced Research Projects Agency (DARPA)5:

a neural network is a system composed of 
many simple processing elements operating 
in parallel whose function is determined by 
network structure, connection strengths, 
and the processing performed at computing 
elements or nodes. … Neural network archi-
tectures are inspired by the architecture of 
biological nervous systems, which use many 
simple processing elements operating in 
parallel to obtain high computation rates.

What is meant by the nodes or elements in this 
definition? In the work of Warren McCulloch, one of 
the field’s pioneers in the 1940s, nodes were conceived 
to be analogous to single neurons (brain cells). But 
as the field developed, scientists more often concep-
tualized the nodes as large groups of neurons or as 
regions of the brain. This change occurred for several 
reasons. First, the number of neurons in the human 
brain is extremely large, of the order of a trillion, so 
a neuron-by-neuron “wiring diagram” would be im-
practical. Second, experiments from neurophysiology 
laboratories have suggested that the electrical patterns 
of single neurons and the biochemistry of the connec-
tions (called synapses) between neurons aren’t very 
regular in their organization. But if some of the irreg-
ularities at the levels of single neurons and synapses 
are averaged out across large groups or brain regions, 
regular connection patterns emerge that are important 
for behavior and for mental functions.

Sometimes, a node in a model neural network 
represents not a known brain area but the brain’s 
encoding of a particular concept—for example, “the 
letter A,” “the hunger drive,” “the rule that classifies 

cards by color.” In one network nodes represent 
stimuli used in a conditioning experiment. Some 
biological purists object to that, since using current 
knowledge they can’t localize such a node to electrical 
patterns in a particular region of the brain. But this 
is just the “tunnel” being built from the psycholog-
ical side of the problem. If you want to construct 
a computer model of a complex behavior, such as 
classifying cards, you first need to break it down 
into simpler behaviors, such as perceiving features 
like color or shape of the designs on the cards. So 
some of these neural network nodes may represent 
the “sub-functions” necessary to understand a more 
complex, larger mental function.

Now what does a typical piece of “tunnel” built 
from the neurobiological side look like? The mathe-
matical relationships within a set of neural network 
nodes and connections are designed to be somewhat 
analogous to those in the real nervous system—re-
gardless of whether the nodes are interpreted as brain 
regions or as representations of concepts. The process 
by which neurons transmit signals to other neurons 
is described in many textbooks6, and only a sketchy 
description is given here. Each neuron consists of 
three major parts (see Figure 2.1). These are the cell 
body, containing the nucleus which all biological cells, 
including neurons, possess; the axon, a long thin 
filament projecting out from the cell body; and the 
dendrites, a large number (in the thousands for each 
neuron) of smaller branches going into the cell body. 
The typical neuron receives electrical signals from 
other neurons at the dendrites, then processes these 
signals at the cell body. If their combined strength is 
large enough, it is translated into another signal that 
travels down the axon to one of the synapses it makes 
with other neurons. At the synapse, the mechanism 
changes and processes involving chemical transmitters 
take over.

But what is the electrical signal? It consists of a 
temporary change in the voltage across a membrane 
which covers the cell, all along the dendrites, cell 
body, and axon. This is done by means of movement 
across the membrane of some electrically charged 
atoms or ions—sodium, potassium, and chloride ions. 
By processes that aren’t yet fully understood, release 
of a chemical transmitter substance from synapses 
leading to a neuron can either raise or lower the prob-
ability of this exchange of electrically charged atoms 
across the membrane. The changed voltage, by other 
processes that are also not completely understood, 
in turn causes the release of a certain amount of 
chemical transmitter from some synapses going from 
that neuron to other neurons. The process of voltage 
change, if it is sufficient to transmit a signal, is called 
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an action potential*. It is also sometimes referred to 
as the neuron firing or, because of the characteristic 
shape of the curve representing the voltage over time 
(see Figure 2.2), spiking.

In most computer models of artificial neural 
networks that perform behaviors, the nodes or units 
are interpreted as groups of a large number of neurons, 
maybe several thousand. At this stage of development 
of the models, there isn’t enough precise knowledge 
to assign each of these nodes to a specific, measurable 
brain area (even though, at times, a rough general 
location in the brain is indicated).

For this reason, the details of electrical signals and 
electrically charged atoms don’t appear in the equations 
for typical computer networks. Instead, the electrical 
signals are averaged out into variables called the activity 
of each node. The most common biological interpre-
tation of “activity” is of the current average frequency 
of action potentials for a group of neurons in some area 
over some window of time. Some readers will no doubt 
be uncomfortable with using an abstract notion such 
as activity which can’t be fully defined yet in real-world 
terms. But scientists in many fields, for most of this 
century, have used abstract constructs like this to gain 
understanding of the real physical world by studying a 
simplified, idealized version of the world.

* The word “potential” here is used in the sense of electrical 
potential, which is a synonym for voltage.

Connections between neurons can either be 
excitatory (tending to increase the probability of an 
action potential) or inhibitory (tending to decrease 
the probability of an action potential). Likewise, a 
connection between nodes in a neural network is 
excitatory if a signal produced by activity in one 
node tends to increase activity in the other node. 
The connection is inhibitory if a signal produced by 
activity in one node tends to decrease activity in the 
other node. Both excitation and inhibition perform 
cognitive functions in artificial as well as biological 
neural networks. Excitation is important for creating 
associations between concepts (e.g., for Pavlov’s dogs, 
hearing the bell “excites” the thought of food). It also 
plays a key role in causing either an emotional drive, 
or a reasoned plan, to stimulate action. Inhibition 
is important for making decisions between alterna-
tives, because a person or animal needs to do one 
thing and not do another thing. It can cause us, for 
example, to engage in one behavior and not engage in 
a competing behavior. Likewise, inhibition can make 
us attend to one part of a perceived stimulus but not 
attend to another part. Inhibition is also important 
for controlling the intensity of brain activity, that is, 
for keeping excitatory signals from overwhelming the 
network with epileptic-like discharges.

There is a great deal of variety in the mathemat-
ical rules for neural networks. Most of them involve 
changes over time in the activities of interacting 
nodes and, often, in the strengths of connections 

Figure 2.1  Schematic neuron  Main parts (axon, cell body, dendrites, synapses) are 
labeled  Na+ (sodium), Cl – (chloride), and K+ (potassium) are the ions (electrically 
charged atoms) that play roles in electrical impulses generation and transmission  
(Reprinted with permission from Levine, Daniel S , Introduction to Neural and 
Cognitive Modeling, Hillsdale, NJ: Lawrence Erlbaum Associates, 1991 )
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(sometimes called connect ion weights) between 
nodes. Connection weights are idealized biochemical 
variables, just as node activities are idealized electri-
cal variables. They are thought to represent amounts 
of chemical transmitter substances or properties of 
certain molecules on the cell membranes that are 
receptors for these transmitters—that is, they bind 
with the transmitters and so cause the receiving 
neuron’s electrical properties to change. By now there 
is considerable neurophysiological evidence that 
strengths of many synapses between pairs of neurons 
change when both neurons are repeatedly electrically 
active at the same time. Psychologists interested in 
learning (including Sigmund Freud) suggested the 
idea of changes at synapses long before it was actually 
observed by neurophysiologists. This kind of flexibil-
ity of connection strengths seems to be required not 
only for learning but for the brain’s overall function 
of mediating between the rest of the body and the 
outside environment.

For the purposes of this book, the technical details 
of how neural networks are simulated computationally 
and what they correspond to in biological neurons 
are mostly unnecessary. What is important is that 
they represent the dynamics of interactions between 
nodes that are identified either with regions of the 
brain or types of neurons within given brain regions; 
with representations* of particular mental objects such 

* There is now a great deal of academic debate among phi-
losophers, linguists, and modelers as to what exactly a “rep-
resentation” of a mental object consists of. Since this debate 
isn’t essential to the main points of this book, it won’t be 
discussed further here, but the interested reader can consult 
Stephen P. Stich and Ted A. Warfield, Mental Representation: 
A Reader, Oxford, UK: Blackwell, 1994.

as percepts, actions, memories, emotions, plans, or 
concepts; or with both simultaneously.

Like all mathematical models of real-world events, 
neural network models of the brain can be thought 
of as caricatures of what they model. That is, a model 
doesn’t represent everything about the system it’s 
reproducing, only those features needed to understand 
particular behaviors of the system. But just as the cari-
catures in cartoons can bring alive some tendencies of 
the characters they portray, the caricatures in neural 
network models can yield some valuable intuitions for 
what types of brain structures are likely to produce 
certain behaviors. The two “take-home messages” 
about neural networks are:

1. Neural networks are a metaphor for the 
fact that all of mental life is dynamically 
interrelated. Perceptions, categorizations, 
beliefs, emotions, plans, and actions 
can’t be separated from each other, but 
instead form what some religions call 
“an interconnected web.” Later chapters 
will discuss results from experimental 
psychology showing, for example, that 
cognitive ambiguity can lead to emotional 
discomfort, and that emotional biases can 
influence how categories are chosen.

2. Some specific neural network architec-
tures can function as useful metaphors 
for specific human attitude tendencies. 
Later, for example, I will introduce a 
neural network that serves as a metaphor 
for the human tendency to get stuck in 
entrenched, unrewarding behaviors. 
Another network serves a metaphor 
for jumping between polar emotional 

Figure 2.2  The action potential recorded across the membrane of the giant axon 
of a squid  (Reprinted with permission from Thompson, Richard, Foundations of 
Physiological Psychology, New York: Harper and Row, 1967 )
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opposites (such as love and hate). But we 
will also discuss a neural network repre-
senting the creative process that encour-
ages self-actualization!

For the reader who wants a more detailed 
grounding in how a neural network is organized, some 
examples are available from the author at levine@uta.
edu. The simplest example that I start with is a model 
of Pavlovian conditioning. Other examples of networks 
represent other types of psychological processes such 
as memory, learning, sensory perception, reward and 
punishment, motor control, decision making, and 
categorization.

Current Uses of Neural Networks in Neuroscience 
and Psychology

Neural networks are designed to simulate various 
sorts of mental functions, wherever those functions 
appear. As a result, in addition to their biological and 
psychological applications, neural networks have 
found wide usage in industrial and engineering appli-
cations that call for some form of “intelligent” func-
tioning. These include, for example, visual pattern 
processing, speech signal processing, robotics, man-
ufacturing analysis, financial forecasting, and many 
other applications7. This has been a growth area for 
high technology since the mid-1980s.

The applications of neural networks to under-
standing actual human mental processes, which are 
much more emphasized in this book, have lagged 
behind the industrial applications. But now, in 
the late 1990s, is a time of rapid growth for these 
biological and behavioral models. This growth is 
happening in part because more biologists and 
psychologists than ever before have access to high-
speed personal computers. It is also spurred by 
many advances in experimental neuroscience, such 
as positron emission tomography (PET) scanning, 
which are enabling a more complete (though not yet 
perfect) account of the actual metabolism of brain 
tissue during the performance of cognitive tasks. 
The assumption is that those areas that are most 
active, in terms of metabolism and blood f low, are 
the parts of the brain being most used in the current 
task. All these advances are making it seem possible 
for brain science to be given a solid theoretical 
framework. For this reason, many psychology or 
neuroscience laboratories are hiring or collaborat-
ing with researchers whose expertise is primarily 
theoretical rather than, or as well as, experimental. 
These researchers often combine knowledge of the 
relevant neuroscientific or psychological literature 

with training in computer science, engineering, 
mathematics, or physics, all of which help them under-
stand system dynamics and build quantitative models.

Let me mention a few scientific events from the 
1990s as signs of the times. In 1995, two conferences 
took place—one in London and one in College Park, 
Maryland—on neural network models of mental and 
cognitive disorders, such as schizophrenia, epilepsy, 
Alzheimer’s disease, depression, stroke, and aphasia. 
These were the first major conferences devoted to that 
recently developed subfield. The Maryland conference, 
which has been made into a book8, was physically 
crowded because it was planned as a tiny workshop 
but drew over a hundred attendees, including many 
practicing psychiatrists and neurologists. There have 
also been symposia on neural networks at conferences 
such as annual meetings of the American Psychological 
Society and American Psychological Association. 
There are also at least four ongoing annual interna-
tional conferences devoted to neural networks them-
selves; some of these meetings include both sessions 
devoted to neuroscience and other sessions devoted to 
industrial applications. In addition, one of these con-
ferences had between 1994 and 1996 a session devoted 
to studying and modeling consciousness.

Government support of neural network research 
has begun to be integrated with support for neurosci-
ence. For instance, there has been some funding by 
several European governments (including Great Britain, 
France, Belgium, Germany, Switzerland, Sweden, and 
Finland) for parts of an effort to map out the structure 
of the whole human brain, known as Project PSYCHE. 
This project includes neural network modelers along 
with neurophysiologists, electroencephalographers, 
clinical PET scanners, and others. The National 
Institutes of Health in the United States has been 
funding a looser program with similar aims, called the 
Human Brain Project, and there are others in Japan.

The best known early successes of neural network 
modeling were in the field of perceiving, classifying, 
and categorizing sensory patterns. This gave insights 
into how the brain’s perceptual systems, particularly 
its visual system, work. These pattern classification 
networks also have a wide variety of applications to the 
performance of “intelligent” functions by computers. 
Among these are medical diagnosis, wherein the visual 
display of a particular organ for someone with a disease 
is different from the same display without the disease. 
It has also been used to classify radar signals as coming 
from different emitters9 or handprinted numerals in 
zip codes as being specific digits10. Neural network 
modeling of the psychological process of conditioning, 
has also been an active field of research since the 1970s.
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More recently, this same methodolog y has 
come closer to understanding the most complex 
human cognitive processes and their characteristic 
breakdowns with brain damage or mental illness. 
There have been models of the effects of frontal lobe 
damage on the ordered planning of behaviors11. There 
have also been preliminary models, for example, of 
Alzheimer’s disease12, one type of dyslexia13, and a 
qualitative neural network theory of manic-depres-
sive illness14. Also, there has been at least one compu-
tational model of the disruption of motor behavior by 
Parkinson’s disease15.

The Microstructure of Cognition

Neural network models of complex cognitive 
processes are often developed by breaking these 
processes into simpler subprocesses for the purposes 
of analysis. For example, neural networks have been 
used to model of categorization of sensory patterns. 
Specifically, handwritten characters such as might 
appear on a postal envelope, and at times are written 
imprecisely, are categorized as to what letter of the 
alphabet they are closest to. In order to model that 
categorization process, we need models of at least two 
subprocesses. One of these subprocesses is learning, 
because the representation of Roman letters in the 
brain isn’t hard-wired: the same neural structures are 
equally capable, for example, of learning Japanese, 
Hindi, Hebrew, or Russian letters. Another subprocess 
is deciding between two alternatives. For example, 
a sloppily written letter might look somewhere in 
between an “E” and an “F,” so we need to be able to 
decide which letter is more likely, enhance our mental 
image of that letter, and suppress our image of the 
other letter.

The neural network modelers David Rumelhart 
and James McClelland, who are also psychologists, 
called this type of analysis an exploration of the micro-
structure of cognition16. Another group of modelers, 
headed by Stephen Grossberg, has applied this kind 
of analysis to a range of cognitive and behavioral 
processes including categorization, conditioning, 
visual perception, word recognition, and speech 
encoding17. The computational theories of Grossberg 
and his colleagues suggest that similar types of sub-
processes are components in all these different things 
that our brains do. For example, the same principles 
of associative learning and perceptual decision are 
used both to model the process of categorization and 
also, in a different form, to model the role of selective 
attention in conditioning18.

What these various neural modelers have done 
is develop a “tool kit” consisting of different parts, or 

subblocks, of neural networks, that can be used repeat-
edly and in different combinations. Is this, as I believe, 
roughly the way our brains are really constructed? 
That would mean that just like a few base substances 
account for all of our rich genetic code, a few types 
of characteristic neural connections repeat in many 
if not all parts of the nervous system, from the spinal 
cord and midbrain reflex centers up to the frontal lobes 
and other association areas of the cortex. A book by 
the neural network modeler John Taylor develops a 
series of interrelated neural network theories for many 
different areas of the brain as they relate to high-level 
processes19. These include the organization of planned 
sequences of behavior—based on a combination of 
rational analysis and emotional preferences20—and the 
way memory is involved in consciousness.

If Rumelhart, McClelland, Grossberg, Taylor, and 
their colleagues are on the right track, their method-
ology can be fairly universal when it comes to mental 
processes. They hint that the same kinds of neural 
structures that handle relatively simple processes like 
visual perception and conditioning can also, in different 
combinations and with greater complexity, handle much 
more complex processes like reason, inference, and 
decision making. Ultimately, sufficient understand-
ing of mental processes can even lead to theories of 
self-actualization, ethical behavior, and how we decide 
right from wrong.

This emboldens me to apply this kind of “micro-
structural” analysis to the behavioral processes this 
book deals with. Neural networks give us a framework 
in which to think more systematically about self-actu-
alization and its absence, the “imp of the perverse,” the 
gap between intention and action, and the deviations 
of much human behavior from optimal.

I am sometimes asked what a neural network, or 
computational, approach can add to our understand-
ing of human psychology over and above what can 
be gained by just thinking intelligently about mental 
processes. Many people seem to think that approach-
ing problems via a new discipline automatically leads 
to a different viewpoint. One student who read a draft 
of this book, in fact, expressed an apprehension that I 
was trying to quantify love. My answer was, “No, I am 
trying to love-ify quanta!”

Neural networks don’t yield a dramatically different 
view of the brain and behavior than would be had 
without them. They merely help us tackle problems 
of human behavior using what has come to be called a 
systems approach21. This means that each of our person-
alities, like any other complex system, is seen as a web 
of different subsystems (in this case emotion, cognition, 
reason, memory, perception, motor action, et cetera), all 
influencing each other dynamically but each somewhat 
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autonomous. In such a web, it is common nonsense to 
say that some parts of our personality structures are 
“better” or more “basic” than other parts. Our neural 
networks are studied through the mathematical theory 
of dynamical systems (also sometimes known as chaos 
theory), which applies to a wide range of physical and 
social systems.

There are no gimmicks here, and the reader may 
ask “So what’s new?” But in later chapters when we 
discuss personal and social change, the dynamic 
systems approach will turn out to have a lot of sur-
prising implications for human relations. This does 

not mean, as some fear, that people will need degrees 
in computer science or mathematics to understand 
what this book says! Some conclusions in this 
book may be difficult for some people to integrate 
because they will challenge some of our comfortable 
social norms. But these conclusions will be stated 
in everyday and not technical language as much as 
possible, and so will suggest standards for human 
behavior that are within reach for almost everyone. 
So for people willing to break new ground, scientific 
approaches will provide hope. Let us now return to 
the gap between human potential and human reality.
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Chapter 3

What Do People Really Want?

A Jewish story tells about a little boy who said 
to his schoolmates: “My father is terrible. Last 
night he wanted to hit me four times.” One of 

the boy’s friends asked: “How did you know he wanted 
to hit you?” “Well,” the boy answered, “if he didn’t 
want to hit me, why did he?”1

In fact, I suspect the poor father in the joke was 
frustrated by job or marital worries and taking them 
out on his son. He probably felt no satisfaction, and 
a good deal of remorse, for hitting the boy repeat-
edly. But the boy’s inability to empathize with his 
father reflects a type of common nonsense that is all 
too prevalent—attributing to people the wish to do 
whatever it is they feel compelled to do under their 
current circumstances. If the wish we attribute to 
another person is an unpleasant one, this gives us an 
excuse to do her or him considerable harm.

For example, the 1980s and early 1990s saw some 
poor Americans without marketable skills choosing to 
remain on welfare as a lesser evil, rather than work at 
jobs that were dead-end, low-paying, boring, and kept 
them apart from their children. Instead of empathizing 
with the welfare recipients’ inability to find meaning-
ful work, many affluent or working-class Americans 
(goaded by reactionary politicians out to reduce social 
spending!) decided these poor people wanted to be 
on welfare. This created the climate for the punitive 
mid-1990s “welfare reform” measures which limited 
recipients’ benefits but didn’t provide enough new jobs 
or job training to improve their long-term prospects.

For another example, some psychotherapists ask a 
client, “Why do you want to do badly on your job?” or 
“Why do you want to ruin your marriage?” For a client 
who is already facing some kind of difficult dilemma, 
being told that he or she actively wants to be self-sab-
otaging may aggravate the problem by either angering 

or demoralizing the client. And it’s also inaccurate and 
unfair. The psychologist Abraham Maslow said that 
neurosis is not unconscious self-destruction but an 
ineffective attempt at growth2. So a person engaging 
in a neurotic behavior is typically doing it not in order 
to engage in that behavior but in order to accomplish 
something else. For example, one can subconsciously 
do badly on a job in order to keep one’s friends from 
resenting one’s accomplishments. Psychotherapists 
are more effective when they can suggest to the client 
a substitute behavior that accomplishes the desired 
effect without some of the undesired side effects of the 
current neurotic pattern.

If we wish to move toward a partnership society 
and improve how people treat each other, we need to 
convince ourselves that people “are really good at 
heart” as Anne Frank said in her diary. We need to ask 
the seemingly trite but actually moot question: “What 
do people really want?”

Since Abraham Maslow provided one of the best 
descriptions of the optimal, most mentally healthy 
side of human beings, his work is a good place to start 
answering that question. The two best known of his 
ideas are self-actualization and the hierarchy of needs.

What is Self-Actualization?

Like most widely used terms, self-actualization 
is often misunderstood. To many people it has con-
notations of various psychological movements and 
cults (centered in California in the 1970s), of the “me 
generation,” of being good to oneself and not worrying 
about the effect of one’s actions on society. But that’s 
not what Maslow meant. He intended the term to mean 
the development of one’s full potential in a way that 
connects with the rest of the world:
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Self-actualizing people are, without one single 
exception, involved in a cause outside their 
own skin, in something outside of themselves. 
They are devoted, working at something, 
something which is very precious to them—
some calling or vocation in the old sense, the 
priestly sense. They are working at something 
which fate has called them to somehow and 
which they work at, and which they love, so 
that the work-joy dichotomy in them disap-
pears. One devotes his (sic) life to the law, 
another to justice, another to beauty and 
truth.3

Maslow also says that “self-actualization means 
experiencing fully, vividly, selflessly, with full concen-
tration and total absorption”4. It is, he emphasized, a 
state we all reach sometimes (in special times he calls 
“peak experiences”) but few reach regularly. Still, the 
drive toward self-actualization is universal, and people 
tend to feel frustrated when they are not self-actualiz-
ing. In social settings, self-actualization translates to 
synergy, or people working together in harmony5, and 
people also feel frustrated when synergy is absent.

Seeing self-actualization as a primary drive, along 
with those for food, drink, sex, and safety, begins to 
suggest ways to understand it biologically. What could 
be going on in the brain of an apparently functioning 
individual, even one successful by society’s standards, 
who is saying to himself or herself: “I feel less than I 
could be”? The frustrated individual feels incomplete. 
The ideal of completeness has a history far older than 
Maslow; for example, the Hebrew word shalom, for 
peace, originally meant “completion.”

How “completeness,” or its lack, is represented in 
the brain is a difficult issue and hasn’t been resolved 
yet. As we will see in succeeding chapters, it seems to 
involve brain areas that integrate cognitive informa-
tion with measurement of emotional value. Among 
these brain areas are the orbital part of the frontal 
lobes (see the discussion in Chapter 1 of Damasio’s 
work) and the amygdala (see Figure 1.1). Maslow’s 
belief, and mine, that self-actualization is a universal 
human need suggests some kind of hard-wired brain 
circuit for cognitive-emotional integration, including 
those areas, that produces a sense of harmony or com-
pleteness when functioning optimally. This notion fits 
into Maslow’s theory of the hierarchy of needs.

The Hierarchy of Needs and the Drive Reduction 
Concept

Maslow set out to challenge the common nonsense 
(shared by writers in fields ranging from theology to 

economic theory) that “good or happiness or pleasure 
is essentially the consequence of amelioration of this 
unpleasant state-of-affairs of wanting, of desiring, of 
needing”6. Instead, he said: “different basic needs are 
related to each other in a hierarchical order such that 
gratification of one need and its consequent removal 
from the center of the stage brings about not a state 
of rest or Stoic apathy, but rather the emergence into 
consciousness of another `higher’ need”7. The pro-
gression from “lower” to “higher” is, approximately, 
from survival needs (such as safety and food) through 
sexual needs, needs for love and belonging, curiosity, 
up to the self-actualization and growth needs. The 
most self-actualized people are aware, for example, 
of needs for a sense of purpose, and for realization of 
large-scale values such as truth, beauty, justice, and 
caring.

The word “hierarchy” in “hierarchy of needs,” like 
the word “self” in “self-actualization,” was probably a 
bad choice since it has generated some misunderstand-
ing. Maslow has been misinterpreted as believing in a 
strict ordering whereby some needs always come before 
other needs, an interpretation he specifically denied8.

The sociologist Geert Hofstede confirmed that 
Maslow’s hierarchy is not a rigid one: the relative 
weights of different needs can vary across cultures9. 
Hofstede compared attitudes toward work of 
employees from different countries working at the 
same multinational corporation. He found that at 
the same managerial level, people from the United 
States, northern Europe and Australia tended more 
than others to value autonomy and opportunity for 
independent thought, which are high on Maslow’s 
hierarchy, and tended less to value a feeling of 
security which is lower on the hierarchy. Moreover, 
within affluent countries we see people pursuing 
“higher” needs when “lower” ones aren’t totally 
met. Conditions of economic insecurity haven’t, 
for example, prevented many bohemian poets and 
intellectuals from pursuing artistic interests, nor 
many urban ghetto dwellers from spending time and 
money on religious rituals. And most people, even on 
the brink of starvation, value the love and warmth of 
other human beings!

Even if Maslow’s hierarchical ordering of needs 
is inexact, however, this doesn’t contradict his main 
insight. His basic point is that there are biological needs 
not just for survival but for fulfillment, for richness 
in life, for connectedness to other people and to the 
universe. He contrasts this view with the traditional, 
naively Freudian view that our natural impulses are 
toward satisfying base, “animalistic” urges and that 
a superego of elaborate social codes is required to 
suppress such destructive urges. Maslow and others 
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have spurred in psychotherapy a movement toward a 
more favorable view of human needs and desires.

Favorable views of human needs have also become 
popular in academic psychology and neuroscience 
since the 1950s. In psychology, the dominant view 
until recently was that positive reinforcement (psycho-
logical reward) can be defined as drive reduction (e.g., 
eating reduces hunger, drinking reduces thirst, sexual 
intercourse reduces lust). But in the last thirty years or 
so, the concept of drive reduction has been increasing-
ly challenged by competing ideas that are supported by 
neuroscience and neural network models.

The drive reduction idea probably had its roots in 
the late Nineteenth Century, in the same controlled 
Victorian mindset that produced Freud. But the most 
forceful advocate of drive reduction was Clark Hull 
who wrote a classic psychology book10 published in 
1943. The drive reduction theory has remained popular 
in some circles despite an apparent telling blow to it 
from neurophysiology. This blow was the accidental 
discovery in 1953 by the neuroscientist James Olds of 
“pleasure centers” in the hypothalamus at the base 
of the rat’s brain11 (see Figure 1.1). Olds found that if 
rats could press a lever to electrically stimulate certain 
parts of the hypothalamus, they chose this brain 
stimulation over more conventional satisfactions like 
eating food and engaging in sex. Moreover, the drive 
for brain stimulation didn’t satiate in the manner of 
the hunger or sexual drives; the rats kept pressing the 
lever on and off for hours.

Further physiological discoveries hinted that strong 
drive can sometimes be associated with pleasure rather 
than pain. While Olds found that the lateral hypothal-
amus is one area whose stimulation is pleasurable12, 
Jose Delgado and B. K. Anand found that stimulation 
of the same area can lead to increased eating13! From 
the point of view of understanding brain organization, 
the fact that a pleasure center is also a hunger center 
might sound like a paradox (if it isn’t the result of sloppy 
experimentation). But the paradox disappears if we 
remember the times we have been on the verge of eating 
a delicious meal or making love with a desirable partner. 
The experience is one of high drive combined not with 
pain but with pleasurable anticipation.

The experimental results of Olds, Delgado, Anand 
and others suggest that positively reinforcing events 
are not those events that reduce drive, but rather are 
those events that activate a positive feedback loop in 
the brain that consummates drive. Stimulation of the 
lateral hypothalamus does not produce “hunger” in 
the sense of physiological signs like stomach contrac-
tions and low blood sugar. Such stimulation mimics 
the effect of hunger by activating consummatory 
feedback in the absence of physiological signs which 

are normally necessary for this feedback to occur. The 
psychologist O. H. Mowrer called this process drive 
induction14 as opposed to drive reduction.

If human needs and drives are to be regarded 
more favorably, what does that mean for society? 
The implications are revolutionary. The partnership 
theorist Riane Eisler has described the common 
nonsense of a dominator society based on glorifying 
pain and denigrating pleasure15. Come on, some of you 
may say, do we really do this in Western society now? 
Haven’t we in the enlightened late Twentieth Century 
outgrown the monastic flagellation of the Middle Ages? 
Eisler argues, and I agree, that we haven’t outgrown 
it enough, and points as evidence to many unpleasant 
aspects of modern culture that we take for granted as 
“human nature.” These include fear-based dominance 
hierarchies; male oppression of women; eroticization 
of violence; repression of sexual pleasure; overpopu-
lation due to restrictions on contraception (because 
we think of sex as sinful); religious glorification of 
self-induced pain, and cultural glorification of war16. 
This may seem to be countered by the large entertain-
ment industry that mass produces images of pleasure, 
particularly sexual pleasure, in film and television. But 
Eisler points out that even the entertainment industry 
often supports a dominator ethic by associating sexual 
pleasure with violence or at least with unpleasant rela-
tionships (not just in pornography but even in movies 
based on “romantic” novels.)

How different society would be if the positive 
valuing of pleasure hinted at by many psychologists 
and hippies became universal! How different society 
would be if the belief that humans are motivated 
not only by survival and reproduction (the “selfish 
gene”17) but by pleasure and love came to be generally 
accepted. Partnership relations, lasting peace, and 
cooperation would no longer appear to be unattainable 
dreams.

A favorable view of human desires has also in-
fluenced neural network modeling. Since the 1970s, 
many network theorists have tried to reproduce the 
feedback loops in the brain related to drive satisfac-
tion. Two pioneers in this effort are Harry Klopf and 
Stephen Grossberg.

 Hedonistic Neurons and Maximal Utility

Mowrer’s idea of drive induction can be restated, 
anthropomorphically, as the notion that organisms 
seek stimulation. Harry Klopf attempted to formalize 
this notion in neural network terms18. He contrast-
ed seeking maximum stimulation with the “drive 
reducing” tendency to seek a balanced or steady-state 
condition in other respects (such as blood sugar or 
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hormone levels). Since seeking a steady-state condition 
is called homeostasis19, Klopf coined the opposing word 
heterostasis for seeking a maximum condition.

In Klopf ’s theory, all parts of the brain inde-
pendently seek positive electrical stimulation (the 
analog of “pleasure”) and avoid negative stimulation 
(“pain”). In other words, brain areas are goal-seeking 
devices: they respond electrically to stimuli from 
elsewhere in the brain and test the consequences of 
their own responses. If responding to a given stimulus 
leads to “pleasure,” the given brain area will respond 
more frequently to that stimulus in the future. This 
is analogous to B. F. Skinner’s rats pressing a lever 

more often if that act has previously yielded them 
food20. If responding to that stimulus leads instead to 
“pain,” the brain area will respond less frequently to 
that stimulus in the future. Klopf proposed that this 
capacity for testing the consequences of actions in 
terms of received stimulation is best explained by a 
hypothesis that the same capacity extends to individual 
brain cells—which is why he called his 1982 book The 
Hedonistic Neuron.

The idea of “goal-seeking” implies some purpose 
in our biology, and the idea of “device” implies that the 
brain is a mechanism. Both notions are likely to be un-
comfortable ideas to some readers, and they may even 

Figure 3.1  View of the brain from its center line, highlighting major structures in 
the limbic system  Location of the limbic lobe, the primitive area of cortex which 
encircles the brain stem  Location of deeper limbic structures (e g , septum, hip-
pocampus, amygdala) that lie under the limbic lobe  (Adapted from Limbic System  
(n d )  In Wikipedia  Retrieved July 3, 2018, from https://en wikipedia org /wiki/
Limbic_system) 
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appear to be incompatible with each other. But every 
complex system in nature is a mechanism, and purpose 
is something that appears at some stage in the develop-
ment from cells to the conscious mind. Whether or not 
purpose appears at the level of subregions of the brain, 
as Klopf proposed, is not central to the main themes of 
this book.

Klopf divided the brain into distinct subsystems, 
each seeking “pleasure.” These subsystems all interact, 
and sometimes are in conflict. The three large systems 
in his scheme, in order from the lower to the higher 
levels of the brain, are: the reticular formation, part 
of the midbrain (see Figure 1.1 for the location of the 
midbrain), which is the overall command and control 
center; the limbic system (see Figure 3.1), including the 
amygdala and hippocampus, and hypothalamus, which 
include drive and reinforcement centers that specify 
important subgoals, such as homeostasis and repro-
duction; and the cerebral cortex or outer part of the 
brain (see Figure 3.2), which provides plans relating 
goal realizations to specific sensory events, memories, 
and motor behaviors. In his theory, each of these sub-
systems independently seeks heterostasis (maximum 
stimulation), but the reticular formation is the final 
“arbiter” of all decisions.

Klopf’s theory provides a good alternative to the 
drive reduction interpretation of reinforcement21. 

But his work also contains an implicit suggestion 
that seems hard to believe, a suggestion that there is 
a single organizing criterion (in this case, maximum 
stimulation of the reticular formation) by which 
we make all of our decisions. Various experimental 
psychologists have found evidence of “irrational” 
behavior in animals, which would seem to contradict 
the claim of a single decision criterion. For example, 
Richard Solomon, Leon Kamin, and Lyman Wynne 
found an experimental model of learned helpless-
ness22. They trained dogs to make a particular motor 
response to avoid electric shock, then later shocked 
the animals for making that very same response. As a 
result, these dogs exhibited a great deal of confusion 
and some self-punitive behavior. Jeffrey Gray and P. 
T. Smith reviewed experimental studies of rats taught 
to go down runways for food23. Under many condi-
tions, once the response had been learned, the rats 
maintained the response more reliably if it was inter-
mittently reinforced with food than if it was reliably 
reinforced every time they do it. The comparison with 
human gambling is obvious.

Moreover, if all of our decisions are optimal from 
the viewpoint of maximizing pleasure, that means that 
when we are violent or domineering, we are acting 
optimally! Only if we acknowledge that some human 
behavior is in fact not optimal but self-defeating can 

Figure 3.2  Schematic drawing of one side of the brain, highlighting subdivisions of 
the cerebral cortex  Association cortex refers to areas not primarily devoted to one 
sensory modality (vision, hearing, touch, etc ) but synthesizing information from all 
senses  Primary and association area, for each sense, refer to processing stages, the 
primary being closest to the sensory input  Primary motor and motor association are 
motor control stages, the primary motor being closest to the motor output  (Adopted 
from Human Brain  (n d )  In Wikipedia  Retrieved July 3, 2018, from https://en wikipedia 
org/wiki/Human_brain#/media/File:1604_Types_of_Cortical_Areas-02 jpg) 
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we seriously entertain the likelihood that war, poverty, 
environmental destruction and other bad results of 
dominator behaviors can be improved on. So Klopf’s 
statements that we are driven by pleasure, and not just 
by survival, are progressive and promote a partnership 
society. His statements that pleasure maximizing 
accounts for all behavior do the opposite—and in fact 
Klopf’s own later neural network models shifted away 
from the strict hedonistic neuron theory24.

The controversy over whether there is an all-en-
compassing human decision criterion rages not only in 
psychology25 but also in other social scientific fields, 
particularly economics. The orthodox view among 
economists is that there is some expected measure 
of happiness, which they term utility, which both 
consumers and producers maximize at all times26. 
Most current econometric models are still based on 
the idea of maximizing utility despite strong evidence 
against it. The experimental psychologists Amos 
Tversky and Daniel Kahneman (see Chapter 1, Case 
3) did a series of experiments in which they gave 
people hypothetical monetary alternatives and found 
that people didn’t always make the “rational” choice 
between them27. One example would be “Which of 
two alternatives would you prefer: (A) certainty of 
earning $240, or (B) 25% chance of earning $1000 
and 75% chance of earning nothing?” The easiest way 
to figure out a mathematical “utility” for such choices 
is to multiply earnings by the probability of getting 
them: so alternative (A) would have a utility of 100% x 
$240 = $240, whereas (B) would have a utility of 25% x 
$1000 = $250. So the “rational” person, who conforms 
to typical econometric models, would prefer (B). 
But Tversky and Kahneman found that most people 
preferred (A)! The reasons for that are intuitively 
clear: certainty itself has a positive value, and this 
more than makes up for the slightly smaller amount of 
money expected.

An opposing theory to the economic orthodoxy 
is that economic behavior is predictable (or at least 
explicable) without being rational28. For example, 
consumers will often stick with the “tried and true” 
even after a demonstration that a new product is 
superior in some way. One such case was the wide-
spread rejection of the new taste that Coca-Cola intro-
duced in the mid-1980s even though the new taste had 
been preferred by a two-to-one margin over the old 
one in blind taste tests.* The preference for the older 
product can be either out of emotional attachment or 
sheer habit. Paradoxically, some other products sell 

* Sam Leven and I modeled “Coke buying” in a neural 
network; see Chapter 6.

just because they are novel and for no other substan-
tive reason. Sensitivity to affect, habit, and novelty is 
not confined to consumers; these factors also influence 
the behavior of international financiers and govern-
ment negotiators. All this again argues against a single 
all-encompassing—and in some way “rational”—
human decision criterion.

Even if he is wrong in some details of what 
various brain regions do, however, Klopf is correct in 
attributing importance to distinct neural subsystems. 
For example, St. Paul’s lament that “The good I would 
I do not” (see Chapter 1) is very understandable if 
the subsystem that “wills” and the subsystem that 
“does” are separate. Because these separate systems 
do interact strongly, we are aware of the gap between 
will and action and feel frustration about it. Will, in 
the sense of planning to maximize happiness, is one of 
several influences on action but not all-powerful. Some 
neural network theories by Stephen Grossberg and his 
colleagues clarify what the competing influences are29.

Drive Representations and the Frontal Lobes

Grossberg constructed various interrelated 
networks of neural subsystems to explain animal con-
ditioning experiments. He started with the classic ex-
periment of Ivan Pavlov whereby the sound of a bell is 
repeatedly followed by presentation of meat powder to 
a dog until the dog salivates to the bell alone30. Some 
aspects of Pavlovian conditioning can be modeled in 
a simple network by means of an association between 
bell and food. But the details of conditioning models 
are far more complex than that. Grossberg’s version 
of a conditioning network included some subsystems 
that coded sensory events, or the memories of those 
events; these subsystems he (and others) called sensory 
representations. The networks also included other 
subsystems that coded motor actions or the intentions 
to perform those actions. But he found that the con-
ditioning data could best be explained if in addition 
to sensory and motor representations, the network 
included what he called drive representations. That is, 
there were neural subsystems that simultaneously 
coded the level of a drive and the possibility of satis-
fying it. The hunger drive representation, for example, 
was highly active whenever the organism was hungry 
and there was either available food or a cue signaling 
future food. Grossberg’s theory hints the association 
Pavlov’s dogs make with the bell sound is not to the 
specific smell of meat but more broadly to satisfaction 
of the hunger drive.

Grossberg’s networks include positive feedback 
between sensory and drive representations. Such 
feedback determines which stimuli, and which actions, 
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a person or animal will find rewarding or punishing. 
(In addition to representations of “positive” drives like 
hunger, these neural networks also contain represen-
tations of “negative” drives like fear.) It also strongly 
influences which events in a complex environment 
will be attended to, because the most attention is paid 
to events that are important for satisfying drives. 
Grossberg and his colleagues have done computer 
simulations of some of these networks, reproducing 
detailed experimental data on Pavlovian conditioning 
and selective attention31.

Returning to the actual brain, feedback between 
sensory and drive representations tends to be 
weakened by frontal lobe damage in humans or 
monkeys. So let us discuss the data on frontal lobe 
damage, with the cautionary note that the wiring 
diagram of this part of the brain is far from being 
fully worked out. Also, different functions have been 
identified for parts within the frontal lobes (as well as 
between the left and right lobes). But to a first approx-
imation, treating the frontal lobes as a unified whole 
provides some useful insights into how motivation and 
cognition interact. Also, the behavior of many people 
with frontal damage is, I believe, just an exaggeration 
of an effect that often occurs in normal people without 
brain damage. This effect is the control of behavior 
either by entrenched habits (including much of our 
societal common nonsense!) or by impulses, rather 
than by plans or will.

One common consequence of frontal lobe 
damage—particularly damage to the dorsolateral 

frontal area, which is separate from the orbital part 
that Antonio Damasio studied32—is persistence of 
behavior that was originally reinforcing or useful but 
no longer is. This is often called perseveration. The 
neuropsychologist Brenda Milner studied frontal lobe 
patients on a test called the Wisconsin Card Sorting 
Test33. Subjects could classify cards on the basis of one 
of three criteria (color, shape, or number shown on the 
card; see Figure 3.3).

At each card placement, the experimenter said 
“Right” or “Wrong” without telling why. At first, 
responses based on color were reinforced. But after 
the subject had achieved ten correct responses in a 
row to color, the experimenter switched the criterion 
to shape without warning; after ten correct responses 
on a row, the criterion switched to number, and so on. 
Normal subjects and patients with non-frontal brain 
lesions could learn to make the switch (and other, sub-
sequent, switches of criterion). The frontally damaged 
subjects, while they could learn the color classification 
as quickly as normals, could never make the switch to 
shape but persisted in classifying cards on the basis 
of color even when repeatedly told they were wrong. 
Another example of perseveration, observed by the 
neuropsychologist A. R. Luria, occurred when frontal 
patients were asked to draw, in order, a cross, two 
circles, and a triangle34. Often, these patients simply 
drew four crosses.

Frontal lobe damage, which promotes perse-
veration in unsatisfying habits, also paradoxically 
promotes excessive attraction to novelty. An example 

Figure 3.3   Cards used in the Wisconsin Card Sorting Test  The input card is 
matched to one of the template cards  (Reprinted from Levine and Prueitt, 1989, 
with permission of Elsevier Science Publishing Company )
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occurs in the experiment of Karl Pribram on rhesus 
monkeys with damage to the orbital frontal area35. 
In this experiment a peanut was placed under a junk 
object, unobserved by the monkey. Each time the field 
of view was hidden from the monkey, a new junk object 
was added and the peanut placed under the novel 
object. Normal monkeys tended to look (in the early 
part of the experiment, until they caught on to the 
system!) under the object where the peanut had been 
previously. Frontally damaged monkeys, by contrast, 
tended to look immediately under the novel object 
(although they didn’t always stay with that object). So 
in this experiment, unlike Milner’s, the brain-damaged 
subjects initially made fewer errors than the normals.

 Why should frontal damage promote persevera-
tion of choices where there is no change in the sensory 
environment, but excessive attraction to novelty when 
there is change? Walle Nauta hypothesized that habit 
and novelty not only compete with each other, but 
both compete as choice criteria with reward or penalty 
based on drive satisfaction. (“Drive satisfaction” can 
be interpreted in a broad sense, not necessarily having 
to do with an innate physiological drive such as hunger 
or sex. For example, in Milner’s experiment, the 
reinforcement was verbal and came from the exper-
imenter’s statements of “Right” or “Wrong.”) Frontal 
damage breaks connections between exteroceptive 
(outside-sensing) and interoceptive (inside-sensing) 
areas of the brain. So the choices made by frontally 
damaged people and monkeys are less influenced by 
reward or penalty than are choices made by normal 
people or monkeys. Because there is still some effect 
of reward, in Milner’s card sorting test, the color 
classification can be established at the start if there 
are no competing habits yet. But if a competing 
criterion (whether habit or novelty) is operative, 
the much-weakened penalty or reward signals are 
overwhelmed. Nauta’s hypothesis was supported by 
computer simulations of a neural network Sam Leven, 
Paul Prueitt, and I developed36.

In neural terms, persistence of habits can be 
thought of as inertia: the tendency for connections 
that are strong to remain strong. It is related to the 
tendency toward self-fulfilling prophecy (see Chapter 
1, Case 1, of this book). So why is there an attraction to 
novelty at all? This is because inertia can be overcome 
by a curiosity drive, a dislike of boredom; this is what 
forms the basis of heterostasis or stimulation-seeking 
in Harry Klopf’s neural network model (see above). 
The experimental psychologist D. E. Berlyne found, 
in fact, that caged rats would press a lever to obtain 
a change in the light intensity of their surroundings, 
regardless of whether the change made the cage lighter 
or darker37.

The basis for attraction to novelty is related to the 
fact that a reward or punishment value of a stimulus 
is enhanced when that stimulus is unexpected. This 
is also the basis for the preference for intermittent 
over continuous reinforcement described above38. The 
brain mechanisms proposed for this to occur have 
involved depletion or habituation at the neuron level 
of chemical transmitters, the substances that “carry” 
nerve impulses across synapses39. This suggests that 
a stimulus that is presented continuously tends to 
fade in importance to the observer, unless it carries 
a strong emotional message. Pribram’s frontally 
damaged monkeys illustrate that if novelty is present 
and is not ignored, it tends to override habit.

In normal people with no brain damage, decisions 
among possible actions involve complex, partly uncon-
scious, cognitive processes which consider habit and 
novelty as well as our deepest emotional desires. This 
makes it clear that like the Jewish father who hit his 
son in the joke, we don’t always do what we want to do. 
In spite of this, a lot of common nonsense is based on 
the belief that everything we do is what we want to do.

Neurosis versus Long-term Reinforcement

What are some of the regular patterns in neurotic 
or non-self-actualized behavior? Further insight into 
many neurotic patterns can be obtained from an 
extension of Harry Klopf’s ideas. Recall that Klopf dis-
tinguished heterostasis (pleasure, or maximum stimu-
lation) from homeostasis (survival, or maintenance of 
a biological steady state). Since survival is a necessary 
precondition for pleasure, homeostasis is a subgoal of 
the overriding goal of heterostasis.

One common form of neurosis is for the subgoal 
of homeostasis to become so overriding as to turn 
one’s mind away from heterostasis. This happens with 
emotional insecurity, or unwarranted fear that an action 
will result, if not in death, in loss of a job or status or 
a relationship. People frequently choose security (“ho-
meostasis”) and unnecessarily deny themselves much of 
the richness (“heterostasis”) of life.

Some classic neurotic patterns can be viewed as 
exaggerated needs for “security blankets” of some 
sort. That interpretation can be given, for example, 
to obsessive-compulsive rituals, avoidance phobias, 
and many cases of drug or alcohol addiction. (In 
extreme cases, the sub-sub-goal of preserving the 
obsessive pattern of action overrides homeostasis 
itself!) What is more unsettling, though, is how much 
seemingly normal behavior is motivated by fear of bad 
consequences that may or may not be likely. In fact, 
Abraham Maslow spoke of life as a continuing struggle 
between safety and growth.
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Not only can excessive obsession with safety 
interfere with enjoyment of life; it can even, at least in 
the long run, interfere with safety. For a good analogy, 
I am indebted to the neuroanatomist Walle Nauta for 
a story about engineers in the early days of airplanes. 
Flying needs to build in “homeostasis” in the form of 
correcting the angle of inclination of the wings if it 
gets outside a certain allowable range. But engineers 
found, somewhat to their surprise, that if the tolerable 
range was set to be too narrow, then overcorrection 
could set the airplane wildly off course. It was better to 
allow for some degree of “play” in the wing inclination.

Overcorrection due to intolerance of deviation is 
common, and often destructive, in the behavior of in-
dividuals. Consider people trapped in their own houses 
during fires because they have erected an elaborate 
security system against burglars. And this general 
type of behavior spreads from individuals to the large 
groups they form. Consider corporations whose pro-
ductivity suffers because they lay off workers or break 
labor unions in fear of a self-sufficient, motivated, 
and independently powerful work force. And consider 
nations that live in mortal fear of the nuclear arsenals 
they have created to ward off the threat of terrorism, 
communism or capitalism.

Short-term and long-term reinforcement, like 
short-term and long-term profit, aren’t always the 
same. This is part of the “good I would I do not” 
paradox. Overcoming excessive need for safety 
requires something akin to religious faith, an ability to 
take risks and see the long view of things. Sticking to 
“tried and true” patterns has legitimate uses in some 
situations. But as the complexity and interdependency 
of society grows, the need for being open to uncon-
ventional solutions (without worshiping novelty for 
novelty’s sake) grows, in politics, science, and every 
other enterprise.

People do a curious mixture of what they want 
to do and what they think, accurately or inaccurately, 
is possible to do. Often, people acting on their own 
needs and desires are more benevolent than those 
that sacrifice their needs in the name of some higher 
“duty.” As Bertrand Russell said: “The ascetic depre-
ciation of the pleasures of sense has not promoted 
kindliness or tolerance … On the contrary, when a 
man tortures himself he feels it gives him a right to 
torture others, and inclines him to accept any system 
of dogma by which this right is fortified”40.

So our needs and desires aren’t the villains that 
Western folk psychology often makes them. They 
have been widely demonized because of our common 
nonsense that (a) reason and emotion are opposites 
and (b) reason is superior to emotion. By contrast, 
neuroscience, experimental psychology, and neural 

networks point to a common sense view of reason and 
emotion as equal and cooperating partners.

Reason and Emotion Revisited

The myth that reason is superior to emotion is 
supported by our language. Colloquially, we say that a 
person “acts emotionally” if he or she does something 
in the heat of emotion, destructively, and in an 
ill-considered manner. For example, the expression is 
used for a person who commits a crime of passion, or 
falls in love with an unsuitable partner, or votes for a 
candidate based on superficial appeals. But actually, 
a person who works hard and steadily to support a 
family is acting out of the emotion of love for her or 
his family members! Moreover, a person who discovers 
a new treatment for a disease is acting out of at least 
two emotions: concern for sick people and enjoyment 
of the scientific creative process. The common use of 
the expression “acting emotionally” is sloppy; more 
accurate use of the term would include the last two 
people mentioned, whose actions most of us admire, as 
much as those who commit crimes of passion.

Many experimental psychologists have manipulat-
ed the emotional states of their subjects and observed 
how these emotional states influenced cognitive 
processes. For example, Alice Isen and her associates 
induced positive emotions in several ways—showing 
five minutes of a comedy film, passing out a small bag 
of candy, and mentioning words which have positive 
meaning41. They found that people in a positive mood 
were better than those in a neutral mood at tasks that 
required creative solutions. They also found that these 
people could make more flexible categorizations than 
people in other moods. The happier people were more 
likely than others to identify atypical members of a 
category as part of the category, if the category was a 
favorable one. For example, the subjects in a positive 
mood were more likely to identify bartenders as 
nurturers.

 Flexible categorization is very important for gen-
erating compassionate attitudes toward other people. 
Empathy, as many social psychologists and clinical 
neuropsychologists have noted, doesn’t just have a 
feeling component. It also has a cognitive component: 
to “put oneself in your neighbor’s shoes” also requires 
breaking down preconceptions about what might 
motivate the other person. Also, empathy involves 
the cognitive act of drawing some type of analogy 
between another person’s feelings and how you would 
feel in the same situation42. The neuropsychologists 
Lynn Grattan, Paul Eslinger, and their colleagues have 
begun to study how cognitive flexibility and empathy 
are related in the frontal lobes43.
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The truth is that reason and emotion perform 
different functions, and both are necessary for a 
rewarding life. Emotion provides the sense of what 
we need and want, whereas reason provides the tech-
niques and strategies for achieving our needs. The 
neuroscientist Antonio Damasio gave much clinical 
evidence that detaching decision from emotions (as 
with damage to the orbital part of the frontal lobes) 
leads to dysfunctional decision making, such as 
endless indecision about where to eat out44.

How might emotion and reason be expressed 
in the brain? The separate but interacting nature 
of these two sets of functions is hinted at by the 
neuroscientist Paul MacLean’s theory, dating from 
the 1960s, of the triune brain45. The triune (“three-
in-one”) brain theory says that reason, emotion, and 
instinct are roughly encoded by three different areas 
of the brain, and these areas function as separate but 
sometimes interacting systems.

From extensive behavioral studies of lesions or 
electrical stimulation of different brain areas, MacLean 
developed a theory that the human brain is divided 
into three “layers” that arrived at different stages of 
evolution. At the deepest levels are the midbrain, pons, 
and medulla (Figure 1.1) and other areas forming the 
“reptilian brain” which has changed little from reptiles 
to lower mammals to humans. The reptilian brain is 
responsible for species-specific, almost automatic, 
instinctive behavior. Such behavior is needed for the 
basic maintenance of the organism, but also extends 
to habitual patterns such as dominance hierarchies. 
This part of the brain has been described by MacLean 
as “neurosis-bound by an ancestral superego”46. 
Just above the reptilian brain, in MacLean’s theory, 
is the limbic system which is the center of the “old 
mammalian brain” (also sometimes called the 
“visceral brain”) which he identifies with the limbic 
system (see Figure 3.1). It is responsible, in this 
scheme, for emotions such as fear, love, and anger 
which attend the needs for survival of the individual 
and survival of the species.

Finally, at the very top is the cerebral cortex 
(Figure 3.2) which is called the “new mammalian 
brain” (because it is not well developed in vertebrates 
other than mammals, and some of it—the frontal 
area—is only well developed in primates). The new 
mammalian brain is the “thinking cap” over the 
rest of the brain, the part that is responsible for our 
rational strategies and our extensive verbal and intel-
lectual capacities.

MacLean’s scheme is open to, and has received, 
significant criticism of its scientific details47. His 
assignment of functions to specific subregions of the 

brain is imprecise. For example, as the neuropsychol-
ogist Karl Pribram has pointed out48, the limbic system 
deals not only with emotion but also with memory, and 
many other parts of the brain are also involved with 
emotional expression. His connection of brain regions 
with particular species is also imprecise. For example, 
the hippocampus, a part of the limbic system or “old 
mammalian brain,” is well developed in reptiles. But 
in spite of these missing details, MacLean’s scheme 
is a fairly good simplification of some more detailed 
schemes about brain regions and functions by other 
neuroscientists. Pribram and Diane McGuinness49, for 
example, identified three brain systems involved in 
the control of attention to new stimuli from the envi-
ronment. One system, relating to identifying “What 
is it?,” is centered in the amygdala (see Figure 1.1) of 
the limbic system. A second system, relating to iden-
tifying “What’s to be done?” is centered in the basal 
ganglia (see Figure 1.1), part of what MacLean calls the 
“reptilian brain.” A third system, relating to processing 
of changes in the emotional significance of stimuli, is 
centered in the hippocampus of the limbic system.

Moreover, MacLean made a major contribution 
to psychological theory by adding to the traditional 
reason-emotion dichotomy a third category for 
instincts or habits. The distinction between emotions 
and habits is also supported by results of experiments 
performed on macaque monkeys by the neuroscientist 
Mortimer Mishkin and his colleagues50. Mishkin and 
his coworkers showed that extensive damage to the 
limbic system prevented monkeys from being able 
to remember the emotional importance of sensory 
events, for use in future cognitive tasks. The same 
limbic damage did not, however, interfere with a 
more primitive capacity, learning an invariant motor 
response to a rewarded stimulus. Seemingly, these 
monkeys remembered the motor response they had 
developed on the basis of reward while forgetting 
about the reward itself.

These researchers concluded that there are two 
separate neural systems for encoding memories and 
habits. The memory system, centered in the hippo-
campus and amygdala, stores representations of how 
rewarding or punishing are specific sensory stimuli or 
motor actions. The habit system, centered in the basal 
ganglia, stores representations of the motor actions 
themselves, regardless of their current reinforcement 
value. Since 1984 when Mishkin and his colleagues 
wrote, this view of the function of the basal ganglia 
has been shown to be somewhat simplistic: they 
actually are involved extensively in cognitive-emotion-
al interactions51. But most cognitive neuroscientists 
still believe in the functional distinction between 
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memories of the emotional consequences of actions 
and habits of performing the actions.

While Mishkin and his colleagues were talking 
about motor habits, I conjecture by analogy that 
the neural architecture he discusses also encodes 
cognitive habits. In the Milner card sorting experiment 
discussed above, classifying cards on the basis of color 
is an example of a cognitive habit. The term “habit” 
doesn’t necessarily refer to repeating the same action, 
but might also refer to repeating the same rule for 
organizing information, a rule that generalizes to 
different events. Other examples of cognitive habits 
include some of our common unconscious patterns 
for how we choose leaders or objects of sexual attrac-
tion. In this outlook, the traditional ethical question 
of “How do we make reason triumph over emotion?” 
should be replaced by “How do we put our reason to 
the service of healthy emotions like love and enthusi-
asm rather than to the service of blind habits?”

Recent computational theories of neural networks 
support the idea that emotion and reason both 
perform necessary functions. Stephen Grossberg 
went through a thought experiment which outlines 
the theoretical steps necessary to understand typical 
conditioning data such as Pavlov’s52. These steps 
involve neural representations of external sensory 
events (such as lights or bells), internal drives (such as 
hunger), and motor behaviors (such as salivation). He 
embodies this thought experiment in a generic neural 
network that can simulate results of a conditioning 
experiment. The network consists of interacting nodes 
or functional units (each corresponding, probably, to 
many thousands of neurons in the brain) encoding 
sensory stimuli, drives, and motor behaviors.

Referring to previous work by the neuropsycholo-
gist Donald Hebb, Grossberg said that “every sensory 
event has two quite different effects: its cue function 
and its arousal or vigilance function. The cue function 
represents the information in the event that selec-
tively guides behavior. The arousal function energizes 
the behavior. Hebb suggested that learning without 
arousal is not possible”53. Specifically, if a bell, say, 
has been repeatedly paired with food that activates 
the drive (emotion) area, the animal comes to selec-
tively attend to the bell and attach positive value to 
it. Emotion and reason are both part of this simulated 
animal’s learning process. Emotion tells the animal 
what it wants (food) and drives it to focus its attention 
on watching or listening for signals of future food. 
Reason tells it which of the things it sees or hears are in 
fact signals of future food.

Grossberg went on to discuss some intellectual 
history which suggests the harm done by treating 
reason and emotion as opposites:

Actually, the distinction between information, 
or reason, and energy, or passion, is a very 
old one that was already embraced by the 
rationalists … in their efforts to construct a 
comprehensive philosophical framework by 
which to understand human behavior. This 
distinction has even been a force guiding 
social policy as in Vienna during the time of 
Wittgenstein … where men were supposed to 
embody the principle of reason, and women 
the principle of passion that was considered to 
be destructive of reason. This belief was used 
to justify various unpleasant social policies. 
By contrast with the Viennese notion, the 
thought experiment [of Grossberg’s theory] 
requires both principles to compute the 
simplest memories, reasonable or not54.

The “three brains” within us led MacLean to be 
somewhat cynical about whether the human person-
ality can achieve healthy integration. He described 
our three brains by the colorful metaphor of a person, 
a horse, and a crocodile in the same room, unable to 
communicate easily with each other55. But the role of 
the frontal lobes—when we use them effectively—leads 
me to be more hopeful. As the neuroanatomist Walle 
Nauta hinted56, the frontal lobes perform precisely 
the function of communication between the “person, 
horse, and crocodile.” We can take comfort in the fact 
that the frontal cortex is both the area of cortex capable 
of the most complex cognitive associations (such as 
associations of events across time) and also the cortical 
area most directly connected to the “emotional brain” 
(limbic system and hypothalamus).

We must distinguish, though, between optimism 
about what can be and optimism about what is. We will 
now further explore and refute ideas (from biology, 
psychology, and economics) based on the belief that 
all our actions are optimal in some meaningful sense. 
I will indicate that, in fact, actuality and optimality are 
not the same, not by a long shot. My conclusions will 
not lead to despair, but to a deeper optimism about 
human potential.

In the world view arising from modern science, 
selection among traits is often thought to be based on 
evolution. So now let’s see if evolution can provide the 
perspective we need on optimality.
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Chapter 4

Actuality versus Optimality

In one of charles schulz’s Peanuts cartoons, 
Charlie Brown laments that the big kids always get 
to go to the front of the line and take everything. 

The dog Snoopy comments, “In the animal kingdom 
we call it survival of the fattest”1.

This cartoon il lustrates how per vasive in 
Western popular culture is the notion of survival of 
the fittest. In general, that idea and other aspects 
of the theory of evolution have become part of 
conventional wisdom and folk psychology in the 
industr ia lized countr ies (except among some 
religious fundamentalists). Charles Darwin’s original 
theory was rightly hailed as a progressive advance 
over a narrow religious view of humans as specially 
created by a divine being and apart from other living 
organisms. But many people have distorted evolution-
ary theory over the years into an explanation, and 
justification, for a view of human nature that stresses 
narrow, selfish survival and reproduction needs and 
downplays compassion, love, and cooperation.

 Evolution has had particular influence on both 
natural and social scientists. This underlies the 
tendency of behavioral biologists of the sociobiology 
school2 to look for evolutionary advantage to the 
organism in every observed behavior. If humans tend 
to be cruel in warfare, or prejudiced against people 
outside their own group, or hierarchical in their 
work place organization, so the argument runs, this 
behavior is human nature and must provide some 
survival advantage. There is an implicit assumption, 
although many scholars are moving away from 
this, that the behavior which has survived natural 
selection is in some way optimal, that is, the best 
possible behavior under the circumstances that the 
organism encounters.

There seems to be in many scholars a “teleo-
logical itch,” a need to find a purpose to everything 

that is prevalent. Much of their outlook, however, 
was anticipated by the Nineteenth century Social 
Darwinists, such as William Graham Sumner3. 
Sumner and others used evolutionary theory to 
justify inequalities between rich and poor people as 
based in nature. In fact, the phrase “survival of the 
fittest” was coined by the Social Darwinist Herbert 
Spencer, not by Darwin himself.

But a more careful examination of evolutionary 
theory tells us that a trait that survives is not neces-
sarily optimal. Moreover, it tells us that choices among 
competing behaviors, particularly moral and ethical 
choices, can’t rely on natural selection alone.

What Evolution Can and Can’t Tell Us

The teleological itch has been criticized by the 
evolutionary biologist Stephen Jay Gould, who argued 
that evolution shouldn’t be equated with progress. In 
reviewing Charles Darwin’s work, Gould said that 
“organisms are integrated systems and adaptive 
change in one part can lead to nonadaptive modifi-
cations of other feature”4. Also, “an organism built 
under the influence of selection for a specific role may 
be able, as a consequence of its structure, to perform 
many unselected functions as well”5. What Gould said 
about biological functions in general is especially true 
of human behavioral and cognitive functions.

Moreover, Darwin’s theory of natural selection 
simply says that the traits which win the genetic 
competition are those which promote survival. It 
does not say the winning traits are necessarily those 
which promote living at one’s best. I am not convinced, 
for example, that there is an individual evolutionary 
survival value in choosing to have a creative, exciting, 
risky job rather than a dull, stable job that is comfort-
able but doesn’t meet one’s potential. After all, risk 
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takers don’t always live longer than cautious types—or 
produce more children! In general, there doesn’t 
seem to be an evolutionary preference for the trait of 
self-actualization. If such a preference existed, the 
percentage of people who are steadily self-actualizing 
would probably be much higher than the one percent 
Abraham Maslow estimated. But it has been convinc-
ingly argued that under the current threats of nuclear 
war and environmental catastrophe, enhancing human 
potential is necessary for our survival as a species. If so, 
natural selection doesn’t even ensure survival in the 
long term!

Also, two competing traits may both be compatible 
with survival. When that happens, evolutionary theory 
gives little if any guidance for choosing between them. 
So at any given moment in the process of evolution, 
some traits are present that are not optimal but not 
immediately lethal. In the case of personality traits, 
cruelty, prejudice, and tyranny are indeed part of 
human nature. Kindness, tolerance, and democracy, 
however, are also part of human nature. This book is 
based on theories of human nature which emphasize 
the potential for choice between opposites such as 
these. This type of choice is dynamic and depends 
heavily on context6. The biologist and futurist Barbara 
Marx Hubbard promoted the idea that in order to 
preserve the earth’s life-support system we now as 
humans need to consciously direct our own future 
evolution, rather than let nature do it unaided7. This 
book strongly supports Hubbard’s idea of conscious 
evolution and describes how our brains are involved in 
the process.

Evolution of the brain and nervous system, like 
everywhere else in the body, is full of accidents that 
aren’t optimal but persist as long as they don’t kill 
the animal or prevent it from reproducing. The neural 
network modeler David Stork, for example, has shown 
that the neural circuit in the crayfish for flipping the 
tail to escape from predators contains a synapse that 
is useless for that purpose8. The synapse evolved when 
the animal was in a different environment and needed 
it for a different function—swimming rather than tail 
flipping. Other neural modelers have suggested that 
functions that are optimal in the long run may not 
be optimal in the short run9. Also, the tendency to 
optimize has to be balanced by another tendency to 
explore a range of alternative behaviors before any of 
them have been proved to be optimal10.

A careful reading of Darwin’s writings reveals 
that his own take on human moral and ethical de-
velopment was quite a bit different from that of the 
Social Darwinists! The social psychologist David 
Loye11 has shown that Darwin, particularly in his 
classic Descent of Man, pointed to the importance of 

cooperation and love in directing the evolution of 
human moral and decision-making capacity12. The 
moral capacity had emerged with the development 
of sexual relations and emotional bonding between 
partners. Moreover, in the preface to that book, 
Darwin specifically disavowed the notion that natural 
selection was a purely random process, but stated 
that there was coordinated evolution of interrelated 
traits—in a manner that, according to Loye, antici-
pates late Twentieth Century ideas about dynamical 
systems and the usefulness of chaos!

All this illustrates that if we want to make 
decisions so as to enhance human potential, whether 
related to individual behavior or institutional 
structure, we can’t rely on natural selection to do 
the choosing for us. If our genetic makeup includes 
both the qualities we find desirable and the qualities 
we find undesirable, is there a general theory that 
tells us how we can selectively encourage one set of 
qualities in preference to another? In other words, 
how can knowledge of neurobiology help us direct our 
own cultural and social evolution? At the very end of 
this book I will return to the implications of this for 
society’s future.

Some partial answers may be found in the 
modern study of simulated neural networks (see 
Chapter 2). Neural networks use mathematical 
metaphors to identify and describe the fundamental 
processes of mental and emotional life. Mathematical 
theories of neural networks have described the 
“state” of the overall system as the collection of 
numerical values of all the different electrical and 
biochemical variables in the system. Is there a way to 
direct which “state” we approach?

Multiple Stable States

Neural networks, like many other complex 
systems, are described using a branch of mathematics 
known as dynamical systems theory, developed in the 
Twentieth Century for understanding systems with 
many interacting processes. This theory allows for 
use of the same mathematical language, regardless 
of whether the system arises in biology, physics, 
economics, or anywhere else. A dynamical system can 
be defined roughly as a description of the changes over 
time in some set of interacting variables13. In general, 
the state of the system is the collection of values of all 
the variables at any given time.

Dynamical systems theory is the same branch of 
mathematics that is more popularly known as chaos 
theory14. Chaos is a mathematical way to describe a 
set of seemingly unpredictable shifts between states. 
It has captured many natural and social scientists’ 
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imaginations because it appears to explain many 
unpredictable phenomena in nature and society. I 
will return in later chapters to the constructive uses 
of chaos. But chaos is only a small part of what can 
happen in dynamical systems. A dynamical system 
often reaches an equilibrium, that is, a state of the 
system at which all influences on the system are in 
balance and so the state doesn’t change. Typically a 
complex dynamical system will have many, not one, 
possible equilibrium states. This fact may sound un-
interesting, but we will see that its ramifications, for 
humans and societies, are staggering.

In a dynamical system, a stable equilibrium or 
attractor* is defined as a state the system naturally 
tends to approach. That is, if the system is moved 
slightly away from the attractor, it will return to the 
attractor; in anthropomorphic terms, the state is 
“attractive” to the system. A simple example is shown 
in Figure 4.1. As that figure shows, if a card or other 
thin object is balanced on its side, the state it currently 
occupies is unstable, and it tends toward a stable state 
of falling flat on the ground. But there are at least two 
possible equilibrium states, both of them attractors: 
the object can fall down on either side, depending on 
how it is tilted.

* Technically, there is a mathematical distinction between 
a “stable equilibrium” and an “asymptotically stable equi-
librium” (see, for example, Hirsch and Smale, Differential 
Equations, Dynamical Systems, and Linear Algebra, 
Academic Press, New York, 1974). An “attractor,” if it is a 
single point, is actually equivalent to the latter. But that 
distinction is not needed for the nontechnical discussion in 
this book, so I will use the simpler term “stable equilibrium” 
for both.

Most interesting dynamical systems contain 
more than one attractor, and often a lot more. This 
includes dynamical systems that describe the inter-
actions in neural networks. Neural systems, or social 
systems built of individual people, are of course 
much more complex than the system representing a 
card balanced on its side. In neural systems, we also 
have a lot more difficulty in specifying quantitative 
variables. At this stage of knowledge, the variables in 
our model networks are crude approximations that 
only capture some of the essential properties of real 
behavioral phenomena. Besides, since the human brain 
is composed of billions of cells (neurons) and social 
systems contain large numbers of human beings, 
the number of essential variables in neural or social 
systems is vastly larger than it is for the falling object 
of Figure 4.1.

With these caveats, it is a useful intuitive notion 
that every complex neural or social system has more 
than one attractor, that attractors compete with one 
another, and that the system has the potential to move 
toward any one of the attractors. For example, love and 
hate are both attractors for a person, and he or she can 
move toward either one. Analogously, a society can 
move toward liberty or repression, and a nation toward 
peace or war. Mathematical formulations have led 
researchers to see some common patterns to all these 
pairs15. My narrative will move back and forth between 
the common patterns (“abstractions”) and specific 
examples of them.

When two states of a system compete, sometimes 
it is easier to fall into one of these two equilibrium 
states than the other. It takes less effort, for example, 
to build a dictatorial system with clear lines of 
command than to build a democratic system where 

Figure 4.1  A card standing on its end can fall in either one of two directions 
(A”equilibrium states”) 
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commands are ambiguous. But just because one state 
takes less effort to reach, that does not mean it is the 
only “natural” state for humans in general, or that 
group of humans, to be in. It does not even mean the 
easier state is the optimal, or most desirable state 
possible for the system. It simply means that it may 
take tremendous energy or courage to push people into 
a state near enough the more desirable alternate stable 
state to fall into that one instead.

Again, natural selection doesn’t provide a guide 
here. Evolution may select for our whole personality 
profile which includes competing attractors (such 
as competition and cooperation, or growth and 
stagnation). But since both of these attracting states 
are present in adult life past the reproductive years, 
evolution hasn’t chosen one of these personality states 
over another.

In later chapters I will discuss strategies to push 
people or societies toward changing the state they 
approach. First, let us look at examples of actual and 
optimal behaviors that are opposed to each other. As 
the theories of brains and of social systems develop, 
there may well turn out to be common organiz-
ing principles to many of these pairs of opposing 
behaviors, principles that can be studied mathemat-
ically. An understanding of these principles should 
guide us toward more innovative approaches to 
various situations where choices have to be made 
among competing beliefs or cognitive structures.

Power Inequalities

One example of actuality (what is)* opposed 
to optimality (what could be) is in the creation 
of power relationships. We often find it easiest to 
create hierarchical power relationships, even though 
democratic relationships are often more appropri-
ate. I am not arguing for anarchy in governments, 
businesses, or other organizations; people need to 
be delegated, or choose for themselves, to perform 
well-def ined tasks, and one of those tasks may 
be that of “President,” “Chief Executive Officer,” 
“Facilitator,” “Minister,” “Parent” or the like. The 
best managers or executives, though, tend to be 
those that promote the maximum access to infor-
mation, and freedom to share the information they 
have, among people performing other tasks in the 

* It might seem paradoxical to use Maslow’s term 
“self-actualization” for optimal behavior, and “actuality” 
for behavior that may not be optimal. Maslow’s term comes 
from making the best of oneself “actual,” so the two terms 
shouldn’t be confused.

organization. But those types of managers, unfortu-
nately, are still in the minority.

The social psychologist Gregory Bateson identified 
two levels of communication in any verbal interaction 
between two people16. One level is the actual content of 
a spoken message: “please take out the garbage,” “I like 
the job you’re doing,” etc. The other level is the ground 
of interaction: “My relationship to you is … .” It is at the 
second level that we must be careful as to whether the 
relationship is an intimidating or a nurturing one.

Some readers will argue that intimidation and 
nurturing can go together. For example, I have fond 
memories of a high school English teacher who bullied 
the class into memorizing every line of Macbeth; 
several martinet choral conductors who stopped 
angrily at every sour note; and a mother and father 
who made me buckle down to homework instead of 
watching television. These people cared about me and 
taught me valuable lessons that have lasted.

Many of us, however, can engage in tyrannizing 
behavior that doesn’t bring out the best in others. This 
is done largely out of habit, because we can’t think of 
another way to achieve our goals. Parents, for example, 
are most likely to yell and intimidate their children 
when their own stresses inhibit them from figuring out 
more creative and softer methods of persuasion.

Not only individuals but societies as well 
tyrannize out of habit and suffer from it. The examples 
of Pharaonic Egypt and Ming China (Chapter 1, Case 
2) illustrate this as well as any. Unequal, mutually dis-
trustful power relationships ultimately harm not only 
the person “on the bottom” but also the person “on 
the top.” This is even more true when those on top and 
those on the bottom fall into recognizably different 
groups. For example, in modern America, because 
whites have oppressed blacks for so long, blacks have 
resorted to crime which threatens whites as well as 
themselves. Even many former rich white “fortress” 
neighborhoods are no longer safe. Analogously, 
because men have oppressed women, women have 
built expectations of men which include physical 
protection and economic support. The result has 
been stresses on men, such as restraint of emotional 
expression and of other “feminine” behavior. Such 
restraints tend to inhibit self-actualization and may 
even shorten life. Finally, because rich nations have 
oppressed Third World nations, the rising population 
and discontent of the poorer nations is a major fuel 
for war. In this age of global communication, Third 
World wars increase the likelihood of terrorism that 
can threaten the rich nations.

All these situations are different in detail, but 
all illustrate similar types of common nonsense. 
They point to the theme that gross, persistent power 
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inequality can be seductive, but ends up creating 
tension for everyone. This, I believe, is the meaning 
of the prophecy that “he that lives by the sword shall 
perish by the sword.” (Revelations 13:10).

War, and Excessive Fear of Danger

War itself is another example of actual behavior 
which is often not optimal. This was documented by 
the historian Barbara Tuchman17. Tuchman discussed 
several separate historical events: the Greek war 
against Troy, the Protestant succession during the 
Renaissance, the British loss of America, and finally 
the American involvement in Vietnam. In each of 
these cases, she argued, war was not inevitable 
but was the result of failed policies. The conflicts 
between the parties involved were significant, but 
could have been resolved through negotiation. In 
fact, negotiations had sometimes begun to lead to 
solutions, but policy makers on one or both sides 
of the conflict rejected these solutions for reasons 
that look trivial from the viewpoint of our detached 
hindsight. This is why Tuchman called her book The 
March of Folly.

The attraction to war, even when peaceful 
solutions are available, has complex causes in human 
nature. Two mutually opposing factors, however, stand 
out as dominant psychological causes of war. One is 
adventurism, arising from excessive self-confidence 
based on national economic power. The historian 
Paul Kennedy traced examples throughout modern 
history of nations becoming economically strong and 
then overextending themselves in military conquest18. 
Subsequently, the drain of resources in war led to 
partial loss of that economic power. (Kennedy, writing 
in 1987, hinted that the United States had already 
moved somewhat down that road!) But the other side 
of the coin to excessive self-confidence is excessive fear 
of danger, which can also be a cause of war. Pairs of 
opposites play a major role in the formation of human 
psychological constructs (see Chapter 1, Case 3). Later, 
we will see that such pairs of psychological opposites 
have been modeled by a type of neural networks.

Recall the example of early airplanes that went 
wildly off course when overcorrected. Analogous over-
correction on a societal scale can explain the national 
security obsession that often governs states, at the cost 
of those social policies that would improve the quality 
of everyone’s lives. Is the stifling of the human spirit 
by a concern for national security merely a reaction to 
emotional insecurity?

The national security mania has sometimes been 
used in the modern United States as an excuse for 
stifling the rights to free speech guaranteed by the 

First Amendment to the Constitution. The security 
obsession has been even more stifling in nondemo-
cratic military powers like the now defunct Soviet 
Union. It is an example of one of the more prevalent 
classes of nonoptimal behavior: repressing part of our 
needs because of excessive anxiety about satisfying 
another part. While some of this repression is done by 
dictatorial governments and rigid social systems, much 
is done by ourselves; otherwise, dictatorships would 
never be allowed to arise.

This suggests that a society which fulfills human 
potential has to be less obsessed with safety and more 
willing to take risks than most current societies. All 
the world’s major religions exhort letting go of our 
anxiety about security, having faith that our needs 
will be taken care of. Of course, organized religion 
itself is often used as an instrument of repression. But 
a religious faith that is authentically felt, not imposed 
by authority, promotes a confidence that Maslow’s 
“lower” needs will be satisfied. That confidence 
enables the “higher” needs, the ones that define the 
spiritual and godlike in us, to be given a chance for 
fulfillment. This is why, for example, giving up aspi-
rations is a goal of Buddhism19. This is also why “take 
therefore no thought for the morrow” (Matthew 6:34) is 
part of the gospel of Christianity.

How is the brain involved in safety obsession or 
risk taking? We don’t know yet, but partial answers 
can be suggested by what we know about the brain’s 
handling of emotions in general.

Repression of Feelings

From the last chapter (the sections on “Hedonistic 
Neurons …” and “Reason and Emotion …”) we see 
that the frontal lobes integrate inputs both from brain 
areas involved with complex verbal and intellectual 
functions (other parts of the cortex) and from other 
brain areas involved with motivation and emotion (the 
limbic system and hypothalamus). More generally, the 
frontal lobes are the areas of the brain that integrate 
signals from the largest number of other areas. This 
led the neuroscientist Karl Pribram to call them the 
“executive of the brain”20.

In a joint article with Sam Leven and Paul Prueitt, 
I extended Pribram’s executive idea by speculating 
that because of their connections to so many other 
brain areas, the frontal lobes are required for de-re-
pression; that is, allowing play to all the parts of our 
personality21. We proposed that if a person has two 
apparently conflicting impulses, say toward “strength” 
and toward “generosity,” nonfrontal areas of the brain 
would incline us toward a “winner-take-all” outcome 
where the stronger of the two impulses simply 
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suppresses the weaker. If the difference is relatively 
small, the frontal lobes become active as a kind of 
high-level arbiter. Then, we believe, through connec-
tions from frontal lobes to areas below the cortex, the 
frontal lobes direct an active search for an outcome 
that is no longer winner-take-all but synthesizes 
both sets of desires (e.g., allows one to be strong and 
generous). This kind of synthesis is one of the corner-
stones of self-actualization as Maslow saw it.

For example, in the absence of effective frontal 
integration of reason with emotion, either reason or 
emotion could be repressed if the other is dominant. 
Both types of repression are harmful to the individual. 
And both are analogous to harmful states in society. 
Reason is repressed when the right of free speech or 
freedom of conscience is disallowed, either through 
social control or self-censorship. This is an example 
of a prevalent nonoptimal behavior. But repression 
of emotions and feelings is another kind of prevalent 
nonoptimal behavior.

Feelings are often repressed in the name of reason 
itself. Feelings can also be repressed in the name of a 
higher ideal such as capitalism or socialism. In modern 
Western culture, males in particular have been encour-
aged to be unemotional. At worst, this means being 
out of touch with their feelings and so unable to meet 
their own needs, sometimes even to neglect of physical 
health. At best, this means refraining from publicly 
expressing their feelings; that is, “playing it cool.” Our 
folk wisdom, challenged by youth movements from the 
1960s but still not dislodged, equates unemotionality 
with efficiency in job performance and regards it as a 
bulwark of our advanced technological society.

Does self-censorship of feelings really produce 
more efficient workers? Studies by the management 
theorist Chris Argyris hint that this conventional 
wisdom is common nonsense22. Argyris found that 
organizations where employees were free to air their 
feelings to management were actually the most 
efficient. There are at least two reasons for this. One 
has to do with the fact that people who are able to 
discuss their feelings have a sense of emotional relief 
which enables them to concentrate more effectively 
on work problems. The other has to do with the work 
problems themselves. To the extent that employee 
knowledge of work situations, whether in an office, 
factory, or anywhere else, is freely shared with man-
agement and with other employees, everyone is better 
able to make informed decisions. As we move into the 
Information Age, where job requirements become ever 
more unpredictable, the need for reasonably accurate 
sharing of knowledge becomes even more critical. Too 
many work places, at all salary levels, still function 
by rumor and by job and turf insecurity. These work 

mores are justified by a common nonsense that 
keeping employees “on their toes” brings out the best 
work in them.

Distrust of feelings is not really rational; it is 
actually emotional bias against emotion! Self-censorship 
of feelings takes a toll not only on organizations 
but on individuals. Its contribution to male crime, 
suicide, alcoholism, mental illness, and early death 
has been discussed by men’s movement activists 
like Marc Feigen Fasteau and Herb Goldberg23. This 
branch of the men’s movement supports the much 
larger women’s movement, which is a powerful coun-
terforce to the male anti-emotional bias. Many have 
argued that the prevailing female style is particularly 
adaptable to the requirements of information tech-
nology. (This doesn’t mean that women are inherently 
superior in feeling or intuition, just as men aren’t 
inherently superior in rational thinking or science! As 
a man I have learned much of the traditional female 
style and find it congenial.)

We need to combat a collective fear we have of 
strong feelings. Since strong feelings can “hit us on a 
gut level,” this fear is perhaps analogous to our fear of 
bright lights and loud sounds. Common sense tells us 
that the long-term effects of strong feelings are often 
more favorable than their short-term effects. Love 
of family and friends can lead to clannishness and 
prejudice toward strangers, but a deeper love leads 
us to generalize our kindness to all humanity. Desire 
for sexual excitement can lead to pornography, rape, 
and exploitation, but a deeper sexuality bonds us 
powerfully with the best in each other and in nature. 
Religious feelings can lead to intolerance toward 
people with opposing beliefs, but a deeper religious 
awe promotes concern for the welfare of all people 
and other living things.

Some Neural Prototypes of Nonoptimal Behavior

How can we understand actuality versus optimal-
ity in the brain? Neurobiological and neural network 
studies of general cognitive themes are excruciatingly 
difficult to carry out. Both the actual network of our 
brains and the web of our thoughts and feelings are 
intricate beyond any human artifice. Understanding 
must be achieved slowly by scientific studies of special-
ized behaviors that are easier to explain and are fairly 
good examples of larger themes. Let us now look at a 
few examples of nonoptimal human behavior, or, more 
specifically, of human difficulty in breaking bad habits.

One example occurs in the studies of Brenda 
Milner on the Wisconsin Card Sorting Test24 (see 
Figure 3.3). Subjects with damage to the dorsolateral 
frontal cortex can learn one way of classifying cards 
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(by color, shape, or number of the designs on their 
faces), but can’t switch their classification scheme 
when the experimenter changes the rules. Many of the 
frontally damaged subjects said they knew they were 
making mistakes, and got increasingly more frustrated, 
yet still were unable to correct themselves! Also, most 
of them appeared to figure out what the possible rules 
were, making statements like “it has to be the color, 
form, or number.”

Sam Leven and I designed a neural network to 
simulate Milner’s data25. Since our network provides 
an excellent metaphor for one common type of nonop-
timal human behavior, I am describing it in somewhat 
more detail than other neural networks mentioned in 
the book.

Figure 4.2 shows the neural network for card 
sorting (with or without frontal lobe damage). The six 
diagrams comprised by the figure show the mutual in-
fluences (represented by arrows) among the nodes (i.e., 
simulated neurons or groups of neurons; see Chapter 
2), represented by circles or cards. Each node codes 
the strength of some memory (of a particular object 
or feature), emotion, or behavioral tendency. Parts (a) 
through (e) of the figure, as described in the caption, 
represent the subject’s mental processes as she or he 
is taking the card sorting test. In parts (a) and (b), the 
subject is classifying the card, making a choice based 
on which feature he or she thinks is most relevant (in 
this case, color). In part (c) the subject is receiving 
feedback (“Right” or “Wrong.”) Part (d) shows how a 
“Right” increases the tendency to respond based on 
color, and part (e) shows how a “Wrong” decreases the 
same tendency.

The final neural network representing all the 
effects is shown in Figure 4.2(f). The nodes labeled 
“Features” represent individual features of cards 
(color, shape, or number). Since the subjects had to 
classify each card they saw as “similar” to one of the 
four template cards, the classes defined by these 
templates are coded at the “Card choice” level. The 
“Bias” nodes code selective attention to one or another 
feature, whereas the “Habit” nodes code previous clas-
sifications made, rightly or wrongly, on the basis of each 
feature. “Plus” signs are used to mean strengthening 
influences: for example, the “+” from habits to biases 
mean that stronger habits generate stronger biases. 
“Minus” signs are weakening or inhibiting influences: 
for example, the “-” between nodes in the category 
layer means they compete with each other, so that clas-
sifying a card by color inhibits classifying it by shape.

Frontal lobe damage in this network is mimicked 
by weakness of signals from the reinforcement node 
to the bias nodes, since a major connection between 
sensory and motivational areas is broken. So under 

those conditions, negative reinforcement (the exper-
imenter’s “Wrong”) can’t break the positive feedback 
loop between selective attention and habit, repre-
sented by the dark arrows in the figure. On the other 
hand, if a subject with intact frontal lobes learns that 
she or he has made a mistake, there will be a strong 
negative signal from the reinforcement node which 
will break the feedback loop. In that case the subject 
will no longer respond out of habit, but will learn a 
new rule (say, classifying by shape instead of color) 
when that is appropriate.

This model does not include exact “locations in 
the brain” for the other nodes in the network. Two 
other neuron network theorists, Oury Monchi and 
John Taylor, developed a more recent model of the card 
sorting test that is structurally similar to Sam Leven’s 
and mine but more anatomically elaborate: Monchi 
and Taylor include feedback between the frontal lobes 
and two areas below the cortex, the basal ganglia and 
thalamus26. But our model, while less biologically 
detailed, has instructive analogies in human and social 
behavior, so the book’s discussion is based on it. The 
positive feedback loop in Figure 4.2 is a metaphor for 
any kind of self-perpetuating behavior reinforced by 
habits and beliefs, long after the behavior ceases to 
be appropriate for the situation. While the behavior 
we model depends on damage to a part of the brain, 
the same phenomenon can occur in individuals and 
societies even without physical brain damage. All it 
takes is for the entrenched self-perpetuating habits 
to be too strong and for the controls by negative re-
inforcement (or by reason) to be too weak.* In brain 
network terms, it isn’t necessary for an area to be 
damaged to produce such behavior, only that some 
electrical or neurochemical processes (we don’t know 
which but have some ideas) be stronger or weaker than 
their optimal strengths. So I believe that the perse-
veration of formerly rewarding behaviors by frontally 
damaged patients is just an exaggeration of the 
common human tendency to preserve customs (such 
as social and religious ones) regardless of their value.

This book began with cases of customs that 
persist long past the survival of the economic condi-
tions that motivated those customs. This kind of en-
trenched habit can be harmful to global social policy. 
For example, the restrictions by many religions on 
birth control arose under conditions where an increase 
in population was needed to work the farms that were 
just being tilled on land which was abundant. But 
the birth control restrictions don’t serve the current 

* Jokingly, I sometimes say there are people whose frontal 
lobes are intact but stuck in “Park”!
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Figure 4.2. Steps in MART (Mal-
adaptive Resonance Theory) Network 
to simulate card sorting data  (a) 
Network, simulating experimental 
subject, sees input card, say, three blue 
triangles,” and has to decide which 
of the four template cards the input 
is “similar” to  “Triangle” activates a 
network node representing the “one 
red triangle” card; “three” activates 
a node representing “three yellow 
crosses”; “blue” activates a node 
representing “four blue circles ” (b) 
Based on past decisions, the network 
has “biases” toward attending to 
color, shape, or number; these biases 
compete as represented by the 
“minus” signs between the bias nodes  
If, say, the color bias is the strongest 
of the three, the network’s attraction 
to the template card with the same 
color as the input card, in this case, 
four blue circles, will be stronger 
than its attraction to the other two  
So it will choose that card  (c) After 
the network chooses its card, the 
experimenter says “Right!” or “Wrong!” 
without giving a reason  Also, since 
the template and input cards match 
on color, the habit of classifying by 
color will increase for future cards  (d) 
If the experimenter says “Right!,” the 
positive reinforcement combined with 
the habit will increase the bias toward 
color responses on future cards  (e) 
If the experimenter says “Wrong!,” 
the punishment will counter the 
effects of habit and tend to decrease 
the color bias on future cards, if the 
network represents a normal subject  
Eventually, if shape-matching responses 
are rewarded, the shape bias will 
become larger than the color bias  (f) 
Complete network with card features, 
card categories, habits, biases, rein-
forcements  If the network represents 
a subject with frontal lobe damage, 
the punishment signal is too weak to 
counter the positive feedback between 
habit, attentional bias, match signal, 
and choice, which is represented by the 
darker arrows  So for a frontal patient, 
once color choice has been made and 
rewarded, the network will always 
classify cards by color 
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conditions in which land and other resources are 
depleted and population growth needs to be slowed.

There are many other phenomena in all walks 
of life that involve self-perpetuating maladaptive 
behavior. One example comes from education: the 
tendency of many mathematics students to preserve 
incorrect rules (often called malrules), such as a2 + b2 = 
(a+b)2, even in the face of continual wrong answers27. 
Another example is the silly bureaucratic regulations 
that hamper many governments and businesses. Still 
more examples will appear throughout this book. All 
those behaviors can be thought of as analogous to the 
frontally damaged perseveration of Figure 4.2.

The principles we use in the neural network study 
of card sorting may help to explain other forms of 
maladaptive behavior in many different spheres, even 
if the details are very different between examples. 
The theory behind this network is an example of the 
statement by the Nineteenth Century mathematician 
Joseph Fourier that “mathematics compares the most 
diverse phenomena and discovers the secret analogies 
that unite them”28.

The neural network shown in Figure 4.2 can 
either model a normal or a frontally damaged subject 
on the card sorting test, depending on the size of the 
signal from the reinforcement node. In the “frontally 
damaged” case, this network is a good metaphor for 
human “stuck” behavior including the harmful kind 
of self-fulfilling prophecies. The metaphor will be 
used several times in the book in various contexts, so 
the network needs a name of its own. Leven’s and my 
network is a variation on a categorization network due 
to Stephen Grossberg and Gail Carpenter called adaptive 
resonance theory or ART.* So let me call the network 
of Figure 4.2 mal-adaptive resonance theory or MART. 
This acronym is also a pun. Since “mart” is a synonym 
for “market,” the word evokes the plight of current 
Western society in which market relationships have 
become so dominant and self-perpetuating that they 
often suppress human relationships based on values, 
community, and personal and spiritual fulfillment29.

Another type of perseverative behavior is drug 
addiction. In fact, the neurobiologist Jerome Lettvin 
suggested that addiction can be seen as a model for 
neurosis in general30. Biochemical mechanisms for 
drug addiction, however, involve a variety of processes; 
some of these processes may be analogous to cognitive 

* The term “adaptive resonance” refers to a “resonance” or 
correspondence between an arriving stimulus pattern and a 
prototype pattern already stored in the network. “Adaptive” 
refers to the fact that the prototype itself changes with the 
sensory experience of the network.

habits such as appear on the card sorting test, whereas 
others are quite different31. For example, cocaine 
addiction is based on the fact that cocaine increases 
the amount of the neurotransmitter dopamine 
available at synapses. In particular, this increase in 
neurotransmitter substance occurs along a group 
of nerve fibers called the medial forebrain bundle, a 
positive reinforcement (pleasure) pathway in the brain 
for positive reinforcement connecting parts of the 
limbic system (see Figure 3.1) and hypothalamus (see 
Figure 1.1). This addiction is also sustained, however, 
by the negative emotional rebound or “crash” that 
comes after a cocaine “high.” The rebound comes 
from long-term activation of other neural pathways 
that inhibit positive reinforcement. Inhibition from 
these pathways keeps dopamine levels low unless more 
cocaine is used to replenish the dopamine.

In a neural network model of some conditioning 
tasks that’s not yet published, Jose Contreras-Vidal 
and Wolfram Schultz32 placed the brain location for 
final “decisions” on which movements to perform 
in the basal ganglia (see Figure 1.1). This is a motor 
control area (damage to this area causes motor im-
pairments such as Parkinson’s disease) that is strongly 
influenced both by the limbic system and the frontal 
lobes, but not dominated by either. If Contreras-Vidal 
and Schultz are right, the decision area is separate 
from the area (frontal lobes) most involved in 
long-term planning and goal setting. This separation of 
functions in the brain may be a good metaphor for the 
gap between actual and optimal human behavior.

So should we hope for a leap in human evolution 
whereby the frontal lobes become more dominant in 
the brain’s decision making? I don’t think we should. 
For just as democracy is the best form of government 
(or at least, as Winston Churchill said, the worst 
form except for all the others), I believe our brains 
and minds are best suited by a “democracy” among 
all their functions including perceptions, beliefs, 
emotions, movements, and plans. This leads to more 
creative and richer possibilities than would “dicta-
torship” of a central planner. In fact, it is because our 
minds are democratic that human beings tend to 
perform better within democratic and egalitarian 
structures than within authoritarian structures.

There probably isn’t a single class of neural 
mechanisms that generates all forms of nonoptimal 
behavior or common nonsense. This means there 
is no “Holy Grail” for combating all of them. But 
there do seem to be several principles of network 
organization that underlie most prevalent behavior, 
whether optimal or not. A detailed description of these 
principles is omitted since it would lead us afield from 
our main points, but such a description is found in 
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various technical articles and books33. The existence 
of principles doesn’t mean that human behavior can 
be minutely predicted (thank goodness!). But it does 
lend hope that greater understanding of behavior 
can suggest common sense treatments of our mental 
ills. “Treatment” is meant in a broad sense, ranging 
from drug administration to verbal psychotherapy, 
from education to remaking of work environments, 
from treating the individual to treating the system. 
Ultimately, this means a redesign of all our institutions 
in ways that promote partnership and not domination.

Optimism or Pessimism?

The world view taken here, that prevalent 
human behavior isn’t always optimal, is often labeled 
as pessimistic. For example, the decision theorist 
Helmut Jungermann referred to two camps among 
his colleagues: “optimists” who believe that rational 
maximization of utility is central to decision making, 
and “pessimists” who believe that non-rational factors 
are equally important34. This book would fall into 
Jungermann’s “pessimist” category. I believe that this 
is a mislabeling, and that in fact this book’s view is the 
optimistic one.

In Western literature, the classic prototype of 
overblown optimism is Dr. Pangloss from Voltaire’s 
Candide35. This court philosopher glorifies the world he 
inhabits as “the best of all possible worlds”: the Baron 
whom he serves is the best ruler, the Baron’s castle 
the most sumptuous, the Baron’s daughter the most 
beautiful girl, et cetera. This philosopher fares badly in 
the novel: not too long after his bombastic pronounce-
ment he is seen suffering from an advanced stage of 
syphilis.

Dr. Pangloss sounds like he is saying all is well, 
but instead he is really saying that we are incapable 
of improving on where we are currently36. As the 
novelist James Branch Cabell said wryly, “The optimist 
proclaims that we live in the best of all possible worlds; 

and the pessimist fears this is true”37. By contrast, 
Candide, the hero of the novel, replies to Pangloss by 
saying “we must cultivate our gardens.” He meant that 
we must always tend to our day-to-day mundane lives 
and strive for improvement even in humble ways.

If all human behavior is optimal, it follows that 
war, poverty, environmental pollution, and widespread 
ignorance are the results of optimal functioning38! The 
true optimistic view is that “what you get is more than 
what you see,” that the best possible human function-
ing is better than the prevailing reality, that common 
nonsense can be replaced by common sense. This 
view implies that not all current behavior is optimal. 
It leaves open the question whether the optimal can 
or will be achieved, here or in another time or place 
(“heaven”). What is important is that even short of the 
optimal, considerable improvement is possible.

The main message of this chapter is that our brain 
organization suggests many explanations for why our 
behavior isn’t always optimal. The decision theorist 
Paul Schoemaker suggested that the idea of optimal-
ity could be useful not as an organizing principle of 
nature, but rather as a normative principle, one that 
suggests how to change things39. Taken in this regard, 
one of our ethical norms should be to recognize people 
as having potential for different, and often better, 
behavior than they are currently exhibiting.

What can we learn about our brains to help us get 
beyond the common nonsense of superficial appear-
ances? The neural bases for looking beyond human 
appearances, and neural network models that reproduce 
them, will be built up gradually. In order to pave the way, 
we first need to look neurally at some of the building 
blocks for complex cognitions, beliefs, and attitudes. 
One of these building blocks is categorization of patterns 
and concepts. We must categorize to make sense of a 
complex world, but the devil (or God) is in the details. 
How we choose our categories can make the difference 
between dominator interactions based on stereotypes 
and partnership interactions based on empathy.
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Chapter 5

How We Make Categories and Constructs

The mahayana branch of buddhism aspires to a 
state of spiritual perfection where we perceive 
things just as they are, without the aid of cate-

gories or labels. In this state, which is called Nirvana, 
“the illusory distinctions of the discriminating mind 
are left behind”1. In Nirvana,

… there is nothing but what is seen of the 
Mind itself; where there is no attachment to 
external objects, existent or non-existent; 
where … there is an insight into the abode of 
reality as it is; where, recognising the nature 
of mind in itself, one does not cherish the 
dualism of discrimination …2

I reserve judgment on whether the neural 
networks within us can lead us ultimately to a path 
of Neur-vana. But if so, that will probably happen in a 
life past this one, if such a life exists. For smaller-scale 
spiritual growth in a complex world full of both pain 
and pleasure, where decisions need to be made in 
limited time, we must make categories in order to live 
intelligently. Without categorization, a new person we 
encounter wouldn’t be recognizable as a fellow human 
being, so we would miss her or his potential as a friend, 
acquaintance, or colleague. A fruit we see in the su-
permarket, being slightly different from any other we 
have eaten, wouldn’t remind us of the delicious taste of 
fruits we have eaten before.

There is even a school of thought which holds 
that categorization is our primary cognitive function. 
The neuroscientist Gerald Edelman, for example, 
believes categorization precedes perception rather 
than following it, and is the basis of our “construc-
tion of reality”3. Edelman’s position seems to me an 
extreme one, since children have the capacity for 
simply enjoying sensory events as they happen. But 

clearly the categories we create influence our percep-
tion of individual objects and events as much as the 
other way around.

The limits on our discernment mean that we are 
unlikely to reach the Buddhist ideal in real life. We will 
always “see through a glass darkly and not face to face” 
(I Corinthians 13:11-13). But we have a lot of control over 
how we choose our categories. We can make categories 
that are rigid, putting people or objects in the same 
“boxes” regardless of the situation. This includes, for 
example, always classifying people by skin color even 
when that isn’t relevant. Or else we can categorize in 
ways that shift in emphasis as the situation changes. In 
classifying foods, for example, an apple is like a grape if 
one is classifying by general taste characteristics, but 
not if one is classifying by size.

The capacity to shift categories is one of the keys 
to our better mental and spiritual selves. Clearly, this 
capacity is at the heart of our advanced cognitive 
capabilities. Less obviously, it is also at the heart of 
our ability to be compassionate4. This is because we 
need to shift categories in order to see people who are 
different from us in obvious ways, such as gender, skin 
color, or ethnicity, as similar to us in their feelings and 
aspirations. If our categorizations are too rigid, we fall 
easily into stereotypical conceptions of genders, races, 
or ethnic groups.

So in order to understand how stereotypes form, 
we need to understand how we develop categories in 
the first place. The experimental psychologists Carolyn 
Mervis and Eleanor Rosch found that when humans 
encode a category, they create in their minds a generic 
member (prototype) of that category5. When subjects 
are tested as to whether particular objects belong to 
that category, they say “Yes” soonest when tested with 
members of the category (exemplars) that are close to 
the prototype. For example, a sparrow is recognized 



page 48 how we make caTegories and consTrucTs

common sense and common nonsense

as a bird sooner than an ostrich is, because for most 
English speakers the mental picture of a generic “bird” 
is closer to a sparrow than to an ostrich.

The psychologists Michael Posner and S. W. Keele 
studied categorization further by inducing their subjects 
to make artificial categories out of dot patterns they 
saw6. Posner and Keele found that if a subject was first 
taught some general pattern of dots and then given 
random variations on that pattern, the prototype 
the subject formed was close to the average of these 
variations. After training, the same subject was taken 
away from the scene, and then shown some more dot 
patterns. The subject then recognized the prototype 
faster than any of the actual exemplars even if he or she 
had not actually seen the prototype (see Figure 5.1).

Categorization has been actively studied in model 
neural networks for over ten years7. Networks have 
been applied to a wide range of problems, for example, 
in cognitive psychology (such as recognizing male 
versus female faces); engineering (such as recognizing 
the shapes of specific machine parts in manufacturing 

applications); and medical diagnosis (such as recog-
nizing visual patterns associated with specific types 
of cancer cells). An exciting area of current research 
involves expanding these networks to model how 
categorization influences and is influenced by other 
cognitive and social functions.

Personal Constructs

How might the categorization function be 
connected to other cognitive functions, such as 
context evaluation and planning? We need to under-
stand such connections between functions in order 
to understand how we store knowledge about the 
different categories we have learned. To study this 
process, we can connect neural networks that perform 
categorization into larger aggregations with other 
networks that perform other functions. This type of 
construction is biologically realistic, because the brain 
is composed of multiple interconnected subsystems 
that are specialized for different tasks.

Figure 5.1  Prototype, labeled P, of a category of random dot patterns, and succes-
sively greater distortions of the prototype, labeled with increasing numbers from 10 
to 90  (From Knapp and Anderson, 1984; reprinted with permission of the American 
Psychological Association )
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In a categorization network, there are nodes (see 
Chapter 2) that encode particular categories. Suppose 
the node of the network that encodes a category is 
connected to another node that encodes a specific 
property. Suppose further that members of the 
category are repeatedly observed to have that property. 
Then learning takes place: the functional connection 
(“synapse”) between the category and property nodes 
gets strengthened. For example, if one learns to associate 
the category of “robins” with the property “red breast,” 
some synapse between an idealized “robin category” 
node and an idealized “red breast” node becomes 
stronger. This is analogous to the association between 
bell and food that Ivan Pavlov conditioned in dogs.

Broadly speaking, we need to understand how 
to associate categories with significant feature 
properties (how we mentally encode, say, “robins 
have red breasts”). We also need to understand how 
we associate categories with positive or negative 
emotional values (how we encode “I like fishing” or “I 
hate broccoli”).

Categories, information about categories, and 
emotional evaluation of categories can all be lumped 
together as personal constructs, a concept defined 
in a book by the social psychologist George Kelly8. 
Constructs are the mental notions that each of us 
develop to make sense of the world we live in. They 
are personal because, whether the reasons are based 
on innate temperament, experience, or culture, 
each of us emphasizes different qualities in what 
she or he abstracts from the world. For example, the 
notion of “kindness” or “cruelty” might be partic-
ularly important to one person, whereas the notion 
of “bravery” or “cowardice” is more compelling to 
another. Kelly emphasized the need to study each 
individual as a complex system before making sense of 
how individuals interact in groups9.

Kelly noted that constructs are often bipolar, that 
is, coming in pairs of opposites. The person who places 
a high positive value on kindness will automatically 
place a high negative value on cruelty. Likewise, the 
person who places a high negative value on weakness 
will place a high positive value on strength. The 
way we encode such pairs of opposites involves 
the combined operation of the brain’s systems for 
emotional evaluation and for sensory processing; these 
two systems correlate somewhat, respectively, with 
the “old mammalian” and “new mammalian” brains of 
Paul MacLean10 (see Chapter 3). The amygdala, a part 
of the “old mammalian” limbic system (Figure 3.1), 
plays a key role in forming constructs by keeping track 
of the emotional values of sensory events11.

Bipolar constructs are sometimes modeled by a 
particular type of neural network has been developed 

that is specialized to encode pairs of opposites, 
whether of sensory percepts or emotions. This type of 
network is called the gated dipole and was developed by 
Stephen Grossberg12. The dipole gets its name because 
it is composed of a left and right “channel” represent-
ing two “polar opposites”; these opposite concepts 
may be pain or pleasure, satisfaction or frustration, 
presence or absence of an apple, or many other things. 
When a neural pathway coding one of these two 
concepts is turned off, this briefly turns on a pathway 
coding its opposite. This is a model of the tendency 
of people and animals to feel, for example, a sense of 
pleasure when a painful stimulus like electric shock is 
turned off.

 The dipole employs a mechanism involving 
idealized chemical neurotransmitters, the substances 
that mediate the movement of electrical signals from 
one nerve cell to another. In the dipole it is assumed 
that transmitter gets depleted when it is used—the 
opposite of Pavlovian conditioning, where synapses 
or connections become strengthened with use. But 
depletion, in the sense of a signal getting weaker with 
repetition, also sometimes makes psychological sense. 
For example, if you look at a visual stimulus such as a 
light for a long time, after a while you become habitu-
ated to the light as part of the environment, and you 
no longer perceive it as strongly. This mechanism is 
used in the network, for example, to “deplete” the 
pathway representing pain so that pleasure is felt when 
the pain is removed.

How does this work? In general, at each node of a 
model neural network, there is a variable called activity 
which changes over time, as a result of interactions with 
other nodes and with stimuli from the outside world. This 
variable is not yet precisely defined but is usually thought 
of as analogous to the average electrical impulse frequency 
over some group of large numbers of biological neurons. 
If a network node encoding an emotion, for example, has 
high activity, this is taken to mean that the organism feels 
this emotion strongly. High activity in a node encoding 
a perceived object or class of objects, on the other hand, 
indicates such objects are perceived strongly.

The nodes in a gated dipole neural network are 
divided into two interconnecting “channels” encoding 
opposite concepts such as pain and pleasure. If one of the 
two channels has been active, neurotransmitters in that 
channel are more depleted than in the opposite channel. 
The two channels compete for activation, meaning that 
activity in one side tends to suppress activity of the other 
side. So if activity on one side of a dipole is turned off, this 
releases the other side from suppression and so leads to 
short-term activity of the other side. An example of this 
is feeling pleasure when something painful is suddenly 
ended. Figure 5.2 shows a graph of a typical time course 
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of the activities of these pain and pleasure channels (or, 
more generally, channels that encode any pairs of psycho-
logical opposites). Note that after a painful input is shut 
off, there is high activity of pleasure nodes, indicating a 
pleasurable emotion.

The dipole mechanism is an abstract mathematical 
structure that can be used to model different types of 
“opposites,” whether emotions or perceptions, for example. 
At the emotional end, the dipole can help explain why 
humans frequently jump back and forth between opposite 
feelings, such as elation and depression. At the perceptual 
end, it can be used to explain why novel features of the 
environment are often more noticed than features that 
are always present, because dipoles enhance the difference 
between “present” and “absent.” The dipole can be used 
to model human emotional attachment to both novel and 
familiar objects in different contexts. In general, the gated 
dipole mechanism provides a theory of why, all else being 
equal, we tend to feel or perceive changes in the environ-
ment (whether in our internal states or an external visual 
scene) more than we feel or perceive aspects of the environ-
ment that stay the same.

Let’s try to go back and relate this neural 
mechanism to forming stereotypes. A person who 
forms stereotypes about a racial, ethnic, gender, or 
professional group clearly attaches importance to a 
construct, in George Kelly’s term, such as “black,” 
“Irish,” “female,” or “social worker.” This leads 
to sharp emotional contrasts, or “dipoles,” in the 
person’s mind between members and nonmembers of 
the group. In extreme cases, such a construct is what 
Kelly calls preemptive: one of the categories to which 
a person or object belongs assumes such importance 
that it crowds out perceptions of the same person or 
object that are unrelated to the category. For example, 
if “talking with a Southern United States accent” is a 
preemptive construct in someone’s mind, it may go 
with a certain mental picture that doesn’t include 

a high level of education. Hence, the person with the 
construct may have trouble believing that a person 
with such an accent can also be a mathematician. 
Likewise, a person could find it hard to believe that a 
Jew can also be a baseball star, or a librarian can also 
be a beauty queen. This type of beliefs can be summed 
up as nothing but beliefs: a Southerner is “nothing but” 
a Southerner, et cetera. Even the most tolerant of us 
often hold such beliefs, unconsciously, as part of our 
common nonsense.

Like most pieces of common nonsense, stereo-
types and preemptive constructs aren’t completely 
figments of the imagination. Rather, they are usually 
distortions of what the stereotyping person, or 
someone else that person has talked to, has actually 
observed. Stereotypes often result from confusing 
statistical properties of a group with individual prop-
erties of a member of that group. Or else they may 
result from confusing dynamic properties of a person, 
which are true at some instant of time but subject to 
change, with permanent properties that are true all the 
time. The difference between dynamic and permanent 
categorizations will be developed a little later. We now 
discuss the difference between statistical and individu-
al categorizations.

Probabilities and Certainties

We are always hearing statements about group 
differences in specific mental or physical abilities. In 
the case of gender differences, for example, we often 
throw around in casual conversation statements like 
“men have better spatial ability than women” and 
“women are more nurturing than men.” Some gender 
differences in cognitive abilities have been verified in 
experimental studies as statistically significant13.

However, the usual quantitative definitions by 
scientists and social scientists of what is “statistically 

Figure 5.2. Typical time course of the channel activity variables of the gated dipole 
network  (Adapted from Levine and Prueitt, 1989, with permission of Elsevier 
Science Publishing Company )
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significant” still allow for a lot of overlap between 
groups and individual variation within groups. For 
example, Camilla Benbow and Julian Stanley did a 
study which made them conclude that males have 
more innate mathematical ability than females14. They 
gave the mathematics scholastic aptitude test (usually 
given to American high school students) to precocious 
seventh and eighth grade students. In one year of 
Benbow and Stanley’s study, the average score was 436 
for the boys and 404 for the girls, with 3.2 percent of 
the boys and 0.9 percent of the girls scoring over 600. 
Yet the highest scoring girl in their study made a score 
of 760, much higher than most of the boys’ scores.

Benbow and Stanley wrote that they tested 
relatively young children in order to eliminate the 
possibility of the two sexes having had unequal formal 
mathematical training. However, it is well known that 
gender-specific socialization, via subtle signals from 
parents and other adults, begins at birth, and that 
could account for some or all of the difference. So to 
conclude from Benbow and Stanley’s statistically signif-
icant differences that men must be genetically superior 
to women in mathematical ability is unwarranted*.

Not all stereotypes about gender differences 
favor men. Many social psychologists, such as Alice 
Eagly, Judith Hall, and Martin Hoffman, have found 
statistically significant gender differences in empathy 
or nonverbal communication, in which women tend to 
do better15. But it would be unwarranted to conclude 
from these findings that women must be genetically 
superior to men in empathic or intuitive ability (and 
Eagly, Hall, and Hoffman themselves didn’t make that 
conclusion!) In fact, recent work in the laboratory of 
William Ickes suggests that women are only better 
than men at intuiting the feelings of others under 
some situations, and there is no significant gender 
difference in other situations16. Specifically, women 
perform better when told in advance that the test 
is one of their empathic abilities, because of their 
felt need (at least in American culture) to live up to 
the image of being skilled in this area. Also, women 
perform better at decoding emotions from facial ex-
pressions, but not from other types of nonverbal cues 
or from conversational cues.

Confusion of statistical with individual differences 
is a common nonsense that can lead to a pernicious 

* Benbow and Stanley drew such a conclusion partly 
because they assumed that the SAT measures a “native 
aptitude” for mathematics that is largely separable from 
training. This is itself a controversial position; I disagree 
with that stance intuitively but haven’t studied it deeply 
enough to form an educated opinion.

conformity. This comes from a perception that individ-
uals who differ from the average of their group are in 
some way abnormal for the group. The contributions 
to society by such “abnormal” individuals, many of 
whom are likely to be unusually creative, tend to be 
undervalued.

For example, the educational psychologist Carol 
Gilligan described an experiment in which college 
students enrolled in a psychology course were asked 
to write fictional stories about possible personal rela-
tionships. She found a sex difference in the amount of 
violence in these stories: “Of the eighty-eight men in 
the motivation class, 51 percent wrote at least one story 
containing images of violence, in comparison to 20 
percent of the fifty women in the class … ”17. Gilligan’s 
finding is statistically significant, though it doesn’t 
address whether the root causes of the sex difference 
are hormonal or cultural. But it’s possible for the 
unwary to draw the wrong lesson from it. A reader could 
conclude that the 49 percent of men who didn’t include 
violence were “unmasculine” or that the 20 percent 
of women who did were “unfeminine.” Since college 
students are often anxious about whether they are 
normal, it wouldn’t surprise me if at least one of those 
gender-atypical students saw the results of that study 
and felt anxious about his or her own gender identity!

Too much focus on statistical differences makes 
individuals who don’t fit the average of their group 
invisible and often discourages them from pursuing 
areas of potential success. I believe this is one reason, 
for example, that African-American and Hispanic 
minorities in the United States have been slow to 
increase their numbers in many of the high-paying 
professions. The shortage of role models from the 
group they identify with makes them feel “abnormal” 
among other doctors, lawyers, or professors who 
are mostly not of their ethnic group. This feeling of 
abnormality deters many of them from continuing on 
their path to advancement, as well as discouraging 
friends from the same ethnic groups who hear about 
their experiences.

Dealing effectively with minority invisibility 
requires a change in general social attitudes. It 
demands that we try to reduce the common nonsense 
that tends to make people feel “different” if they 
differ from the average of a group in some superficial 
way. So if we want to overcome the resistance of 
prejudiced people to accepting minority members and 
the resistance of minority members themselves to 
making an effort to enter professions, society needs 
to improve its attitude toward “oddball cases” of all 
sorts. This can be helped by groups of “oddballs” 
banding together for mutual emotional support. An 
example is the networks of American and European 
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female business executives and engineers that have 
grown in the last twenty years.

Inhibitions against engaging in group-atypical 
behavior are not confined to races or genders. They 
also affect the scientist who wants to speculate about 
afterlife and mental healing, or the seventy-year-old 
who wants to hike on the Pacific Crest Trail. The 
attitude behind these inhibitions boils down to George 
Kelly’s idea of a preemptive construct18. That is to say, 
a person who is a scientist is nothing but a scientist, a 
person who is elderly is nothing but elderly.

If we want to design normative theories about how 
people should behave, though, we need to remember 
that preemptiveness sometimes is good. If you want 
to hire a person to put on a new roof, for example, it 
is common sense to consider the person as nothing but 
a good roofer (as long as he or she works as promised 
and doesn’t overcharge you) and not worry about 
whether he or she is Jewish or Republican or wears 
dental braces.

What function of our brains makes us sometimes 
confuse statistical properties with individual prop-
erties? It is an offshoot of our mental perception of 
probabilities. For our adjusting to the real world, it is 
important to distinguish between frequent and rare 
events, and our brains do so. For example, a team of 
researchers on brain wave (EEG) patterns, Jean-Paul 
Banquet, Mark Smith, and Wilfried Guenther, reviewed 
some of their EEG data showing that brain wave 
patterns evoked by common and rare stimuli are 
significantly different19. Moreover, this difference in 
responses to common versus rare stimuli is less in 
people with some mental illnesses, such as depression, 
than in mentally healthy people.

To be inaccurate in acting on probabilities of 
events, like the depressed patients studied by Banquet 
and his colleagues, is a serious pathology. But there 
is an opposite pathology which is just as serious: to 
confuse improbability with impossibility. This leads to 
cynicism about improving society or human nature for 
the better, because only average or prevailing human 
tendencies are considered and not unusual people or 
rare moments of heroism by ordinary people. Such 
people, often ignored by the media, live out novel 
combinations which are the true common sense: family 
values without intolerance of minorities; life style 
creativity without “anything goes” amorality; ecolog-
ical consciousness without rejection of technology; 
feminism without male-bashing. These are the people 
who can honestly say, in the words of Robert Frost20:

Two roads diverged … and I —
I took the one less traveled by
And that has made all the difference.

Tendencies are Not Unbreakable

Just as statistical tendencies of a group do not 
apply to every member of the group, statistical 
tendencies within an individual do not apply to that 
individual at all times and places. The compassionate 
view, the idea that “what you get is more than what 
you see,” means that we should strive to see a person 
who is violent or cowardly most of the time as having 
the potential to act otherwise. This is a religious 
ideal: Jesus’ approach to corrupt public officials and 
prostitutes, Martin Luther King’s approach to white 
racists, even Luke Skywalker’s approach to the dying 
Darth Vader, were based on seeing under evil behavior 
the potential for love and goodness that was largely 
unexpressed.

It is also a political and social ideal. Many people 
who have a negative personality trait can discover char-
acteristic settings in which that trait disappears and 
may even be replaced by its opposite. This type of be-
havioral change with context has begun to be modeled 
in neural networks. We need to create such settings 
whenever possible, striving toward a “user-friendly” 
society based on bringing out the best talents in 
everyone rather than pitting people against each other 
to see who is superior.

Cortical Versus Limbic Categorizations?

Paul MacLean discussed the different information 
processing capacities of the limbic system (his “old 
mammalian” brain) and the cerebral cortex (his “new 
mammalian” brain) 21. In speaking of those two parts of 
the brain plus the “reptilian” brain, he states “the three 
basic brains might be regarded as biological computers, 
each with its own special form of subjectivity and in-
telligence, its own sense of time and space, and its own 
memory, motor, and other functions”22. His statement 
of neural “separatism” contains some exaggeration, but 
his point that the limbic system processes information 
somewhat independently of the cortex is still valid. 
Specifically, limbic processing is more subjective and 
less influenced by semantic and rational organization.

MacLean attributed some of the most pernicious 
preemptive constructs, such as those that can lead to 
paranoia about other races, genders, and ethnic groups, 
to “limbic” information processing23. People are selec-
tively categorized on the basis of those attributes which 
we are most familiar with or which engender strong 
emotions, whether pleasant or unpleasant. He said, 
“a primitive system of the brain with an incapacity for 
verbal communication may generate feelings of convic-
tion that we attach to our beliefs, regardless of whether 
they are true or false”24.
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But MacLean’s picture is incomplete because 
hardening our emotions into beliefs actually requires 
semantic and rational capacities as well! For example, 
I can feel a visceral dislike for a person, but translating 
my raw feelings into a careful statement of “I hate 
so-and-so because he or she is Peruvian, or a firefighter, 
or has a long nose” is an act of reason (even if used in 
a harmful way). It probably involves the orbital part of 
the frontal lobes, the area of the brain which integrates 
reason and emotion to form rules about which catego-
ries of events are pleasant or painful.

This example reminds us that reason and emotion 
both perform necessary and valuable functions, 
and both can be used (separately and together) for 
helpful or harmful purposes. The belief that one set of 
functions, or one brain area, is “superior” to another 
is common nonsense. After all, there are at least two 
forms of “acting emotionally”: yielding impulsively to 
the emotions of the moment, or planning on the basis 
of long-term emotional needs. Calling the long-term 
planning capacity “new mammalian” is simplistic, 
because many reptiles can, for example, forage for food 
at times when they don’t currently feel hungry but an-
ticipate future hunger. But distinguishing the common 
sense of long-term emotional planning from the 
common nonsense of running with current emotions is 
vitally important. This is why emotion needs to be com-
plemented by reason* (and the reverse), why the limbic 
brain was given what MacLean calls a “thinking cap.”

So if we arrive at a good neural network model 
for categorization, we might conjecture that copies 
or variants of such a network are repeated in many 
areas of real brains. These areas include both the 
limbic system and many parts of the cerebral cortex. 
One of the more versatile categorization networks 
so far developed is the two-layer adaptive resonance 
theory (ART) network developed by Gail Carpenter 
and Stephen Grossberg25. In the ART network, nodes 
at one layer encode patterns of inputs to another 
layer**. These patterns become prototypes for partic-
ular concepts and can be updated with experience; for 
example, your bird prototype may start out looking like 

* Where does intuition fit into this puzzle? Acting on deep 
intuitive understanding is not the same as reacting to raw 
emotion. I believe that intuition is based on abstracting from 
incomplete information. This is usually coherent informa-
tion from multiple sources, some of them visceral, some of 
them affective, and some of them semantic—forming into 
some kind of neural “laser beam.” So intuition involves all of 
MacLean’s “three brains.”

** http://sites.bu.edu/steveg/files/2016/06/CarGro1987 
CVGIP.pdf

a sparrow if that’s the most common bird you see, but 
then after you see more robins, the prototype could 
become some average of a sparrow and a robin.

At the cerebral cortex, versions of ART or some 
similar network design could occur in the areas of 
cortex encoding a single sensory modality—sight, 
hearing, smell, or touch. Other versions of ART could 
occur in the cortical association areas (temporal, 
parietal, and frontal lobes) that integrate information 
from different modalities. In the association cortex, we 
expect the categorizations to be the most sophisticated 
because they involve information from many other 
cortical areas and, in some cases, the limbic system as 
well. For this reason, the networks in the association 
cortex should also be the most vulnerable to malfunc-
tion. In living animals, network malfunction can arise 
from neural tissue degeneration, or else from changes 
in the amounts of chemical transmitter substances at 
synapses between neurons.

A Tentative Neurochemical Theory

Enough knowledge has recently been obtained, 
and speculation indulged in, to suggest a very tentative 
theory for how chemical neurotransmission might 
be involved in categorization. This theory will also 
suggest which brain processes might differ in stereo-
typed categorization versus flexible categorization.

Several cautionary notes need to be added before 
I introduce my theory. First, the brain pathways 
discussed herein are far from completely worked out. 
Much experimental work still lies ahead regarding 
which of the known or unknown chemical transmitter 
substances are used at particular synapses, whether 
these synapses excite or inhibit electrical activity of 
the neurons to which they lead, and what other sur-
rounding chemicals might influence their functioning. 
Second, due to the complexity of the neurochemical 
pathways involved, the same transmitter substance 
can have different effects on different regions of the 
brain. The clinical neuroscientists Daniel Weinberger, 
K. H. Berman, and B. P. Illowsky, for instance, found 
evidence suggesting that the effects of the transmitter 
dopamine in the limbic system might inhibit effects of 
the very same transmitter on the frontal lobes26. Third, 
finding a biochemical basis for a type of behavior 
doesn’t imply that environmental and context effects 
on that behavior should be ignored. On the contrary, 
such an insight is a step toward understanding how the 
biochemistry of that behavior is influenced by inter-
personal interactions. With all these caveats, I believe 
it is useful to start from somewhere to make sense out 
of the tremendous complexity of both the biochemical 
and cognitive mechanisms involved. If the theory itself 
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can’t be tested experimentally, it can at least be a step 
toward better theories that are testable.

My theory of categorization (see Figure 5.3) 
involves balance between two of the commonest neu-
rotransmitter substances: acetylcholine and norepineph-
rine (also called noradrenalin). Acetylcholine (ACh) was 
the first neurotransmitter to be positively identified 
in the laboratory. Otto Loewi discovered in 1921 that 
it is the substance secreted by a nerve going from the 
brain stem to the heart (the vagus nerve) and its release 
slows down the heart rate27. Soon thereafter, this same 
substance was found at junctions between nerves and 
muscles, and finally within the brain itself. In particu-
lar, ACh is released by several brain regions below the 
cortex, including a part of the midbrain (see Figure 1.1) 

called the nucleus basalis, and broadcast out to wide 
areas of the cortex and limbic system. So most scien-
tists believe it has some role in modulating the basic 
cortical and limbic processing and memory storage 
operations. A hint for what that modulation might 
entail comes from work of Michael Hasselmo and 
James Bower28. These neurobiologists found that at 
least in one area of the cortex (the olfactory area), ace-
tylcholine inhibits the strength of connections within 
that part of cortex, but has no effect on connections to 
that part of cortex from sensory processing areas. In 
cognitive terms, this means that acetylcholine tends 
to suppress recall of associations between previously 
stored memories, thereby allowing new memories to 
form from new outside inputs.

Figure 5.3   A speculative theory for the complementary roles of the two trans-
mitters acetylcholine (ACh) and norepinephrine (NE)  Arrows going to semicircles 
indicate that incoming electric signals modulate transmission at the receiving 
synapse  NE excites, whereas ACh inhibits, synapses corresponding to previously 
made associations  Representations of input forming new associations compete with 
those of inputs forming established associations 
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So a deficit in cortical ACh leads to mental 
“hardening of the arteries,” not allowing new associa-
tions to form easily. One condition associated with too 
little ACh is Alzheimer’s disease. Alzheimer dementia 
is progressive over many years and ultimately impairs 
all forms of memory, but in its mild stages it impairs 
new memory formation sooner than it impairs memory 
for earlier events29. Could a similar deficit—even if 
much less drastic than Alzheimer’s and reversible 
through most of life—underlie tendencies to stay with 
emotional connections that were previously formed 
even if they are no longer appropriate? Forming pre-
emptive constructs when inappropriate may be an 
example of this, or at least closely related. In this case, 
the connections to cortex that ACh liberates are not 
from representations of outside inputs, as in Hasselmo 
and Bower’s work, but from representations elsewhere 
in the brain of current emotional states. Perhaps the 
perseveration of people with frontal lobe damage on 
the Wisconsin Card Sorting Test (see Figure 4.2) is also 
implemented through the ACh system, say, via the “bias 
nodes” of that figure.

Such a lower than optimal level of ACh can 
sometimes be accompanied by a higher than optimal 
level of norepinephrine (NE). NE is also broadcast to 
the cortex and limbic system from a different midbrain 
area (called the locus ceruleus). This transmitter tends 
to be associated with a state of arousal, and deficits in 
this transmitter are associated with certain types of 
depression30. The novelist Aldous Huxley noted that 
release of norepinephrine, and the chemically related 
hormone adrenalin, is an effect, sometimes a pleasur-
able one, of intense states of anger. Huxley speculated 
that this kind of chemically induced arousal is one of 
the attractions of mass popular movements that follow 
dictatorial leaders or go off unthinkingly to war.

How might excess NE affect category and stereotype 
formation? The arousing effects of NE led the neural 
network theorist David Hestenes to suggest that this 
transmitter enhances responses to emotionally signif-
icant stimuli31. Consequently, NE could play a role in 
perseveration as well, by increasing the tendency to 
continue responding to attributes that have become 
emotionally significant, whether those attributes are 
relevant or irrelevant to current needs. For example, if 
an employer selecting among job applicants tends to 
attach emotional significance to a person’s skin color, 
excess NE could enhance the skin color response even 
though it’s inappropriate for applicant selection.

Huxley’s insight also suggests that one induce-
ment to form negative stereotypes about groups is the 

feeling of arousal that accompanies hate for a group. So 
if we want to overcome harmful stereotypes, we need 
to provide substitute norepinephrine releasers. The 
passion aroused by racial, gender, religious, ethnic, or 
professional hatred can’t be suppressed by mild reason 
alone. It must be countered by generating a substitute 
passion for something socially desirable. This is what 
the philosopher William James meant by the “moral 
equivalent of war”32. Some recent American Presidents, 
notably John F. Kennedy and Jimmy Carter, have tried 
to encourage such a passion for social service among 
the general public33. To generate the will to solve our 
massive global problems, we need this kind of pas-
sionate appeal not only from politicians, but also from 
religious leaders, psychotherapists, fiction and nonfic-
tion writers, academics, and leaders in every other walk 
of life. I hope this book will do its part.

Another likely substitute norepinephrine releaser 
is the pursuit of pleasure. In modern Western culture, 
pleasure has a bad press, being associated with imper-
sonal sex, for example, or abuse of ecstasy-inducing 
drugs. But shifting away from the common nonsense 
of intergroup hatred or violence requires that we adopt 
a more positive attitude toward all kinds of pleasure, 
including a variety of sexual arrangements as long as 
they don’t harm the people involved. In fact Riane 
Eisler34, Marilyn French35, and many other contempo-
rary writers (particularly feminist writers) advocate 
shifting toward pleasure or delight as a major organiz-
ing principle of society, rather than control or duty. 
At the end of this book, I will return to this theme in 
outlining a desirable future society.

In this chapter we have outlined the neural process 
of categorization. Now we will build on this and suggest 
some ways in which a neural network for categorization 
can be made dynamic. In such a network, different 
attributes of a pattern to be categorized are significant 
at different times, and the significant attributes are 
based on changes in “mood.” One of these network 
architectures was originally developed to model some 
behavioral data on consumer preference (for soft 
drinks) that changed from controlled taste tests to an 
actual market. The dynamics of such a network are 
likely to have implications for how both categorizations 
and preferences can be shaped, by changes in either 
external environments or internal beliefs. This in turn 
has likely implications for education, psychotherapy, 
management theory, advertising, and social policy 
among many other pursuits.
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Chapter 6

Remaining Open to Change

The german nobleman baron Friedrich von 
Humboldt was one of the great thinkers and 
scientists of the late Eighteenth and early 

Nineteenth Centuries. But there was one occasion 
when he distinctly didn’t act like a model scientist. 
He was visiting a friend in Paris who was a doctor 
specializing in mental disorders and expressed a 
desire to dine with a lunatic. The doctor was happy 
to oblige him and arranged for the two of them to eat 
with two other men whom Humboldt had never met. 
One of the two strangers was polite, aloof, and silent 
throughout the meal; the second was unkempt, ec-
centrically dressed, and a nonstop talker. Toward the 
end of dinner Humboldt whispered to the doctor, his 
eyes fixed on the unkempt man: “I like your lunatic: he 
amuses me.” The doctor replied, “But it’s the other one 
who’s the lunatic. The man you are looking at is [the 
novelist] Honoré de Balzac”1.

Humboldt’s misperception of who was insane was 
a classic example of decision making using what the 
psychologists Amos Tversky and Daniel Kahneman 
called representativeness2. That is, people judge a 
person or object as more likely to be a member of a 
category if they show characteristics that the person 
considers representative of the category (in this case, 
sloppiness and incessant talking as representative of 
lunacy). Representativeness can be useful because we 
often need to make quick decisions in complex envi-
ronments. But relying too much on representativeness 
can lead us astray and perpetuate common nonsense 
about particular groups.

Most of us are at times caught making judgments 
of the sort that Humboldt made. We are usually em-
barrassed when it happens. We all agree that avoiding 
narrow stereotypical connections and cultivating 
mental flexibility is generally a good thing (as long as 
it doesn’t interfere with holding on to a strong set of 

values). Can neuroscience and neural network theory 
give us any clues about how to make it happen more 
easily?

I believe they can. If so, that put the lie to the 
common nonsense that deeper scientific—and, es-
pecially, mathematical—study of our personalities 
is inherently dehumanizing.* Many social commen-
tators, such as Theodore Roszak and John Saul, have 
discussed how the last few centuries in the West have 
been characterized by an ascent of rational, technical 
values (in Saul’s words, a “dictatorship of reason”). 
This resulted from a feeling that we have triumphed 
over superstition and learned to manipulate nature 
for our benefit3. This has led, Roszak and Saul argue, 
to devaluing everything spiritual or emotional,** which 
has created the West’s current widespread sense of 
meaninglessness.

I agree with Roszak and Saul, and have no faith 
that a “technical fix” will lead us out of this pass. But 
I also agree with Evelyn Fox Keller4 and some other 
philosophers of science that a reinvented science can 
and should play a role in restoring value to the human 
spirit. In doing so, science should not be a dictator 

* A book by the Unitarian Universalist minister Sarah Voss 
(What Number is God? SUNY Press, Albany, 1995) discusses 
ways that mathematical concepts can serve as metaphors 
for the divine. (The book was based on the author’s Doctor 
of Ministry dissertation at Meadville/Lombard Seminary, 
entitled Metaphor, Metaphysics, and Mathematics.)

** One consequence of this has been devaluing of the 
feminine, although that started many centuries before the 
scientific revolution. I believe that gender equality is required 
to bring about urgently needed global changes in society and 
consciousness (see Chapter 8, 10, and 12 for more).
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but a partner with humanities, social sciences, arts, 
religions, politics, and many other pursuits.

 One step toward being able to change society 
in a spiritually meaningful way is to understand how 
our brains—including their cognitive categorizing 
functions—adapt to situations and moods. Neural 
network models that have been constructed for cate-
gorization can be adapted to neural network models of 
flexible, context-dependent categorization. Preliminary 
examples of such models have already been implement-
ed. One example comes from an unlikely source—an 
economic model of consumer preference. Specifically, 
this is a network that the interdisciplinary social 
scientist Sam Leven and I developed to model the 
change in soft drink preference that occurred when 
a new flavor of Coca-Cola was introduced in the mid-
1980s5. The change in context from controlled taste 
tests to “the real thing” (the market) led to a change in 
mood which altered most consumers’ preferences.

The Lessons of Coke

When the Coca-Cola Company introduced New 
Coke, it was certain of the flavor’s acceptance. Tens of 
thousands of subjects had been involved in highly con-
trolled taste tests, conducted by leading research firms. 
The new flavor had outscored Old Coke in a blind taste 
test by a margin of 2 to 1. This popularity seemed to 
be based on the fact that New Coke was sweeter than 
Old Coke and that Old Coke had been losing ground to 
Pepsi among the younger generation—because Pepsi 
was sweeter. Further tests suggested that fewer than 
ten percent of the Old Coke-drinking public would 
object to the new flavor combined with the old name.

As most Americans know, however, the actual 
market situation had vastly different results. The new 
flavor of Coke was so unpopular that, after its intro-
duction, the company had to return Old Coke to the 
market6. What went wrong?

Coca-Cola had asked people to imagine future 
states of mind. But the influence of emotional states, 
which are dynamic and depend heavily on contexts, 
means that mental projections of the future are often 
inaccurate. Specifically, in the test situation, the 
public was basing its preferences mostly on the direct 
appeal of taste. In the actual buying situation, indirect 
emotional factors, such as the memories associated 
with the expected taste and its familiarity, became 
more important than the taste itself.

Moreover, the market situation was different 
from the test situation in yet another way. In the 
market situation, the alternative of Old Coke was 
unavailable. The public’s reaction against buying 
New Coke could be seen in psychological terms as 

a frustrative rebound; that is, a feeling of displeasure 
when an expected pleasant stimulus doesn’t arrive7. 
The Coca-Cola label on the product created an ex-
pectation of a particular taste, and the secure feeling 
it evoked. When the expected secure feeling didn’t 
occur, there was a cognitive mismatch and a feeling 
of frustration. This led in many people to a reaction 
against Coca-Cola products in general, and in favor of 
Pepsi and other competitors. Moreover, experimental 
psychologists showed this reaction was strongest in 
those people who had previously been the most en-
thusiastic Coke drinkers8!

Frustrative rebound is an example of comparing 
current with expected or ongoing reinforcement. Just 
as removal of a negative reinforcer (e.g., electric shock) 
is positively reinforcing (provides relief), removal of a 
positive reinforcer, or its absence when it is expected, 
is negatively reinforcing (provides frustration).

Sam Leven and I constructed our “Coke-buying” 
network by interconnecting smaller networks designed 
to perform simpler functions.* It combines the gated 
dipole network9 (see Chapter 5) which models pairs of 
opposites, including positive and negative emotions, 
with another neural network that models categoriza-
tion10. The larger network includes representations 
of sensory features, categories of objects, and drives; 
each one of these and its opposite or absence is coded 
by its own gated dipole. The attributes of drinks that 
the network encodes are Coke label; Familiarity; Taste; 
Pepsi Label.

The theory assumes for simplicity that the con-
sumer’s behavior is motivated by two drives—one 
for pleasant (sweet) taste and one for a sense of 
familiarity. The network nodes for these drives are 
assumed to be analogous to actual brain motivational 
regions. The test and market situations differ in the 
relative importance of competing drives. In the test 
situation, the intrinsic (taste-related) attractiveness 
of the product is important, and the socially learned 
attractiveness of the product is unimportant. So the 
Taste attribute plays a larger role in decisions during 
the test situation than does the Familiarity attribute. 
The Familiarity attribute, on the other hand, plays 
a larger role during the market situation, because 
socially learned attractiveness is more important. For 
this reason, New Coke, which was attractive in the 
test situation due to its taste, became unattractive in 
the actual market due to its sharp contrast with the 
expected taste of the older flavor.

* A detailed description of the “Coke” network can be 
found at http://www.uta.edu/psychology/files/faculty%20
psyc/levine1/levenlevine1996.pdf
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What can we learn from the final outcome of the 
Coke episode, which appears so “common sense” in 
hindsight but caught the company’s executives by 
surprise? It is above all a lesson on the variability of 
any person’s responses, even his or her memories. 
This is supported by the work of Gordon Bower, O. 
K. Tikhomirov and many other psychologists, who 
have shown that memory is heavily influenced by 
mood or emotional orientation11. Bower hypnotized 
subjects to be in a happy or sad mood. Subsequently, 
events learned during one type of mood tended to be 
remembered while the subject was in the same mood 
and forgotten in the opposite mood. Tikhomirov gave 
all of a group of subjects the same mental problem to 
solve, but divided his subjects into two groups and 
gave them different background descriptions of the ex-
periment. He told one group the problem was a serious 
evaluation of their important capabilities, and told 
another group simply to solve the problem. He found 
systematic differences in problem solving strategies 
between the two groups. Subjects told that it was a 
test of their intellectual abilities acted more motivated 
than the other subjects: they tended to come up with 
a greater number and variety of alternative solutions, 
and to spend less time on a single possible solution.

The ability of people’s preferences to change due 
to context might lead some readers to despair about 
human emotional stability. But looked at another 
way, this emotional plasticity provides many reasons 
to be hopeful about human behavior. It means that 
how people are acting currently may not represent 
invariant traits but only the way they act in the current 
mood or environment. That is, “what you get is more 
than what you see.”

Neural network theorists often study a particular, 
small set of behavioral or cognitive data as a means of 
understanding a wider class of functions. In the case 
discussed here, the Coke data provide a window on a 
range of other context-dependent or mood-dependent 
mental phenomena. We hope this will help us under-
stand effects of context on beliefs and on some basic 
personality traits.

For example, stereotyped beliefs and categori-
zations can change quickly with context, and such a 
change may or may not be permanent. When whites 
and blacks have to fight together for survival, as in war, 
even the most hardened white racists often can work 
effectively with black fellow soldiers. Similarly, many 
sexist men lose their sexism when they have “traditional 
male” jobs at work that need to be done, when only a 
woman is available to do them, and she does them well 
and pleasantly. For another example, it is common for 
urban drug addicts to be “cured” of their addiction 
when in a supportive, sheltered environment away from 

the city, but go back to their addiction when they return 
to familiar streets and neighborhood friends12.

In casual conversation, we like to say that a person 
at a given time “has” a particular trait or that she or 
he is “heading” in a particular mental direction. The 
examples I have discussed of behavior changing with 
the context suggest that the very idea of “having a 
trait” or “heading mentally in some direction” may be 
common nonsense. Often, a person has the potential 
to go in any of several mental directions at once, and 
outside influences can selectively encourage any of 
these directions.

Like individuals, societies often have volatile 
periods when they can go in more than one possible 
direction. During the Reagan Presidency of the 
1980s, for instance, it was generally believed that 
the American electorate was heading to the political 
right. But the socialist leader Michael Harrington 
disputed this conventional wisdom13. On the contrary, 
Harrington said, the American people were heading 
“right, left, and center.” He meant that the public’s 
preferences, shown by responses to polls about issues, 
were not globally consistent with any one of the three 
classical political outlooks of right (conservative), left 
(liberal), and center (moderate). Moreover, average 
people’s responses had points in common with 
all of these classical outlooks. They tended to feel 
strongly about the need to stop crime and community 
breakdown (right) but also feel that poor people 
needed a fairer shake (left) and that the economy 
should reflect a mixture of market and government 
power (center). Because of their conflicted feelings, 
suitable leadership could sway the public in any of 
these three directions.

Looking the Dragon in the Face

If contexts don’t change, on the other hand, ste-
reotypical beliefs can be hard to dislodge because they 
set into motion a selective attention toward events 
which confirm the stereotype. The social psychologist 
Mark Snyder (see Chapter 1, Case 1) found that if 
subjects were cued to believe that a person would be 
an extrovert, they asked that person questions phrased 
to encourage her or him to respond as an extrovert. 
He concluded that people develop hypotheses about 
others, and then engage in “the preferential soliciting 
of behavioral evidence whose presence would tend 
to confirm” their theories14. We look for information 
which diagnoses the other person according to the cat-
egories we have already established, even after those 
categories become inappropriate.

The behavior of Snyder’s subjects is reminiscent 
of the “frontally damaged” version of the card sorting 
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network (MART) of Figure 4.2. They develop a nearly 
unbreakable positive feedback loop between their cat-
egorizations and their perceptions, which is analogous 
to the feedback between categories and habits by 
frontal lobe patients on the card sorting test.

Stereotypes are tempting because they are usually 
based on a small core of truth, even if grossly exagger-
ated or distorted. Recall, for example, the stereotypes 
of Jews as being dishonestly shrewd and conniving, 
and of African-Americans as being lazy and happy-
go-lucky. These conceptions are of course socially 
harmful; they blind their believers to the potential 
contributions of honest Jewish people and hard-work-
ing black people, both of which constitute the vast 
majority of those groups. But try to imagine reversing 
the two stereotypes, seeing Jews as lazy and blacks as 
shrewd, in the negative sense: it doesn’t seem plausible.

Likewise, the stereotypes of males as aggressive 
and females as nurturant are based on outward 
observations of behavior, even if the behavior is 
sometimes caused by social roles rather than causing 
them. Moreover, such gender differences appear to be 
fairly well documented in other animals such as rats15, 
and some biologists have extrapolated them (without 
complete justification) from other animals to humans.

Stereotypes also sometimes become stronger if 
contexts do change but too rapidly. People confronted 
with too many situations they don=t know how to deal 
with often cling to “tried and true” ideas16, including 
their prejudices about other people or groups. Later 
I will discuss the management theories of Chris 
Argyris which hint that clinging to tried and true 
responses in such high-risk situations is often mal-
adaptive behavior, because those may actually be the 
best times for bold experimentation!

Is the situation hopeless? I think not, but 
combating harmful stereotypes is hard. It depends on 
careful study of the dynamics of social systems. While 
social systems are not exactly like the neural systems 
of individuals (see the discussion of sociology in 
Chapter 1), societies are constrained by the beliefs and 
behaviors of the individuals within them.

If we see people engaging in bigoted behavior, 
the analysis herein suggests that we shouldn’t attack 
their beliefs as totally wrong, at least not to their faces. 
This is because of the “gated dipole” (see Chapter 
5) tendency for people to think in terms of pairs of 
opposites. Attacking bigots directly is likely to make 
them dig in their heels and reinforce their bigotry. 
Rather we should try, if possible, to redefine the 
issues, to meet the bigots on their own terms, to see 
what they are trying to accomplish and whether there 
is partial validity to their complaints. For example, 
some Americans are drawn to anti-democratic militia 

groups or restrictive churches because the materialism 
of American society deprives them of some sources 
of meaning in their lives, and they are desperate for 
someone to give them values. Rather than attacking 
such people with epithets like racist, fascist, or sexist, 
those of us who believe in democracy should look 
for ways to reach out to these people by integrating 
spiritual values into our political and economic 
systems. (In succeeding chapters I will discuss the 
politics of meaning movement that tries to do this.)

One effective method for negotiating with bigots 
is illustrated by a passage from a modern American 
political novel, The Wanting of Levine by Michael 
Halberstam17. The title character of this novel is a Jew 
who is running for President. The passage recalled an 
incident long before the campaign, when he coveted 
a piece of land in Vermont that was for sale, but was 
told the owner was anti-Semitic and would never 
sell to a Jew. After he got there, Levine sized up the 
situation and realized that the owner was a traditional 
New England Protestant who placed a large value 
on keeping up the land and house. The owner held a 
negative stereotype of Jews as aggressive city people 
who don’t value rural tradition. So Levine engaged 
in a leisurely conversation with the man, in which he 
promised to restore certain nice old parts of the house 
that had fallen into disrepair. He won the “anti-Sem-
ite’s” confidence and the sale was his. Some fictional 
utopian societies, such as Aldous Huxley’s Island18, use 
similar gentle techniques to correct children who are 
seen to have the potential for later anti-social behavior 
(which, in their system of values, includes the potential 
for becoming dictators.)

Sometimes, “bigot” or “racist” or “sexist” is 
unfairly used to describe someone who really isn’t 
prejudiced but has an agenda of his or her own that’s 
not directly related to the object of prejudice. People 
interested in social change hurt their own cause by 
being too quick to use nasty words for such a person.

For instance, the 1994 elections for the United 
States Congress were distinguished by a mass 
movement of white male voters toward the Republican 
Party, whose candidates were mainly opposed to 
government social programs designed to help the 
poor and minorities and women. Many liberals were 
quick to label this voter revolt as “racist” and “sexist,” 
thereby writing off the potential future support of 
a large part of the electorate. But the revolt was not 
really anti-black or anti-woman or anti-gay so much as 
pro-white heterosexual male. As a white heterosexual 
male who is also a social progressive, I had been un-
comfortable with parts of the prevailing progressive 
rhetoric and could empathize with the revolt, though 
I wasn’t part of it. The liberal rhetoric, in focusing on 
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the needs of blacks, women, and gays, had developed 
its own common nonsense that white male heterosex-
uals were oppressors by nature. This neglected the fact 
that the majority of straight white men were, and still 
are, struggling with economic and spiritual insecurity 
like everyone else. Some liberals had unconsciously 
acted as if just because the majority of the very rich 
and powerful are white, heterosexual, and male, the 
reverse is true and the majority of white heterosexual 
males are rich and powerful (an error that anybody 
versed in symbolic logic should catch immediately!) 
Since these white male voters perceived, probably 
wrongly, that progressives had nothing to offer them, 
the reactionaries were able to step into a vacuum that 
should never have been there in the first place.

Another case of people unfairly being labeled 
as bigots was the Boston school busing crisis of the 
mid-1970s19. The city was segregated by both race 
and ethnicity, so Boston Irish-Americans, like most 

white Americans, had some degree of racism. Then a 
judge imposed a busing plan requiring white children 
from many ethnic enclaves to travel to currently seg-
regated schools in black neighborhoods. Most Boston 
Irish objected to busing for appropriate reasons: they 
didn’t want their children to travel far from home, 
nor to attend schools in unsafe areas. When the 
media and academicians accused them of racism, the 
Irish denied any anti-black sentiment. As accusations 
persisted, however, they became publicly hostile to 
blacks. The stands taken by the Boston Irish, some 
of them as poor as the blacks, led many liberals to 
write off an entire group of people as racist. Here, 
as elsewhere in the country, these liberals lost many 
potential allies, which was one of the main causes 
of the Democratic Party’s decline in the 1980s20. 
It would have been wiser for liberals to publicly 
empathize with the motivations of the Irish that were 
based on community and family pride.

Figure 6.1. Multiagent neural network  Each large box contains an “agent” with 
automatic, affective, and reasoning components  These components are named 
respectively after three famous mathematicians (Dantzig, Gödel, and Bayes) whose 
main scientific contributions can be considered analogous to these capabilities (see 
the text for an explanation)  Back propagation, ART (see Chapter 5), and Hopfield-
Tank are the three common neural network architectures used for these compo-
nents and are not shown in full here  Gain control and arousal are two ART network 
parameters that regulate the network’s tolerance for deviation from expected or 
desired results  (Adapted from Leven and Elsberry, 1990, copyright 8 IEEE; reprinted 
by permission of the publishers )



page 62 remaining open To change

common sense and common nonsense

The effects of beliefs were included in yet another 
neural network model, a model by Sam Leven and 
Wesley Elsberry of negotiation between two trading 
partners21. Each agent’s decision making is composed 
of and influenced by emotional, automatic/instinctive, 
and semantic/cognitive components, in a manner 
reminiscent of the triune brain of Paul MacLean22; 
see Figure 6.1. Context sensitivity and emotional 
response in this network are modeled by a variant of 
the adaptive resonance theory model of categoriza-
tion (see Chapter 4). During the negotiation process 
in this network, each agent sets up expectations, 
based on its own past experience, of the other agent’s 
likely response to its actions. Then, the other agent’s 
actual responses occur and are compared with 
expectations via a mechanism similar to the gated 
dipole (see above), a network which models effects of 
novelty and expectation.

The three parts of the Leven and Elsberry’s neural 
network are named after mathematicians whose 
names Leven had previously borrowed to represent 
three different human decision styles23. The automatic 
component was named after George Dantzig, the 
founder of the mechanistic method of linear pro-
gramming, after whom Leven had named the style 
that involves solving a problem by the same method 
repeatedly. The semantic component was named after 
Thomas Bayes, developer of some rules for conditional 
probability, after whom had been named the style of 
“playing the percentages,” that is, optimizing among 
a fixed set of alternatives. Finally, the emotional 
component was named after the maverick logician 
Kurt Gödel of Gödel/Escher/Bach fame, who lent his 
name to the style that values creative leaps, innova-
tion, and intuition.

Leven and Elsberry suggested that their mul-
tiagent, multi-module expectation-comparison 
mechanism could mimic interactions between 
principals in international trade. The composition 
of each agent in their network, consisting of three 
modules with separate functions, emulates some of 
the processes that affect bargaining responses, such 
as acculturation/socialization, accommodation to 
the environment, and effects of education on beliefs. 
A classic example is the interactions between the 
United States and Third World oil-producing countries 
(OPEC). From the 1920s to 1973, growing American 
control of the oil market, combined with a Western 
sense of technological superiority, made Americans 
assume that Arabs and other OPEC producers were 
less competent and sophisticated than themselves. 
In 1973, though, the Arabs reduced the amount of oil 
available on the world market, inducing a panic in the 
“sophisticated,” “competent” nations. Like the gated 

dipole neural network (Chapter 5) that responds se-
lectively to surprising events, Americans responded to 
the element of surprise in the Arabs’ new assertion of 
control by exaggerating their perceptions of the Arabs’ 
power of the Arabs and diminishing their perception 
of their own power. The Americans started acting in 
a manner analogous to the behavior of experimental 
animals who learn to feel helpless in controlling their 
environments24. The decrease in American economic 
power spread quickly from the oil industry to a variety 
of other industries25.

Taming the Dragon

The analysis of OPEC in the model of Leven 
and Elsberry includes formation, development, and 
crumbling of a stereotype held by one group about 
another26. It shows that the positive feedback loop 
between categorizations and behavior can be broken. 
Breaking the loop requires a change in context, partic-
ularly a change created by a newly significant need (see 
also the Coke model above).

Sometimes beliefs change faster when the 
context catches people by surprise. An example is the 
experimental study by Robert Rosenthal and Lenore 
Jacobson (see Chapter 1, Case 1) of grade school 
students in South San Francisco who were randomly 
divided into two groups that were roughly compara-
ble in performance on intelligence tests27. When the 
teachers gave more encouragement to the students 
they believed had more ability, the students’ perfor-
mance reflected this encouragement.

Combating common nonsense involves challeng-
ing conventional wisdom even as one understands it 
deeply. This suggests cultivating the habit of seeing 
events from several different perspectives at once. The 
philosopher and semanticist S. I. Hayakawa called this 
capacity an extensional orientation28. Mark Twain said 
that “travel is the enemy of bigotry, narrow-minded-
ness, and prejudice.” His statement could be interpret-
ed as referring not just to physical travel to different 
countries but also to “travel” in conceptual space. 
That means sometimes making a deliberate change 
of context: taking on a different job or hobby, for 
example, or trying to see things from another person’s 
viewpoint. This is not a grim moralistic prescription 
but one that makes the life of the mind more fun.

Nonstereotyped thinking can have good conse-
quences in many areas of life. One of these areas is 
job structures and images of professions. In industrial 
labor unions this is pointed up by the distinction 
between the original American Federation of Labor 
(AF of L) and its younger partner, the Congress of 
Industrial Organizations (CIO), founded by John L. 
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Lewis in the 1930s. By and large, AF of L unions are 
distinguished by the type of job the person performs 
(e.g., electricians, machinists, carpenters), whereas 
CIO unions are distinguished by the type of industry 
the person is affiliated with (e.g., mine workers, auto-
mobile workers). Lewis’ innovation allowed for more 
coherent organization among employees who toil 
side by side in the same work place. In academic pro-
fessions, the traditional categories (e.g., psychologist, 
historian, mathematician) are analogous to AF of L 
trades. The last twenty to thirty years have seen a 
growth of new interdisciplinary categories (e.g., neuro-
scientist, neural network theorist, cognitive scientist, 
materials scientist, environmental scientist, partner-
ship theorist, decision theorist) that are analogous to 
CIO trades. These interdisciplinary areas are where 
some of the more exciting advances in knowledge are 
now being made.

One of the best ways to overcome stereotyped 
thinking is to judge groups of people not by their 
most typical members but by members who exhibit 
the most desirable traits. For example, in looking at 
the majority of American professors, it is easy to fall 
into statements that academic people are stuffy, are 
uninterested in the social relevance of their work, are 
engaged in trivial and esoteric research, and so forth. 
But if one looks at the most forward-looking people 
within the academic profession, it is much easier to 
feel more hopeful, since significant minority groups 
of professors are deeply devoted both to pursuing 
“big ideas” and using them to promote positive social 
change. Ideas on reinventing the image of groups 
appear in S. I. Hayakawa’s book, which used psychol-
ogy and cognitive science to help form guides for 
day-to-day actions. Hayakawa reminded us that “No 
Word Ever Has Exactly the Same Meaning Twice”29, or 
more specifically, “Cow1 is not Cow2 … Jew1 is not Jew2 
… Smith1939 is not Smith1940 … ”30. This same sentiment 
is symbolically, if graphically, expressed by the God of 
the ancient Hebrews: “If I find at Sodom fifty righteous 
in the city, I will spare the whole place for their sake” 
(Genesis 18:26).

This type of flexibility in categorization is at the 
heart of our abilities to empathize with other people, 
to see them as individuals and members of categories 
but not as stereotypes. And such flexibility is enhanced 
by positive moods, as the experimental psychologist 
Alice Isen has shown31. This has been the subject of a 
primitive neural network model, including the effects 
of dopamine, the neurotransmitter most prominent in 
the brain’s reward systems32.

Flexibility of category formation in neural network 
models can be taken even further. I have worked on 
some preliminary models in which context can not 

only change the boundaries of categories but can 
change the level of complexity of categorization. The 
ability to change levels enables novel syntheses of 
apparently conflicting ideas such as power and gener-
osity. This type of synthesis is a basic prerequisite for 
self-actualization.

“What you get is more than what you see” applies 
not only to people’s views of others but to their views 
of themselves! Those who stereotype others often 
have constrained views of their own personalities, and 
those who categorize others more flexibly often have 
flexible views of their own personalities.

The Psychology of Role Playing and Role Breaking

Constrained thinking often leads people within 
groups, families, or societies to play interacting and 
complementary, but each quite restricted, roles. 
Sometimes people defend the complementary roles 
as necessary to hold a family or society together. But 
the results of doing this often look uncomfortably 
like the fictional, dysfunctional Caribbean republic of 
San Lorenzo in Kurt Vonnegut’s novel, Cat’s Cradle33. 
That country’s regime was founded by two men who 
had been close friends and collaborators, McCabe 
and Bokonon. Then McCabe became President and 
Bokonon his opponent. Bokonon hid out in the jungle 
and delivered periodic religious prophecies and phil-
osophical insights. He became the persecuted holy 
man whom the people secretly revered, with McCabe 
(and later his successor, Papa Monzano) being the 
persecuting tyrant. But as average people were not 
told, McCabe and Monzano themselves revered 
the holy man just as much as anyone else did. They 
deliberately set up Bokonon’s opposition to create a 
“dynamic tension” that made average people tolerate 
their own poverty and powerlessness, and prevented 
any real change in their unproductive society. Not 
only did ordinary citizens suffer, but McCabe and 
Bokonon themselves each paid a severe psychic price, 
one losing touch with his gentleness and the other 
with his aggressiveness.

We need not look further than modern American 
society for similar, if less extreme, rigidity. The black 
power activist Eldridge Cleaver devoted a chapter 
of his book to the four separate roles into which our 
capitalist system has tended to place white men, 
white women, black men, and black women. These 
roles can be summed up, respectively, as unemotional 
masters, artificial beauty objects, disposable gladia-
tors, and images of sin34. The situation has improved 
somewhat since Cleaver wrote in 1968, because more 
women and blacks have entered well-paying occu-
pations previously reserved for white men. But the 
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psychic scars from role limitations, on all races and 
both sexes, are still largely present.

The same kind of rigid role complementarity can 
also occur within single families. The maverick psy-
chiatrist R. D. Laing, studying schizophrenic behavior 
in several young women, regarded such behavior as a 
response to intolerable and mutually contradictory 
demands on the patient by her family of origin35. In 
Laing’s view these families themselves are pathologi-
cal, but label the individual (the “indicated patient”) as 
“sick” in order to be able to call other family members 
“healthy.” Even in less pathological families, roles are 
often divided among siblings or spouses; one could be, 
say, the “brainy one” and the other the “popular one.”

This insight has informed one of more popular 
techniques of psychotherapy, role reversal (as developed, 
for example, by Jacob and Zelda Moreno36). This is a 
part of psychodrama, done mainly in group therapy 
sessions, whereby a person literally acts out roles of sig-
nificant other people in her or his life, such as parents or 
marital partners. The people she or he imitates might or 
might not be present for the drama. People performing 
role reversals are often initially nervous, but if their 
character structure is reasonably strong to start with, 
they can find acting in an unfamiliar role both absorbing 
and refreshing. (If their character structure is weak, 
the technique isn’t recommended at all.) Ultimately, 
they benefit by being able to see things from the other 
person’s viewpoint and empathize better with the other 
person in the relationship.

More globally, the person acting out the role of a 
parent, spouse, friend, or even the President of the 
United States, can become liberated by expanding his 
or her horizons. The actor can now see possibilities in 
her or his own self that weren’t previously apparent. 
This freedom arising from capacity to “be” different 
people mentally has been celebrated by many poets, 
most notably Walt Whitman (see Figure 6.2).

The poetic capacity to change roles, as the 
Whitman scholar Henr y Alonzo Myers noted, 
promotes a healthy democracy, not only between 

different individuals but between different aspects of 
personality within the individual38.

Unfreezing Our Neural Networks

A peculiar thing tends to happen within a society 
or family when rigid roles have set in. People start 
experiencing these roles as things in themselves, as 
uncontrollable forces of nature; sociologists call this 
process reification39

. Eventually, the roles may affect 
people’s competence and self-esteem so much that 
these people can only behave in ways that fit their 
assigned roles. Their behavior, in turn, is used as an 
argument to justify continuing the role constraints.

For example, in American culture the constraints 
of role rigidities have been felt times by disadvantaged 
segments such as women, African-Americans, Irish-
Americans, and many other groups. This has even 
happened internationally to Third World countries in 
relation to First World countries. That was aggravated 
by the Nineteenth Century economist David Ricardo’s 
theory of comparative advantage40. Ricardo said the 
“natural” role of Asia, Africa, and Latin America was to 
be producers of raw materials for the more industrial-
ized West. Following this prescription, under pressure 
from the West, kept many Third World nations in an 
economically dependent and depressed position from 
which they haven’t yet recovered. In the short run, 
such role rigidities provide continuity and certainty for 
society, a sense that everyone “knows his or her place.” 
Even some visions of paradise, such as Dante’s, are 
based on unchanging roles at a cosmic level41. In the 
long run, role rigidity can sap a society’s creative energy, 
as happened in Pharaonic Egypt and Ming China (see 
Chapter 1, Case 2). When our computer network models 
of whole societies become sophisticated enough, I 
believe models of this phenomenon will look much like 
the perseverative feedback (denoted by dark lines) in 
the frontal lobe-damaged neural network (the “MART” 
network) of Figure 4.2. The existence of a system 
creates positive feedback that tends to justify the system 

A learner with the simplest, a teacher of the thoughtfullest,
A novice beginning yet experient of myriads of seasons,
Of every hue and caste am I, of every rank and religion,
A farmer, mechanic, artist, gentleman, sailor, quaker,
Prisoner, fancy-man, rowdy, lawyer, physician, priest.
I resist any thing better than my own diversity,
Breathe the air but leave plenty after me,
And am not stuck up, and am in my place37.

Figure 6.2.
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using apparent rationality. The internal “noise” of the 
system tends to drown out the call of intrinsic human 
values, which are analogous to the positive or negative 
reinforcement node in Figure 4.2. In extreme cases, the 
internal logic of the existing order leads some of us to 
“call evil good and good evil” (Isaiah 5:20).

This chapter, and the neural network models it 
describes, partly answer the question of how to make 
categorizations more flexible, and thereby overcome 
the inertia of social roles. If we want to expand our 
capabilities, these theories suggest, we can’t do it by 
intellect alone or by emotion alone. Our intellect must 
be engaged to cut through self-justifying rhetoric, 
to realize that just because a way of doing things has 
endured for so long doesn’t mean that it’s right, or 
even that it’s the only way things can work. The final 
section of this book will discuss possible alternatives 
to some of the unthinking basic assumptions behind 
Western society. But our emotions must be engaged 
just as much, to keep us clear as to what we mean 
by “right.” As we understand better the interplay 

of reason, emotion, habit, and novelty in the brain, 
I believe that a basis for describing a few universal 
values will emerge42.

It may sound paradoxical to advocate more 
flexibility in social and personal organization while 
arguing the existence of universal values. The next 
two chapters, which focus on self-actualization, may 
help to make this paradox more understandable. We 
will see that self-actualization, the highest possible 
level of human mental functioning, involves a great 
many syntheses between apparent opposites. It 
requires transcending the “gated dipole” pairs of 
opposites in George Kelly’s personal constructs (see 
Chapter 5). In many cases, it even requires standing 
outside the original belief system to generate novel 
methods of synthesis. I will relate all this to a primitive 
neural network theory of self-actualization. This 
theory engages several neurotransmitter substances 
in complex feedback between the cerebral cortex 
(“thinking cap”) and many subcortical (“emotional” 
and “instinctive”) brain regions.
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Chapter 7

Negotiating Cognitive Dissonance

If you were listening to a spoken tape recording 
which had some interference on it but was still 
comprehensible, how hard would you try to make 

it clearer? The answer probably depends on whether 
you agreed with what you were hearing! In 1967, the 
experimental psychologists Timothy Brock and Joe 
Balloun played for their subjects a tape-recorded 
message attacking Christianity1. Some of their 
subjects were steady churchgoers, whereas others 
seldom if ever went to church. But Brock and Balloun 
deliberately added static 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 hear.

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

These psychological studies show that people 
want, all other things being equal, to get outside 
inputs consistent with their own previous beliefs 
and actions. That is, they try to avoid conditions that 
lead to cognitive dissonance, a term originated by Leon 
Festinger2. Cognitive dissonance means the ability of 
a person to simultaneously hold at least two opinions 
or beliefs that are logically or psychologically incon-
sistent. In some cases the believer is aware of the con-
tradiction. In other cases she or he is only conscious of 
the two beliefs separately, in different contexts.

Academic research on cognitive dissonance was 
popular in the 1950s and 1960s but then went out of 
fashion for many years. The attention of both cognitive 
and social psychologists turned in that period to “cold 

cognition,” that is, cognitive tasks that don’t evoke 
strong emotional responses. This type of experiment 
was, in general, easier to perform than “hot cognition” 
where strong emotions are involved. That is because 
“cold” experiments require less elaborate telling of 
cover stories to the subjects and pose fewer ethical 
dilemmas. Gradually, though, social psychologists 
returned to a strong interest in emotional aspects of 
motivation, starting in the mid-1980s. This included 
a revival of research into the factors influencing 
cognitive dissonance3. 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 typical reactions to 
cognitive dissonance as follows:

1. The existence of dissonance, being psy-
chologically uncomfortable, will motivate 
the person to try to reduce the disso-
nance and achieve consonance.

2. When dissonance is present, in addition 
to trying to reduce it, the person will 
actively avoid situations and informa-
tion which would likely increase the 
dissonance4.

But how do they try to reduce it? There’s the rub. 
Some people resolve dissonance by “tuning out” infor-
mation that threatens their biases or preconceptions. 
This is one reason why many people are attracted to 
“total systems” of beliefs, whether in religion, politics, 
or psychotherapy. But other people use more imagi-
native and complex methods of resolving dissonance, 
and these tend to be more self-actualized5. Specifically, 
self-actualized people are more likely to synthesize 
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conflicting elements rather than decide between 
them. Self-actualized people are also less likely to 
resolve conflicts by repressing information about their 
environments. This will lead me to construct a series 
of brain – and neural network-based hypotheses about 
how self-actualized cognition might be organized 
biologically, and how it differs from cognition in people 
who aren’t self-actualized.

The situations that Festinger describes refer to 
subjects who have already made decisions but may 
receive information that is inconsistent with a previ-
ously made decision. For example, a person may have 
become a heavy cigarette smoker because s/he likes the 
taste of a particular brand of cigarettes or finds they 
reduce tension. If the same person receives new infor-
mation that smoking is likely to have worse effects on 
health than s/he previously thought, s/he could react 
in many possible ways. S/he could change her or his 
behavior, by quitting smoking. Or s/he could change 
his or her cognition, by denying the new information 
about the health risks of smoking. Or s/he could 
integrate the new information but still decide that the 
benefits of smoking outweigh the risks.

The smoking example shows that the effort to 
reduce dissonance often can lead to selective repres-
sion of information that argues against previously 
made decisions. The tendency to repress is greater 
when there is heavy personal investment in the 
decisions. For example, Festinger discusses data on 
people who have just purchased new automobiles, 
a decision that looms fairly large on the investment 
scale. After purchase, these people tended to look 
at advertisements for the brand of car they had just 
bought more than they did at advertisements for other 
types of cars6.

Since Festinger’s seminal research, there has 
been some dispute among psychologists about the 
importance of dissonance. There has been evidence 
suggesting that people are most likely to feel bad 
about performing actions that conflict with their 
professed attitude when their actions are likely to 
have been harmful or unpleasant to others, and when 
they perceive they have personal responsibility for 
those bad consequences7. More recently, though, it 
was found that dissonance in and of itself, apart from 
its anticipated consequences, can lead to physiological 
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 still showed an increase in their skin’s 

electrical conductance, which is a typical physiological 
measure of emotional discomfort8.

That a cognitive mismatch can be emotionally 
uncomfortable is hard for many people (research-
ers as well as lay people) to accept. This is because 
those people believe the common nonsense that the 
cognitive and emotional spheres are separate. But 
the emotional effects of cognitive dissonance make 
sense in a dynamic neural network in which cognition 
and emotion are deeply intertwined. And there is 
much evidence of emotion and cognition being inter-
twined in the actual brain. The frontal lobes, which 
are involved in high-level cognitive processing, are 
also connected heavily with the limbic system and 
hypothalamus, which are areas involved in drive and 
emotion*. The hypothalamus exerts regulatory control 
over the autonomic nervous system, which influences 
skin conductance and other physiological responses to 
environmental events.

Moreover, the emotional distress resulting from 
cognitive dissonance makes sense for the purposes 
of adaptation. This is because accurate information 
processing increases the predictability of our interac-
tions with a complex environment. If the information 
we receive is contradictory or lacks coherence, 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 decisions are made. For example, 
Daniel Wegner and Robin Vallacher discussed different 
ways that people handle what they call evaluative in-
consistencies, that is, combinations of different pieces 
of information that could lead to positive and negative 
evaluations of the same person or the same course of 
action9. We turn now to these different strategies for 
resolving inconsistencies. That should provide clues for 
neural organization of high-level cognitive information 
processing and how it differs between individuals.

A 1954 study of evaluative inconsistency by 
Eugene Gollin, largely confirmed by later studies, 
is discussed in Wegner and Vallacher’s book10. In 
Gollin’s work, subjects were shown a film of the same 

* While different parts of the frontal lobes seem to be spe-
cialized 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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young woman engaged in a range of behaviors. The 
first two scenes suggested that she was sexually pro-
miscuous, which would be likely to lead to a negative 
evaluation (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 consider-
ate, which would be likely to lead to a positive evalu-
ation. Then the subjects were asked to describe this 
woman in writing.

Gollin found that subjects tended to fall in one 
of three categories of description, which were called 
univalent, aggregative, and integrative. Univalent 
descriptions focused on either the woman’s promis-
cuity or her kindness, ignoring the other entirely. 
Aggregative descriptions mentioned both the promis-
cuity and the kindness, but separately, without trying 
to form a unified impression. Integrative descriptions 
included an effort to form a unified explanation 
encompassing both sets of behaviors, such as “she’s 
happy-go-lucky” or “she’s easygoing.”

Most of us are univalent, aggregative, and inte-
grative at different times. Which strategy we adopt 
depends in part on how compelling 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 impres-
sions of the person. Wegner and Vallacher reported 
other studies in which univalence can be disguised 
as integration11. Some subjects exposed to informa-
tion that a person was loyal but also sarcastic and 
stubborn formed a global negative impression of the 
person, and then explained away the loyalty as blind 
faith in authority.

But the strategy a person uses to resolve incon-
sistency also depends on internal personality factors 
of the decision maker’s. One of these is how much he 
or she relies on his or her own creativity as opposed to 
accepting outside judgments.

Not only is the amount of integration widely 
different among individuals, it varies a great deal in the 
lifetime of the same individual. Typically, children are 
most prone to using univalent strategies. Aggregative 
strategies first emerge just before adolescence and 
integrative strategies during adolescence.

Now let’s return to the Festinger-style, post-de-
cisional form of cognitive dissonance. Psychological 
experiments on cognitive dissonance have only begun 
to address different types or levels of conflict reso-
lution12. The most common method of resolution is 
changing an attitude after one has acted in a manner 
contrary to the attitude. But the psychologists R. A. 
Elkin and Michael Leippe showed that in some cases, 
such attitude change doesn’t relieve the physiolog-
ical discomfort (such as skin response) caused by the 

dissonance13! My unconfirmed speculation is that this 
experimental result reflects old folk sayings like “the 
body doesn’t lie” and “one convinced against their will 
is of the same opinion still.”

Would a “higher level” of resolution reduce physio-
logical 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 simple 
attitude change, when they have greater emotional 
investment in the attitude involved14. For example, 
Margo Monteith induced white subjects who showed 
little anti-black prejudice to discriminate against a 
black person15. These subjects had a great investment 
in seeing themselves as egalitarian and fair-minded, 
so were hurt deeply when made aware they had acted 
contrary to this self-image. As a result, most of them 
engaged in some elaborate cognitive restructuring16 
by reading an essay about how easily people can fall 
into discriminating behavior and thinking about how 
that might be avoided. The long-term effect may be 
to enable these people to live more fully by their egal-
itarian beliefs. This kind of cognitive restructuring is 
less common when the issue involved is more trivial 
(e.g., imposing a small parking fee at a university). In 
the latter case, either the attitude may change or the 
dissonance may simply be forgotten.

But high levels of dissonance on important issues 
don’t always lead to cognitive restructuring. They 
sometimes lead instead to emotional paralysis17. 
The factors which make people resolve dissonance 
in one way or another haven’t been studied much, 
but would seem to involve personality differences as 
well as social contexts. It seems likely, for example, 
that “higher levels” of resolution and more elaborate 
restructuring are associated with greater creativity. 
For example, Albert Einstein arrived at his theory of 
relativity through a lengthy process of cognitive re-
structuring. This occurred after he noted dissonances 
between the existing Newtonian theory and recent 
observations of other physicists, both of which he had 
strong investment in.

Higher levels of resolving dissonance also seem 
likely to be associated with greater self-actualization. 
Abraham Maslow noted that self-actualized people 
bridge dichotomies between important elements in 
their mental makeup (e.g., emotion and reason), rather 
simply living with the dichotomies or suppressing one 
side of them18. So far, little has been done to integrate 
these three seemingly related areas of psychological 
study—cognitive dissonance resolution, creativity19, 
and self-actualization. But in the current integrative 
climate of psychology, I expect there will soon be ex-
periments that bridge two or more of these three areas. 
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The “systems approach” provided by neural 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 neural networks. The 
network model will provide a metaphorical description 
of some of the interacting psychological processes 
involved in self-actualizing tendencies, which may be 
stronger or weaker in different people or at different 
times within the same person. Some of these processes 
I interpret tentatively as analogous to amounts of 
certain brain chemicals or electrical activities of 
certain brain regions.

Self-actualization as Optimal Cognition

Self-actua l ized people tend toward what 
Wegner and Vallacher called integrative strategies 
of absorbing conflicting information. Whenever 
possible, they resolve ambiguities in a way that syn-
thesizes conflicting interests within the mind rather 
than choosing between them. This allows them to 
bridge typical dichotomies such as serious versus 
playful, masculine versus feminine, strong versus 
generous, rational versus emotional, by innovative 
solutions to complex problems.

Maslow was among those who believe that human 
behavior is not necessarily, or even much of the time, 

optimal. He believed that only about one in a hundred 
people are fully self-actualized, but most of the rest of 
us achieve that level of function in fleeting, rare states 
that he called peak experiences. This suggests that our 
brains are all capable of being in optimal states but 
are not there all or most of the time. I will attempt to 
use brain science and neural networks to get a mech-
anistic description of what constitutes optimal mental 
function (including behaviors, concepts, and beliefs) 
and how a system can move from less optimal to more 
optimal function. This will in turn suggest some scien-
tific hypotheses about the “imp of the perverse”: why 
don’t all people, all the time, move toward optimal per-
formance? Why do we only improve our mental states 
some of the time, and at other times get mired in states 
that we know are unsatisfying or unpleasant?

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 optimal 
cognition. It will turn out that a key variable is one 
that measures a person’s willingness to accept and live 
with partial satisfactions.

To describe a hypothesis about self-actualization, 
I will employ the mathematical language of dynamical 
systems (the same field that is more popularly known 
as chaos theory; see Chapter 4). A dynamical system 
can be defined roughly as a description of the changes 
over time in some set of interacting variables. In a 

Figure 7.1. The path of the variables in many neural dynamical systems is analogous 
to the path of a ball bearing along a curve (representing the system “energy 
function”)  Like the ball bearing, the system eventually reaches a local minimum 
state of the energy (either A or B in this figure)  (Adapted from Rumelhart and 
McClelland, 1986, Volume I, with the permission of MIT Press 21)
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neural network, some of the interacting variables are 
activities of nodes, which may correspond to average 
frequencies of electrical impulses among thousands 
of neurons. These activities could relate either to 
brain region electrical or metabolic activity, or else 
to strength of a particular emotion, memory, percept 
or behavioral plan. Other variables are connection 
weights, which may correspond to average amounts 
of some chemical transmitter substances at synapses. 
These connection weights correspond to associations 
between brain areas or between concepts.

In neural network theory and in economic 
decision theory, there is often a mathematical function 
of all the interacting variables that in some way 
roughly describes the system’s goals (in a negative 
manner, that is, what the system is trying to avoid or 
minimize). An optimal state is where this mathemat-
ical function reaches its smallest possible value. In 
some systems arising from physics, the function being 
minimized is an energy expenditure, so the minimum 
energy denotes the least effort or least resistance. In 
a psychological or social system, the function is more 
abstract, but the terminology of “energy” is still often 
used since the mathematical theory is the same as for 
a physical system. In economics, this function might 
represent a cost, but for generality I will still use the 
term energy. This abstract function is also sometimes 
called a Lyapunov function after the early Twentieth 
Century Russian mathematician A. M. Lyapunov* who 
was a pioneer in dynamical systems theory.

A variety of system algorithms have been derived 
for achieving such a minimum energy. I will propose 
another such algorithm and conjecture that it approx-
imates some process occurring in actual brains. The 
database about self-actualization is extremely wide 
and diverse, so our discussion must be fairly abstract 
at this stage. However, mathematical description can 
help us see analogies across diverse fields. In addition, 
my proposed model will lead to some very tentative 
suggestions about possible involvement of specific 
brain areas and chemical neurotransmitters in the 
processes discussed.

Global versus Local and Part versus Whole

The idea of an energy minimum is shown sym-
bolically in Figure 7.1. The system’s state at any given 
time is represented abstractly as a point in space 
(“where you’re at,” metaphorically), which allows 
one to visualize the changes over time in a dynamical 

* Alternative spellings include Liapunov, Liapounov, and 
Lyapunoff.

system20. In this picture, the point in space is occupied 
by a “ball 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 curves in that figure represent some 
of the possible paths (trajectories) for that system as it 
moves through time. The height represents the system 
energy or Lyapunov function, and it can be shown 
mathematically that the trajectories always move from 
higher to lower energy. So if lowest energy represents 
optimal functioning, the system is guaranteed to move 
toward an optimal state, right?

Wrong!
As Figure 7.1 indicates, our abstract ball bearing 

can get stuck in a “well” around an attractor that is 
not the lowest (“optimal”) point on the curve, such 
as the point “A” in the figure. Analogously, a neural 
dynamical system can get “stuck” in a state that is 
lower in energy than the surrounding states, but not 
the lowest for the entire system. In mathematical ter-
minology, such a state is called a local minimum of the 
energy or local attractor for the system, as opposed to 
the global minimum which is the very lowest point on 
the curve. What does this mean for psychological and 
cognitive functioning? A local minimum is a model of, 
or at least a metaphor for, a psychological state that is 
not the best imaginable but may seem to be the best 
that is currently available. (In decision theory and 
economics, Herbert Simon coined the term satisficing 
for the act of seeking such an imperfect but partially 
fulfilling state) 22. This could include, say, a decision 
to accept a job or relationship that doesn’t fulfill all of 
your previous desires or expectations, but is adequate 
and meets some of your needs.

Many computer algorithms have been devised to 
move a system out of a nonoptimal local minimum of 
an energy function, and closer to an optimal global 
minimum. One of the most popular of such algo-
rithms is called simulated annealing23. I won’t go into 
a technical description of simulated annealing, but 
the basic idea is embodied in the name. Annealing is 
a process in metallurgy, in which a metal is heated to 
increase flexibility when a change in shape is desired, 
and then cooled when the desired shape has been 
achieved. In a neural network, “heating” and “cooling” 
are not actual but metaphorical processes. “Heating” 
means an increase in random “feverish” activity. If 
the network “heats up,” the probability of random 
fluctuation out of the current state is increased. If the 
network decreases its random activity or “cools down,” 
this fluctuation probability is decreased. Specifically, 
when the “ball bearing” of Figure 7.1 is trapped in one 
of the local attractors, random noise is added to the 
network (it is “heated”) to “shake the bearing loose” 
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Figure 7.2. Neural 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 “mental comparison” takes place at the “creative dis-
content” node  (d) This in turn sends noise to perturb the balance between needs 
and “shake” the energy “ball bearing” out of the nonoptimal local minimum at A  
(Adapted from Levine, 1994, with the permission of Lawrence Erlbaum Associates )
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until it gets to a state where it is drawn to the global 
energy minimum (point “B” of that figure). When it is 
heading in the desired direction, the noise is removed 
(the network is “cooled”).

Figure 7.2 depicts my neural network theory 
that applies simulated annealing to human decision 
making. The basic needs of the organism are encoded 
by a network of nodes (represented by light or dark 
circles) that compete with each other for satisfaction 
(competition indicated by the minus signs on the 
pathways between nodes). Each need node represents 
fulfillment of a different drive such as hunger, sex, 
safety, esteem, or meaning. In a widely read article, 
the neural network theorists Michael Cohen and 
Stephen Grossberg mathematically analyzed a neural 
network made of such competing nodes24. Cohen and 
Grossberg proved that their network has an energy 
or Lyapunov function and that every trajectory of 
their system moves toward an attracting state that is 
at least a local 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. The world 
modeler “imagines” various possible states of the need 
subsystem and calculates the mathematical energy 
function (see Figure 7.1) for each. This world modeler 
may be analogous to part of the brain’s frontal lobes, 
which are believed to encode representations of 
projected future states25.

If the (abstract) energy of some other projected 
state is less than the energy of the current state, the 
network gets into a state that is analogous to human 
discontent. That is, the network “wishes” to change 
its state because it “thinks” that another possible state 
is “better.” In the network, this means that a signal is 
sent to a “discontent” node that in turn sends random 
noise back to the need subnetwork. This noise can 
move the needs subnetwork out of a less than optimal 
local minimum, as in the classical simulated annealing 
algorithm. The “discontent” may be analogous to the 
role described by the neuroscientist Antonio Damasio 
for the orbital part of the frontal lobes, which seems 
to rule out possible courses of action which would be 
too emotionally unpleasant or painful26. This can be 
the kind of discontent that fuels creativity and drives 
innovative approaches to life!

So if self-actualization means reaching the 
optimal state, what is meant by a “self-actualized” 
version of this network? Both the discontent signal 
and the response to it must be strong. If either the 
signal or response is too weak, the network never 
leaves its unsatisfying local minimum. By analogy, a 
person will never escape the “traps” of dead-end jobs, 

relationships, or activities unless she or he both feels 
conscious of discontent at this situation and motivated 
to act on this discontent.

Now how might we define the optimal state of 
this mental-emotional network? It should be, on 
the average, a state that meets the greatest possible 
number of needs. Not only should it deal with basic 
survival needs like safety and food, and then “mid-
level” needs like love and belonging, but also the needs 
for development of full potential, spiritual meaning, 
and a sense that one is benefiting society.

So far I have been discussing development of 
potential in individuals. But what about society as a 
whole? Think of society as an organism analogous 
to an individual, only more complex. In dynamical 
systems terminology, as long as society is stuck in an 
undesirable “local minimum” that meets the needs 
for order, safety, and coherence, but not the needs for 
meaning, richness, and loving closeness, no individual 
can be fully “whole.” A dominator society like present 
ones, partially successful but riddled with common 
nonsense that artificially limits human potential, 
can be thought of as a “local minimum.” The more 
desirable “global minimum” is a partnership society 
built on common sense, love, and cooperation27.

But we can’t wait around for society to “self-ac-
tualize” before we 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 willing to take risks by creating “noise” that 
challenges the comfortable, yet uncomfortable, “local 
minima” of a dominator society. So my neural network 
theory of self-actualization can also be used as a 
metaphor of society attempting to grow toward a part-
nership model. Now let’s try to build on this network 
metaphor and speculate as to what influences might 
propel a person (or society) toward, or away from, 
self-actualization.

How Can Our Brains Meet More of Our Needs?

The theory that love and meaning are basic bio-
logical drives as much as food, sex, or safety fits into 
Abraham Maslow’s idea of the hierarchy of needs28. 
This idea has generated much controversy among 
scholars, with the sociologist Geert Hofstede29 and 
others showing apparent refutations of it in cross-cul-
tural studies. But Maslow emphasized that he didn’t 
imply by hierarchy a strict all-or-none progression, as it 
is often misunderstood, just a tendency for some needs 
when pressing to override others30.

Some personalities and cultures can more easily 
than others accept temporary dissatisfaction of a 
lower-level need in order to try to resolve the “whole 
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picture” by meeting some of the higher-level needs. In 
his doctoral dissertation on the processes of choice, 
Sam Leven stated that there are three major styles of 
problem solvers: “Dantzig” or direct solvers who try 
simply to achieve an available solution by a repeatable 
method; “Bayesian” solvers who play the percentages 
and try to maximize a measurable criterion; and 
“Godelians”* who use both intuition and reason to 
arrive at innovative solutions31. Godelians are risk 
seekers: they are more likely than the other two solver 
types to accept temporary cognitive and emotional 
discomfort in order to achieve high-level understand-
ing. But they are more sensitive than the other types 
to cognitive dissonance at high levels. A good example 
was Albert Einstein. Einstein experienced cognitive 
dissonance between some new (relatively minor) 
results on light and radiation and the Newtonian 
paradigms for physics. Instead of glossing over the 
data (as many other top-level physicists did), he was 
motivated to make major changes in the paradigms.

So my neural model of self-actualization and the 
hierarchy of needs is subject to immense variations of 
network connection parameters that represent per-
sonality differences. When there are variations in con-
nection parameters in a neural network, the different 
variations can represent cognitive or behavioral 
profiles of different people (as they did earlier with the 
“normal” versus “frontal-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-level needs 
while lower-level ones aren’t fully met, or a person 
with all needs basically met.

And different moods or environments can 
radically change these connection strengths in the 
same person! This lends us hope that a person stuck in 
bigotry or helplessness, a family stuck in dysfunctional 
roles, or a society stuck in distrustful hierarchies is not 
doomed to those patterns forever. The same person, 
family, or society is capable of changing its network 
parameters and getting to a better state.

Often, a different context or mood can change 
the person’s or society’s state, as it did in the case 
of Old Coke and New Coke (see Chapter 6) 32. In 
a neural network, the influence of mood might be 
simulated by modulation from another signal that can 
strengthen some needs at the expense of other needs. 
This signal could be a biochemical one, mediated by 
one of the chemical neurotransmitter substances 
in the brain such as dopamine, norepinephrine, 

* These three names, based on those of famous mathemati-
cians, are explained in the caption of Figure 6.1.

serotonin, or acetylcholine33. For example, neu-
rotransmitters can respond to physiological signs 
like low blood sugar and stomach contractions by 
selectively strengthening the food need. An unsat-
isfying local minimum (see Figure 7.1) may be one 
that satisfies a few needs fully but others not at all. 
If some of the needs (say, the lower-level needs like 
food and safety) suppress the others too much, high-
er-level needs like spiritual value may be unmet, but 
the lack of satisfaction of these needs is ignored.

The system for modeling self-actualization (or 
the lack of it) can be regulated on many levels. One 
process to be regulated is competition among needs. 
Competition doesn’t necessarily mean one wins 
completely. It can be steered either toward either 
“winner-take-all” (a few needs dominating others) or 
“stable coexistence” (many needs satisfied to varying 
degrees). Another process is the strength of signals 
from the discontent node to the production of noise. 
Such regulation can be achieved by extending our 
network with additional 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 
modulators in this neural network. But we do know 
enough to make some provocative suggestions. 
Either the needs nodes or the error signal may be 
located in some part of the amygdala, an area of the 
brain’s limbic system that is involved in calculating 
emotional values of sensory events34. The orbital part 
of the frontal cortex has extensive feedback connec-
tions with the amygdala. The effects of connections 
from frontal lobes to amygdala would include the 
functions of the “world modeler” in that figure, and 
would also include controlling the strength of the 
“noise” signal from the discontent node. I suggest 
this because Brenda Milner35 and other clinical neu-
ropsychologists have observed that many frontally 
damaged patients express frustration when they fail 
on a cognitive task. This frustration, however, doesn’t 
make them change their behavior. This hints that the 
frontal lobes play a key role in translating emotional 
reactions into motor actions.

The amygdala is also heavily influenced by 
synapses, from a region of the midbrain (see Figure 1.1) 
called the locus ceruleus36, using the neurotransmitter 
norepinephrine (NE). In addition to enhancing novel 
or significant inputs37, norepinephrine plays a role in 
generating cognitive attributions and beliefs. People 
or animals deficient in norepinephrine tend toward 
learned helplessness and lack confidence in their 
ability to influence events38. A milder form of learned 
helplessness, with an intermediate NE level, could 
make people passive about satisfying higher-level 
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needs if lower-level needs are already met. In other 
words, the person may feel confident about satisfying 
a limited set of needs, and so not be globally helpless, 
but still not feel confident about satisfying needs for 
meaning and self-expression. This is an emotional 
state characterized by effectiveness at basic survival 
but missing out on the richness of life. Henry David 
Thoreau called it “quiet desperation.”

In the neural network described by Figure 7.2, I 
conjecture that norepinephrine signals could directly 
affect competition among all the different needs. 
Stephen Grossberg showed mathematically that in 
a neural network of mutually inhibiting nodes, the 
dynamics can either be winner-take-all (one or a few 
nodes suppressing the activity of all others) or coex-
istent (many nodes active over time) 39. In addition, 
he showed that uniform excitatory signals can have 
the effect of spreading electrical activity around the 
network, so that more nodes become active. Here, the 
NE signal could play the role of such an excitatory 
signal. Figure 7.3 shows how the dynamics of the 
needs network can become more winner-take-all with 
a low NE level, since fewer need nodes become active. 
The dynamics become more coexistent with a high 
NE level. So a larger norepinephrine level moves the 
network toward stable attracting states that satisfy a 
greater number of needs.

Self-actualization and Information Processing

Now that we’ve outlined a very tentative theory 
of interactions and choices between drives (Maslow’s 
“hierarchy of needs”), let’s look further at what con-
stitutes satisfaction of a “self-actualization drive”40. 
Since self-actualization involves a feeling of com-
pleteness, let me conjecture (without hard evidence) 
that it’s analogous to a somewhat simpler process of 
completion that takes place in vision. If much but not 
all of a familiar visual pattern, like the letter A, is in 
view, the eye and brain together reconstruct the rest of 
this pattern. This has been termed pattern completion 
in the neural network literature41. Some artificial 
neural network devices for computer vision have 
been able to replicate this reconstruction process. 
Neuroscientists and neural modelers often build hy-
potheses using the principle of parsimony, that is, the 
notion that general types of neural structures that 
appear in one brain area are likely to reappear, perhaps 
in different combinations, in other areas. So if we can 
understand how visual pattern completion works, we 
might be able to suggest, by analogy, some hypoth-
eses for the many brain processes that go into the 
cognitive and emotional “completion” that constitutes 
self-actualization.

In humans, visual pattern completion depends on 
how familiar the context is. For example, once when 
living in Boston I was driving in the downtown area 
and saw a road sign in the distance. While the sign was 
far enough away that the letters looked blurry, I could 
immediately tell (correctly) that it pointed the way to 
Logan Airport. This was possible because of my famil-
iarity with the city. I 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 a 
total of an hour.

The mechanism for pattern completion in the 
brain (or an artificial neural network) will not be 
discussed in detail, but relies on the existence of a 
stored representation in memory of what the complete 
pattern should be like. This is why it depends on 
some degree of familiarity. Can we say, speculative-
ly, something analogous about the self-concepts 
comprised by self-actualization?

In the case of self-actualization, a “pattern” is 
harder to define, but it could be an entire environment 
as perceived by a person. This would include percep-
tions from the internal organs of the body (interocep-
tion) as well as from the traditional five senses of sight, 
hearing, touch, smell, and taste (exteroception). The 
frontal lobes of the brain would seem to play a critical 
role in self-actualization, since the frontal cortex has 
the special function of combining exteroceptive and 
interoceptive information42. In this function, it seems 
to be part of an integrated system including some 
brain areas below the cortex, such as the hippocampus 
and amygdala (see Figure 1.1). The frontal cortex exists 
in all mammals, but is most developed in humans and 
other primates, where it has six layers as opposed to 
two in other mammals.

In addition, the frontal cortex exhibits char-
acteristic patterns of electrical activity while the 
mind pictures different possible actions. This led the 
neurophysiologist David Ingvar to coin, as a descrip-
tion of frontal lobe function, the fanciful expression 
“memory of the future”43. Are there, somewhere in the 
brain, “superpatterns” of neural activity with varying 
degrees of completeness that include both actual 
and anticipated events? There is some fragmentary 
evidence that this is so, from electrical recordings 
of single neurons in the monkey frontal cortex and 
electroencephalographic (EEG) recordings from the 
human cortex. The neuroscientist Joaquin Fuster 
and his colleagues looked at cells in the frontal lobes 
of monkeys performing a behavioral task called 
delayed matching to sample44. This was a task where 
the monkeys first saw a particular object, then that 
object was taken away, then their scene changed to one 
that included a copy of the original object. In the new 
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scene the monkeys were trained, using a food reward, 
to move toward the object that matched the original 
one. Fuster and his colleagues found some groups of 
cells in the frontal lobes were electrically active during 
the presentation of the first object; others were active 
while the monkey was being rewarded; still others 
were active while the monkey was responding to the 
matching object. They concluded that the frontal lobes 
included “representations” of all these different parts 
of the task.

Fuster’s idea was 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 
movement45. They found one EEG component in the 
parietal lobes of the cerebral cortex (see Figure 3.2) that 
occurred before either type of movement, and another 
component in the frontal lobes that occurred only 
before an accurate movement.

Now if such a “superpattern” is incomplete—say, 
if a person is in a situation 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? I mean “know” not in a purely rational sense 
but in a sense that combines reason and intuition. The 
work of the clinical neuroscientist Antonio Damasio 
suggests that this kind of combined “knowing” is 
deficient in patients with damage to the orbital part of 
the frontal lobes46. This is the part of the frontal lobes 
which has strong connections with the amygdala, the 
part of the brain’s limbic system that seems to measure 
the emotional value of sensory events47. On a basic 

cognitive level, such as reading a blurred road sign in 
a familiar or unfamiliar city, perception of a potential 
complete pattern depends heavily on learning. Learned 
patterns, such as cultural beliefs and mores, also play 
a major role at the higher cognitive levels. But there 
is also a part of perceptual pattern completion that’s 
inborn. Infants, for example, try to visually track a 
moving object after it has moved behind a screen48. 
This indicates that the infant has a neurally stored 
belief in the continuity of motion even when such con-
tinuity isn’t directly observed.

The parsimony principle suggests that pattern 
completion at the higher cognitive and emotional 
levels includes a part that is inborn and genetic, just as 
it does at the perceptual 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 “emotional pattern completion” system.

Another aspect of self-actualization is creative 
synthesis of previously conflicting concepts or 
beliefs. This kind of synthesis can be present to 
varying degrees in different people. The clinical 
neuroscientists Lynn Grattan and Paul Eslinger, by 
observing cognitive effects of damage to different 
brain regions, found that generating new concepts 
involves somewhat different brain pathways than 
deciding among old concepts49. While decisions among 
old concepts involve connections between the frontal 
lobes and basal ganglia (the subcortical “decision 
area”), generation of new ones involves connections 
between the frontal lobes and other parts of the 

Figure 7.3. Effect of norepinephrine (NE) level on a network of competing nodes, 
such as the needs subnetwork of Figure 7 2  Dark circles indicate nodes with positive 
long-term activity 
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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 most “integrated.” Behavior of people with 
frontal lobe damage is at the far left, with obses-
sive-compulsive or stereotyped behavior just to the 
right of it. The next stage of integration consists of 
behavior based on winner-take-all (univalent, in the 
terminology of the psychologists Daniel Wegner and 
Robin Vallacher50) choices to act strong or generous, 
playful or serious, and so forth. Entrenched neurotic 
patterns in individuals, or entrenched bureaucratic 
patterns in institutions—the typical stuff of society’s 
common nonsense—are often like that. Still more inte-
grated are choices based on rational judgment between 
a fixed set of alternatives, which are often analogous 
to Wegner and Vallacher’s aggregative choices. Such 
rationally optimizing choices are often quite effective 
in moderately complex situations. But if the claims of 
two paradoxical ideas, such as “strength” and “gener-
osity,” are strong enough, still more effective, though 
often riskier, choices are available from syntheses of 
the two alternatives. These are part of self-actualizing 
synthesis, which is at the right end of the continuum.

Synthesizing paradoxes leads to new, integrative 
ways of acting and thinking in many areas of life. One 
example is combining generosity and strength into 
being powerful so as to empower others. Another is 
combining playfulness and considerateness into “if it 
harm none, do as you will,” a motto of the neo-Pagan 
religious movement51. And this helps people see the 
possibilities of similar creative synthesis in our social 
institutions. 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 
equal rights, and religious faith that encourages the 
search for truth as well as providing spiritual comfort.

Such high-level syntheses involve a blend of 
rational, affective, and instinctive processes, that is, all 

of Paul MacLean’s “three brains”52. This suggests, as 
does Figure 7.4, that such syntheses require the frontal 
cortex which is the chief communicator between the 
three brains.

Different degrees of self-actualization lead to 
different ways to resolve ambiguity. An example is 
Eugene Gollin’s study of evaluating the person who 
was both promiscuous and kind53.

The integrative strategy of conflict resolution 
involves an ability, and a decision, to transfer to a 
higher level in conceptual space if no decision made at 
a lower level is satisfactory55. Some existing artificial 
neural networks have this capacity to transfer levels of 
control. These networks contain more than one level 
of processing: a “lower level” that makes decisions in 
unambiguous cases, and a “higher level” that is called 
upon to decide if the lower level says, “I don’t know.” 
They have been applied, for example, to simulating 
decisions by an insurance underwriter about whether 
to grant mortgage insurance based on personal profiles 
of applicants56.

Higher-level synthesizing resolution of conflicts 
is seen not only in people and machines but also in 
large social 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 Kuhn57. The ground-breaking insights of 
Copernicus, Newton, Lavoisier, Einstein, and others all 
resulted from recognition that (a) a few experimental 
observations couldn’t be fit into a previously accepted 
theory and (b) a new theory was emerging that could 
synthesize these observations with other facts expli-
cable by the old theory. When relativity theory sup-
planted Newtonian mechanics, for example, the first 
anomalous observations were seemingly minor ones, 
like an effect dealing with radiation from a black body. 
Before Einstein many other first-rate scientists, such as 
Max Planck, spent years trying vainly to explain these 
observations away. Kuhn stressed that scientists never 

Figure 7.4   Continuum of behavioral patterns from frontally damaged to self-actu-
alized, with stereotyped or entrenched behavior in between  (Adapted from Levine 
and Leven, 1995) 54 
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simply reject the old paradigm; change doesn’t occur 
unless they can think of another one to replace it.

A change of paradigm often depends on a shift 
in the level of explanation. The brain’s frontal lobes 
seem to be involved in making such shifts. This con-
clusion is suggested by experimental data showing 
that frontally lesioned monkeys have difficulties on 
many cognitive tasks that are very different in detail, 
but have in common that getting food reward depends 
on learning to follow some abstract rule. Examples of 
rules that a monkey needs intact frontal lobes to learn 
are (a) choose whichever object is the most novel58; (b) 
alternate moving to the left and right59; and (c) press 
each one of several panels once, regardless of order60. 
In each case the monkey first tries a more concrete 
rule (e.g., go to a particular object or a particular 
color of object), and finds that following the simpler 
rule doesn’t consistently yield food. So the animal 
then rejects the simpler rule and searches for a more 
abstract rule (e.g., go to the most novel object).

What might be the level-selection process 
mediated by the frontal lobes? By some dimly 
apparent mechanism, the brain networks seem to 
compute a mathematical parameter called vigilance 
that measures how much the brain will tolerate bad 
outcomes*. If the vigilance is small, lower-level 
rules will be accepted. If it is large, there will be 
significant dissatisfaction (analogous to the “creative 
discontent” of my model network) with low-level or 
univalent rules. This dissatisfaction leads to a search 
for more creative alternatives. The greater the degree 
of self-actualization, in general, the more such dissat-
isfaction is translated into action.

All people, whether rigid or creative, follow 
“rules” of behavior in the broadest sense of the word. 
That is, they form some sort of criteria that help 
determine what actions they will or won’t perform. 
But the more self-actualized a person is, the greater 
the complexity, abstraction, flexibility, or subtlety 
of the rules she or he will tend to follow. This also 
relates self-actualization to Sam Leven’s “Godelian” 
or risk-taking, innovative decision style described 
earlier. Since this process could involve many 
different dimensions of perceptual and cognitive 
experience at once, the cognitive scientist Douglas 
Hofstadter called it a search of search spaces61.

* 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. I am stretch-
ing Carpenter and Grossberg’s usage but keeping within the 
spirit of their work.

Besides the frontal lobes, what other brain regions 
might be involved in the search of search spaces? The 
neuroscientist Karl Pribram suggests the involvement 
of two areas of the limbic system, the hippocampus 
and amygdala (see Figure 3.1) 62. The evidence that 
Pribram reviewed suggests differentiated roles for 
the two regions; the amygdala is roughly associated 
with familiarity and the hippocampus with novelty. 
More specifically, lesions to the amygdala interfere 
with processing of parts of the environment that are 
currently being positively or negatively reinforced. 
Monkeys with amygdalar damage, for example, are less 
likely than normal monkeys to avoid locations in which 
punishment has previously occurred. Lesions to 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 irrelevant “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 previously unrewarded object.

So the hippocampus is involved in orienting to 
novel events. Is it too fanciful to suggest that the hip-
pocampus is involved not only in orientation within 
perceptual space, but also orientation within belief 
space? The hippocampus has feedback connections 
with the parts of cortex that process all sensory mo-
dalities (vision, hearing, touch, smell); it deals not with 
raw sensory data but with storage of new associations 
in short-term and working memory63. The frontal 
lobes (the brain’s “executive”) are strongly connected 
to both the hippocampus and amygdala. If rules based 
on the dimensions that are currently emphasized 
don’t lead to correct predictions, I conjecture that the 
frontal lobes suppress their signals to the amygdala 
(“familiarity locus”) and increase their signals to the 
hippocampus (“novelty locus”). The hippocampus 
then somehow engages a search over attributes of the 
stimulus (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 
several brain levels. If a rule based on one of the newly 
relevant dimensions leads to accurate prediction of 
when the person or animal will get a reward, attention 
shifts to that new dimension.

Norepinephrine, Serotonin, and Pattern 
Classification

My account of the brain mechanisms that may be 
related to self-actualization, mood, and information 
processing is far from complete. There is also evidence 
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that norepinephrine and other chemical neurotrans-
mitters are involved somehow.

June Corwin and her co-workers studied classi-
fications of words by subjects who were or were not 
taking some depression-inducing medication64. This 
medication mimics certain symptoms of depression 
by interfering with one type of cell membrane protein 
that takes up ambient norepinephrine. Corwin and her 
colleagues found that decreased available norepineph-
rine caused subjects to be more conservative in their 
criteria for admitting a new word to membership in a 
previously formed category.

From the viewpoint of understanding self-ac-
tualization, the finding of Corwin’s group is a 
double-edged sword. Greater conservatism could 
mean excessive caution about making sense of the 
environment and therefore acting on it, which is bad 
for self-actualization. However, greater conservatism 
about category membership could also stimulate the 
innovative style that Sam Leven called Godelian, 
which favors forming novel categories when an 
input partly but imperfectly matches a previously 
formed category65. This promotes novel syntheses 
and possible paradigm changes, which are good for 
self-actualization.

Norepinephrine is closely related chemically 
to two other neurotransmitters, serotonin and 
dopamine; all three are produced in the midbrain66. 
The neurochemist Paul Willner gathered evidence 
that depression can involve abnormal levels of any 
one of these transmitters67.

The neural network theorist David Hestenes 
discussed evidence that serotonin tends to be low in 
bipolar (manic-depressive) illness68. This, he conjec-
tured, relates to the function of serotonin in pattern 
categorization, which is to provide a “reality check” 
between inputs from the environment and categories of 
thought. The main evidence for this hypothesis is that 
the hallucinogenic drug LSD is known 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 sleep, 
the stage of sleep in which most dreams occur. Hestenes 
developed a tentative neural network theory for 5-HT 
action. Pattern processing in model networks typically 
involves a balance between excitation and inhibition 
among 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 deepest yearnings. 
While we can be confident that midbrain-gener-
ated neurotransmitters are involved in pattern 

classification (and so in determining how we resolve 
ambiguous information), I won’t yet hazard a guess 
about the exact nature of this involvement. Research 
in this area is still in its early stages: the modern tech-
niques of mathematical computation are just starting 
to make contact with the rich literature on clinical 
biochemistry of mental function and dysfunction69.

I should add a caveat: understanding a mental 
function biochemically does not mean that difficulties 
with that function must be treated only by drugs! On 
the contrary, the neurochemist Paul Willner70, after an 
exhaustive analysis of what was then (in 1985) known 
about the biochemistry of depression, repeatedly said 
that the preferred treatment is usually a combination of 
drugs with a supportive environment. If that is true of 
clinical depression, it is even more true of more subtle 
forms of nonoptimal human performance, running 
the gamut from persistence in abusive relationships to 
mental blocks about learning mathematics.

So the reader shouldn’t be afraid that biochemical 
understanding of mental function must lead to control 
of the population by psychoactive drugs, whether 
mediated by government control or by a free market.* 
For one thing, a drug that raises or lowers the level 
of a single neurotransmitter substance might be inef-
fective, or might have undesirable side effects. This 
is because the same transmitter is located in widely 
scattered brain areas and might have different effects 
in different locations. The clinical neuroscientist 
Daniel Weinberger and his collaborators, for example, 
have found evidence that dopamine in some parts of 
the limbic system may oppose the action of dopamine 
in the frontal cortex71.

Our current common nonsense about mental 
illness includes the false split of “biochemical versus 
functional disorder.” This is a false split because every 
human interaction or decision profoundly affects 
our neurochemistry (later we will see physiological 
evidence of this). So an environmental change or a 
behavioral change is sometimes more effective in 
treating a biochemical disorder than any medication 
would be. And no matter how effective our psychoac-
tive drugs become, they will never fully compensate 
for an emotionally hostile environment. There is no 
drug for an abusive family or a dominator society!

* The lead article of the February 7, 1994, issue of Newsweek 
raises the specter of widespread chemical redesign of person-
alities, based on the enormous current American market for 
the antidepressant Prozac.
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Promoting Global Thinking

Our neural analysis of self-actualization is in 
line with one of the buzzwords of our age, “global 
thinking” (in bumper sticker form, “Think Globally, 
Act Locally”). This is promoted on the large scale by 
many of our most optimistic popular writers about 
the future, such as Patricia Aburdene, John Naisbitt, 
and Alvin Toffler72. The neural network structures 
discussed here promote global, holistic thinking 
about all the different parts of our individual brains 
and minds.

Of course, global thinking can be misused. 
Currently, as global communications have increased 
and trade barriers between nations weakened, there is 
increasing global economic and social control by a few 
powerful multinational corporations73. But the only 
way to combat centralized power at the international 
level is to create global networks among workers, 
social change agents, and citizens as a whole. This can 
be facilitated by world-wide computer networks.

The self-actualized, integrative form of cognition 
can be described as effective “negotiation” between 
the disparate, sometimes conflicting, desires and needs 
within each of us. This process within the individual 
seems analogous to negotiation between people or 
groups, which has also been modeled in computer sim-
ulations of neural networks74.

Negotiation within a person and negotiation 
between people may follow analogous complex system 
principles75. Understanding this negotiation process, 
and how to manage it effectively, is vital for building 
a cooperative society. As our society becomes more 
complex and conflicts between disparate viewpoints 
become more overwhelming, interest in mediation is 
growing in many walks of life. The thrust of much of 
the legal profession to replace litigation with mediation 
whenever possible76 is one of the more encouraging 
signs of the times. And this process might even be 
facilitated by artificial neural network technology! 
For instance, there have been preliminary suggestions 
on how to use artificial neural networks, and other 
computer techniques from artificial intelligence, in 
making legal “litigate or settle” decisions77.

Global thinking has metaphysical as well as 
practical implications. The emerging complexity of 
neural network studies will be one method for getting 
us closer to the common religious ideal of seeing all 
things as one, in spite of differences. For example, the 
motto of my own religion, Unitarian Universalism, 
is “Unity in Diversity.” In the same vein, Hinduism 
sees the separateness of things as the ultimate 
illusion, known as Maya78. The Hindu outlook has 

been expressed poetically by the mythologist Joseph 
Campbell:

The old Greek idea of Love as the eldest of the 
gods is matched in India by the ancient myth 
from the … Upanishads … of the Primal Being 
as a nameless, formless power that at first 
had no knowledge of itself but then thought, 
“I,” aham, and immediately felt fear that 
the “me” it now had in mind might be slain. 
Then, reasoning, “Since I am all there is, what 
should I fear?” it thought, “I wish there were 
another!” and, swelling, splitting, became 
two, a male and a female; out of which primal 
couple there came into being all the creatures 
of this earth.

…

For, according to the Indian view, our sep-
arateness from each in space and time here 
on earth—our multitude—is but a secondary, 
deluding aspect of the truth, which is that 
in essence we are of one being, one ground; 
and we know and experience that truth—
going out of ourselves, outside the limits of 
ourselves—in the rapture of love79.

Self-actualized people, then, are people who can 
experience that “rapture of love” within the complex-
ity of their own natures. That does not mean excessive 
self-involvement or avoidance of bonds with other 
people. On the contrary, it requires spiritual involve-
ment with a cause or causes “outside one’s skin,” and 
an ability to appreciate all of life flowing from appreci-
ation of self. It’s not a grim asceticism but an outlook 
in which play, humor, sensuality, and spontaneity are 
valued as well as rationality and order.

This chapter hints that as we better understand 
the neural networks of our own minds, we can resolve 
much of the cognitive dissonance in our lives and our 
societies at high levels of integration. Some traditional 
conflicts of values, such as “reason versus emotion” 
or “idealism versus pragmatism,” will increasingly 
seem like common nonsense. Synthetic and holistic 
ideas that bridge such conflicts will seem like common 
sense. Now let’s explore further some of these tradi-
tional dichotomies and our best ways of negotiating 
between apparent opposites. The following chapter 
will now focus less on brain science, and instead deal 
with the implications of self-actualizing synthesis for 
other areas of life.
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Chapter 8

Self-Actualization as Creative Synthesis

As a junior in high school I ran (unsuccessfully) 
for a seat on the Student Council. Before the election, 
some of us candidates were horsing around, trying to 
come up with absurd names for political parties we 
claimed to represent. My contribution was “Pragmatic 
Idealist,” which sounded to me and everyone else like 
an oxymoron.

Later it seemed that pragmatic idealism was not 
such an absurd idea and that I really believed in it. It 
makes sense because one meaning of “pragmatic” is 
having a realistic set of strategies for attaining one’s 
goals, whereas “idealistic” means having goals which 
conform to values that promote a better society*. 
So the two words aren’t always opposites. Instead 
they may refer to different levels of a problem and so 
be compatible. In fact, the late Olof Palme, former 
Socialist Prime Minister of Sweden (one of the most 
politically innovative Western nations), once said that 
his party members were all pragmatic idealists.

Pragmatism and idealism are among the pairs 
of concepts that common nonsense regards as in-
compatible opposites (dichotomies) but are really just 
paradoxes. Other examples include “reason versus 
emotion” (see Chapter 4), “religion versus science,” 
“playfulness versus seriousness” and “selfishness 
versus altruism.” Let’s look at some common sense 
ideas for bridging these paradoxes. My discussion will 
partly be based on Abraham Maslow’s1 but also incor-
porate more recent results on neuroscience and on 
neural network modeling.

* I am not using idealism in the sense that is typically used 
in philosophy, as exemplified particularly by Berkeley—that 
is, the doctrine that mental states are primary, and events 
only exist if there is an observer perceiving them.

How are abstract concepts like “emotion,” 
“reason,” “religion,” “science,” and so forth repre-
sented in the brain? We don’t yet know. Modern brain 
imaging techniques such as PET and MRI (see Chapter 
2) have uncovered a great deal of information about 
which brain areas “light up” during performance of 
different mental tasks. But so far, there haven’t been 
results on which specific brain areas are active while 
one is thinking about particular abstract concepts. 
This is one of the next frontiers of experimental neuro-
science. But by extension from more specific tasks, we 
think it’s likely that such concepts, and beliefs about 
them, are represented as firing patterns in some of the 
high-level cognitive areas in the brain’s cerebral cortex 
and limbic system**.

Looking at pairs of concepts that seem to be 
in conflict (emotion-reason, et cetera), the neural 
representations of different concept pairs are likely 
to involve different combinations of brain cells and 
regions. But let me speculate that all of them may be 
related to each other at a still more abstract level of 
processing. My intuition is based on observing that 
cognitive processes involved in resolving or failing 
to resolve paradoxes (see the last chapter) seem to be 
fairly universal. That is, the process of being “stuck in 
the mud” feels about the same regardless of context—
whether it involves habitual patterns of a government 
agency, an intimate relationship, or a morning routine, 
for example. Likewise, the process of being ecstatically 
creative feels about the same regardless of where and 
in what sphere it happens. That intuition makes me 
conjecture that the neural representations of different 

** There does seem to be an area of the amygdala which, 
when damaged in humans, leads to selective loss of the dis-
tinction between living versus nonliving things.
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concept pairs are likely to have some, though not all, 
structural elements in common. If this were to turn 
out to be correct, it would be an example of nature’s 
parsimony: similar connection structures, obeying 
similar mathematical principles, would occur in many 
parts of the brain.

I will arrive at many syntheses that appeal to me. 
Some readers will undoubtedly view some of these 
syntheses as “impractical” and only attainable under 
“ideal” circumstances. But the difference between 
“ideal” and “practical” is itself one of the dichotomies 
to be bridged! If constructive solutions to problems 
are regarded as “impractical,” that could be a symptom 
of a particular type of common nonsense. It is an 
example of the mentality that the maverick sociologist 
C. Wright Mills called crackpot realism2. This means 
holding on to a narrow and pig-headed conception of 
what courses of action are realistic. In many cases it 
means equating “realism” with harming other people.

Innovative solutions that bridge traditional 
dichotomies may be quite sensible responses to 
situations, but appear impractical only because they 
go against the conventional wisdom of entrenched 
social customs or bureaucratic structures. In fact, the 
opposite is true. Continuation of entrenched customs 
and structures, after events change so these customs 
are no longer appropriate, is what’s really impractical, 
because it is likely to have disastrous consequences for 
people or for society. One current example of crackpot 
realism relates to the global environment.

As Albert Gore discussed, continuation of 
current business practices regarding product use 
and waste management is likely to lead to enough 
emissions of greenhouse gases (e.g., carbon dioxide 
and methane) to cause climate changes that will 
make our planet hard to live on within a few gener-
ations3. An entire special issue of a multidisciplinary 
journal (Social Issues, Winter, 1995) is devoted to the 
psychological changes necessary to support environ-
mentally sound policies. These include developing 
more optimistic beliefs about human nature and 
letting go of our worship of “progress”: more on this 
will appear at the end of the book.

 Another example of crackpot realism relates to 
war and peace. C. Wright Mills himself wrote in the 
1950s and 1960s about the common assumption that 
war between the capitalist and communist systems 
was inevitable and that challenging the war psychology 
was impractical4. This assumption was made by many 
public policy planners, and believed by many average 
people. (Of course, since then the end of the Cold War 
has changed the world political landscape. But Mills’ 
point about people’s bad thought habits is still timely.) 
He described the type of dialogue that typically 

occurred then about war and peace, and people’s un-
willingness to change its boundaries:

… many, perhaps in fear of being thought 
Unpatriotic, become nationalist propagan-
dists; others, perhaps in fear of being thought 
Unscientific, become nationalist technicians. 
Neither type seems able to transcend the 
official terms in which the world encounter is 
now defined5.

The policy planners Mills described were 
“practical” in the sense of talking in politically safe 
ways. They weren’t practical, however, in the sense 
of finding the most effective long-term solutions to 
their problems. The war example, like the environ-
mental one, suggests that short-term practicality and 
long-term practicality often aren’t the same, and at 
times can be diametrically opposed.

 Avoiding false practicality in social policy 
depends on avoiding some of the stereotypical “either-
or” common nonsense beliefs discussed throughout 
this book. This is a difficult task for most of us since 
it requires changing comfortable, and often cherished, 
patterns of thought. Some of these thought patterns 
are not universal but specific to Western culture. As 
the Jungian psychoanalyst June Singer said:

The tradition in Western thought is primarily 
linear and analytical. When faced with 
opposites, we tend to see them as irreconcil-
able or, at the very least, as problematical. It is 
difficult to accept holistic thinking, in which 
… opposing forces are only aspects of the 
same things as seen from different points of 
view6.

Let’s start at a fundamental level, with the 
supposed dichotomy between reason and emotion (see 
Chapter 4).

Reason and Emotion

The triumph of reason over emotion in Western 
thought and science has been laid at the feet of 
post-Renaissance philosophers such as René Descartes 
and Francis Bacon7. It was closely connected with the 
idea of “enlightenment.” That is, Westerners took a 
lot of pride in believing they had abandoned super-
stitious explanations for natural events and replaced 
them with explanations that make rational sense. 
Descartes lived at a time when the Catholic Church 
was supremely powerful in his country and hostile to 
scientific efforts. It has been suggested that he “made 
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a deal” with the church authorities by ceding to them 
everything emotional and spiritual if the church would 
leave alone his efforts and those of other scientists at 
understanding the physical world8.

Reason by itself, however, leads to some philo-
sophical errors. Reason establishes how to deduce con-
clusions from first principles. But it doesn’t tell how 
to decide which first principles to use. The decision 
about principles has to come from somewhere else. In 
natural science, the first principles are based on belief 
in empirical observation of the physical world through 
the traditional five senses. In some religions, the first 
principles are based on belief in the teachings of a god 
as interpreted through some holy writing. In mathe-
matics, the first principles are simply whatever axioms 
(primary assumptions) are used by the system, often 
set by the convenience of the mathematicians devising 
them, and the theorems are rational deductions from 
those axioms. In life, our first principles are usually 
derived from values we hold that are based on our 
feelings about what is desirable and what is undesirable. 
So we can say metaphorically that in daily life, emotion 
provides axioms and reason provides theorems.

Perhaps the Western thinker who has dealt best 
with the inadequacy of pure reason was the philoso-
pher Immanuel Kant9. As a recent review by Michael 
Friedman10 pointed out, Kant believed that it was 
impossible to get rid of human subjective judgment 
in scientific observation (a position influenced by 
his metaphysics that was grounded in mathematics). 
Friedman noted that Kant’s emphasis on subjectivity 
was congenial to Eighteenth Century science. But in 
the Twentieth Century, he went on to say, scientists 
prided themselves on objective evaluation and so 
found Kant’s view less congenial.

Some progressive modern writers about science, 
such as the quantitative biologist and philosopher 
Evelyn Fox Keller11, argue that the psychic cost to 
our civilization of eliminating the subjective has 
been too high. It has spawned a “value free” approach 
that lacks any underlying principles when it comes 
to moral and ethical decision making. Technological 
expertise has become an end in itself, and all 
applications of sufficiently clever technology are 
considered equal in value. In this mindset it doesn’t 
matter whether the technology is applied to providing 
adequate food for the Third World, curing AIDS, 
building better bombs, throwing people out of work, 
or destroying the Amazon rain forest12.

The value free mindset has spread from science 
and technology to other pursuits. An example is 
political reporting, as described by the radical jour-
nalist Jay Rosen13. It has become fashionable in major 
New York and Washington newspapers to concentrate 

on who is politically “savvy” and who “won the 
week,” and abandon serious discussion of the values 
politicians claim to stand for. The journalist John Saul 
related this kind of political cynicism to the excessive 
worship of reason in the West14. He discussed 
how policy makers abandon values in the name of 
“practical” politics, and this provokes a reaction from 
average people against this cynicism. Many people 
who want to preserve moral values, Saul went on to 
say, turn against both politics and reason and toward 
untamed emotion. So paradoxically, while reason is 
in control of society, large segments of the population 
don’t participate in any reasoned analysis of social and 
political issues.

Value free science is common nonsense. Our 
native common sense, bolstered by current neuro-
science, holds the key to healing the split between 
reason and emotion. Neural network theories of 
learning processes, even simple ones like conditioning, 
require strong roles for both reason and emotion (see 
Chapter 4). The emotional and rational are two of 
Paul MacLean’s three brains15, and the frontal lobes 
function as the chief communicator between the 
emotional and rational parts of our brains. Of all parts 
of our “thinking cap” (cerebral cortex), the frontal 
lobes both encode the most complex cognitive associ-
ations and have the most direct connections with the 
“old mammalian” emotional brain (limbic system and 
hypothalamus). Fancifully, I like to think of that fact as 
part of a benevolent divine plan*.

Accepting roles for both emotion and reason opens 
the way to innovative approaches in many areas of 
life. One of these areas is organizational management. 
Studies by the management theorist Chris Argyris 
hint that business firms where people are free to air 
their feelings are the most efficient16. If discussion of 
feelings is accepted, this tends to open lines of com-
munication between employees at different levels of 
the organization. If lines are open, it’s more likely that 
management will take care of organizational problems 
that first come to the attention of people at other 
levels. Also, if employees face no reprisals for airing 
their complaints, these complaints are more likely 
to come out in the open, be dealt with, and at best 
ultimately disappear. The same general rules apply to 
other types of organizations besides businesses, such 
as families, places of worship, political organizations, 
and interest clubs.

In the absence of a belief that emotion and reason 
are compatible, the detachment between “head” and 

* I must, however, heed my own warnings about teleology 
from Chapter 4!
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“heart” (even though both are in fact represented in 
the brain!) leads to pathologies on both sides. On the 
one hand, people who are highly emotional, sensual, or 
aesthetic often develop phobias against, or contempt 
for, “rational” pursuits like science, mathematics*, and 
technology. In the United States, this is one cause of 
widespread scientific illiteracy, even among educated 
people, and so indirectly of America falling behind 
other nations in some aspects of technology. These 
aesthetic people are unaware of the tremendous 
pleasure creative scientists often have in their work, a 
pleasure akin to that of the creative artist. Such joy in 
work is conveyed by a range of well-known scientists: 
theoretical physicists like Richard Feynman, experi-
mental physicists like Leon Lederman, biologists like 
Stephen Gould, et cetera17. (Indeed, the narrowly “sci-
entific” anti-emotional attitude seems to be more char-
acteristic of pedestrian scientists than of great ones.) 
Even mathematics, the most “abstract”* of fields, is 
converted by those who are good at it into powerful 
visual or kinesthetic imagery, which is idiosyncratic to 
each mathematician18.

On the other hand, people who are highly rational, 
calm, and effective problem solvers are often phobic 
about expressions of strong feelings. This can lead to 
barriers toward empathy and understanding of other 
people who are openly passionate about something. 
In American culture, for example, where the rational 
style is associated with masculinity, many “rational” 
husbands and fathers, even if they care deeply about 
their wives’ and children’s welfare, have trouble 
dealing with their wives and children expressing needs 
emotionally. The same kind of men are also sometimes 
remiss about attending to their own needs, even 
sometimes to the point of neglecting their physical 
health until its deterioration is obvious.

As the historians Allan Janik and Stephen Toulmin 
described in the case of turn-of-the-century Vienna, 
the dichotomy between reason and emotion has 
often translated in Western culture into a dichotomy 
between male and female values19. Bridging the mas-
culine-feminine gap will be dealt with later. Recently, 
as women have taken on previously male roles in the 
workplace, women have also adopted, when they 
needed to, some of the previously male forms of ratio-
nality. Some of this change has come naturally because 
the traditional female roles of homemaker and mother 
call for a great deal of organizational ability and 
planning, much like what is required to run a business 
for profit. This has even led some feminists to argue 
that women are naturally superior to men at bridging 
the reason-emotion gap20. More gradually, however, 
many men have come to the realization that they too 
can benefit from some of the traditional female values. 

Even if not driven by economic needs as women are, 
these men are driven by the more subtle emotional 
needs for self-care and connectedness with others—
the “love needs” higher up on Abraham Maslow’s 
hierarchy. “What you get is more than what you see”: 
both men and women have a large capacity to be ratio-
nally emotional, even if they don’t act that way most of 
the time.

This capacity is at the core of being fully human. 
To confront the twin dangers of nuclear war and envi-
ronmental pollution, we need people whose reason and 
emotion are both developed to their fullest and not in 
conflict. On a grander scale, that also means we need 
science and mysticism, both of them creative.

Mysticism (or Religion) and Science

The belief of many rational humanists that 
mysticism is anti-scientific, that it is a relic from past 
superstitious ages, is an understandable one. The 
mystic and the scientist seem to be polar opposites. 
The mystic holds things in awe and believes what he 
or she experiences, even if events seem to be magical. 
The scientist doubts things and rejects any phenomena 
that don’t fit his or her conceptual framework (unless 
he or she can find a new framework that encompasses 
the phenomena). But the split between the two is really 
common nonsense. Many great thinkers on both the 
religious* and the scientific sides have healed the split 
quite well.

In order to synthesize mysticism with science, we 
must make a key distinction and clear up some mis-
conceptions about the scientific method. The scientific 
method sets very stringent standards for acceptance of 
a theoretical belief. Any hypothesis must be endlessly 
challenged, and experiments must be designed in 
an attempt to disprove the belief. But the scientific 
method doesn’t have as stringent standards for gener-
ating hypotheses. It allows hypotheses to be arbitrarily 
“wild” as long as they are testable and don’t conflict 
with previously established facts.

Some phenomena regarded as mystical—such as 
mental healing, reincarnation, a Jungian archetype, 
and visits to Earth from other planets—are hard 
for rationalists to accept as possibilities. So far, we 

* Of course, “mysticism” and “religion” aren’t identical. In 
Chapter 12 I will talk about differences between the average 
person’s experience of religion and the dedicated mystic’s 
experience of religion. But I will also argue that in the 
optimal future society, such differences will decrease and 
the average person’s religion will be a lot like what we now 
call mystical.
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don’t know enough to accept or reject them with any 
assurance. But until there’s a logical proof that any 
of these phenomena is incompatible with currently 
accepted scientific principles, it is unscientific to 
reject the phenomenon out of hand! Our theoretical 
understanding of the natural world has progressed 
rapidly in every modern century but is still incomplete. 
Anyone who has intuitively experienced either healing 
or being healed by means of thoughts without direct 
physical contact, for example, shouldn’t reject her or 
his intuition just because science hasn’t found an ex-
planation for it yet. For an analogy, pretend you live in 
the Sixteenth Century. Christian Huygens, who would 
develop a wave theory of light and explain each color 
as a different wavelength, hasn’t been born yet. Should 
you deny that there is any such thing as color because 
it can’t yet be explained scientifically?

The mystical tradition among great scientists is 
an old one. It includes the ancient Greek Pythagoras, 
who believed in transmigration of souls; Johannes 
Kepler in the Seventeenth Century, who divided the 
universe according to the Holy Trinity; Isaac Newton, 
a short time later, who was interested in ancient 
Egyptian priestly magic; and Dmitri Mendeleev in 
the Nineteenth Century and Linus Pauling in the 
Twentieth, who developed and defended very idiosyn-
cratic diets. The list goes on and on. Scientists, like 
anyone else, have wide gaps in their knowledge. They 
rely on their imaginations when their logical under-
standing is incomplete.

Since the 1960s, a wide range of unproved ideas, 
from Eastern mysticism to biofeedback to deep ecology, 
has become part of the consciousness of Western 
society. As ever harder problems arise in every field of 
science, from sub-atomic physics on one end to brain 
and behavior on the other end, some of these mystical 
ideas will probably prove unfounded, but others may 
be borne out and influence the course of science. Also, 
many older ideas from the world’s great religions and 
mythologies may turn out to be, if not literal truths, at 
least revealing metaphors that anticipated later scientif-
ic discoveries (such as the Big Bang).

So we should approach “New Age” ideas neither 
with “Oh, Wow!” credulity or outright “rational” 
rejection. Rather, we should subject such ideas to 
case-by-case examination based on a combination of 
intuition and reason—in other words, on common 
sense. A faith in the ordered laws of nature, which 
I share with most other scientists21, means that we 
reject the supernatural. But we don’t reject the ability 
of nature to be much more subtle and devious than we 
previously thought. A beautiful sunset, or a feeling of 
spiritual ecstasy about it, isn’t a “miracle” but a result 
of logically understandable laws, even if we don’t know 

all the laws yet. That fact inspires me with a lot more 
awe than would the decrees of a capricious god who 
obeys no laws!

The origin of the words “mystic” and “mystery” 
gives us a clue about how to understand them. These 
words are derived from the Greek verb myein, meaning 
to close one’s eyes. Closing the eyes is a metaphor for 
peak experiences in which logical analysis is tempo-
rarily suspended to enhance the experience’s intensity. 
But this isn’t the same as metaphorically blinding the 
eyes; that is, losing awareness of the causes of things.

In physics, supposedly the most “exact” and 
“ordered” of all natural sciences, the subatomic 
discoveries of the Twentieth Century have shaken 
previous anti-mystical (Newtonian*) conceptual 
foundations. The prevailing public image of “Science” 
is still based mainly on the earlier conceptual foun-
dations and leaves out modern notions from relativ-
ity and quantum mechanics. This image excludes, for 
example, Albert Einstein’s idea that speeds of objects 
(other than light) depend on the frame of reference 
and aren’t absolute; Werner Heisenberg’s idea that the 
process of measurement itself can change the object 
being measured; and Louis de Broglie’s idea that the 
same object, such as an electron, can be both a wave 
and a particle22. All these ideas, even though they are 
scientific, actually conflict with many people’s image 
of “Science.”

Quantum physics in particular has spawned a 
spate of books by non-scientists comparing notions 
from physics with notions from Eastern and other 
religions. Their titles include The Tao of Physics; 
God and the New Physics ; and The Dancing Wu Li 
Masters23. The physicist Leon Lederman found sig-
nificant scientific errors in The Tao of Physics and 
The Dancing Wu Li Masters, but indulged in some 
mysticism of his own by naming one of his physical 
constructs “The God Particle”24. David Bohm, also 
a physicist, showed that quantum mechanics points 
to a holistic rather than a separated view of the 
universe, and to the importance of the unmeasurable 

* Isaac Newton’s own outlook was far less mechanistic and 
more mystical than the outlooks of others who built on his 
theories. For example, in a letter to one of his colleagues (see 
H. W. Turnbull et al., Editors, The Correspondence of Isaac 
Newton, Vol. III, p. 240), he said “the divine power is here 
required in a double respect; namely to turn the descending 
motion of the falling planets into a side motion, & at the 
same time to double the attractive power of the Sun.” In 
another letter to the same person (Ibid., p. 253) he added: 
“the growth of new systems out of old ones without the 
mediation of a divine power seems to me apparently absurd.”
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in nature25. Bohm’s view is in line with much Eastern, 
especially Indian, religious thought.

Where do the brain-related sciences, neurosci-
ence and psychology, fit into this mystical/scientific 
continuum? A curious reversal took place around the 
middle of this century. As physics and mathematics 
became more hospitable to mysticism, at the other end 
of the spectrum psychology and sociology tried hard to 
become more “scientific.” Many professional psycholo-
gists and social scientists have been driven by “physics 
envy” in the words of the cognitive psychologist John 
Anderson26. Many psychologists have ignored the 
complexity of possible neural foundations for behavior. 
These psychologists have been heavily influenced by 
the behaviorist approach of John Watson and B. F. 
Skinner, which restricted its interest to easily measur-
able phenomena such as conditioned reflex responses27.

Neuroscience occupies a middle ground between 
psychology and the physical sciences, but shares with 
psychology an insecurity about its precise foundations. 
Many neuroscientists share the view of J. Z. Young that 
imprecise concepts about the mind, such as conscious-
ness, will ultimately be replaced by other concepts that 
are scientifically measurable28. In a similar vein, the 
philosopher Patricia Churchland saw neuroscience as 
the foundation for all mental phenomena and warned 
against preoccupation with what she called “squishy 
soul stuff”29.

The late 1980s and early 1990s have seen a retreat 
from “physics envy.” Neuroscientists, psycholo-
gists, and neural network theorists are increasingly 
working together, driven to do so by the complexity 
of their problems and encouraged by the availabil-
ity of powerful computers. These researchers have 
started to deal, among other problems, with the 
scientific foundations both of consciousness30 and 
of human emotion. That is a large step down the 
road to “soul stuff,” both religious and psychological 
(especially Jungian). Neural theories of emotion are 
the main topic of a book Sam Leven and I edited31. To 
quote from our own preface:

The articles gathered in this volume … 
represent a blend of theory and experiment, 
informed not just by easily measurable labo-
ratory data but also by human introspection. 
Approach and avoidance, desire and fear, 
novelty and habit are studied as natural 
events, which may not exactly correspond to 
but at least correlate with some (known or 
unknown) electrical and chemical events in 
the brain32.

Leven and I didn’t argue that introspection is 
equivalent to measurable observation. We argued 
merely that scientists need to consider introspection 
along with observation as a guide to forming hypothe-
ses about how natural systems work. Our most imagi-
native scientists do so already.

Just as organized science has often opposed 
religious or mystical notions33, organized religion 
has often opposed disseminating modern scientific 
findings. For example, the Seventeenth Century 
Catholic Church persecuted Galileo for saying the 
Earth moves around the Sun, and Twentieth Century 
fundamentalist Protestant ministers prevented the 
teaching of evolution in some American states. But at 
the same time there have always been religious and 
mystical writers who incorporate scientific results 
into their theologies. In the Renaissance, for example, 
many of the Jewish mystics known as Kabbalists were 
also part of that era’s scientific revolution. In modern 
times, the Jesuit priest and paleontologist Teilhard de 
Chardin developed a scientific theology34. Chardin’s 
obscurely but passionately written treatise deals with 
the divine plan that includes several levels of unfolding 
in nature. This unfolding moves from physical to 
chemical to biological, then through the evolution of 
more complex life forms, culminating in the formation 
of mind or noogenesis. He anticipated a common idea 
in neural network theory, the idea that consciousness, 
memory, emotion, et cetera, are emergent properties 
of large systems. That means these phenomena arise 
from particular structures of connections in complex 
systems composed of elements that don’t have those 
properties by themselves*.

In this interdisciplinary age, connections are also 
forming between the two scientific fields discussed 
in this section—neural network theory and particle 
physics. Two books edited by Karl Pribram review 
current efforts, largely speculative so far, to under-
stand structures that generate and transmit nerve 
impulses in terms that are analogous with quantum 
physics35. I believe some of these quantum ideas will 
prove to be fruitful at a different level of analysis 
than most of the neural networks discussed in this 
book. The neural networks described here involve 
organizations of appropriate functional units (nodes) 
into architectures that perform cognitive or behavioral 

* There is now a school of physicists that believe con-
sciousness itself appears at the subatomic level (see, e.g., 
Jahn and Dunne, 1983). Even if that’s true, however, it’s likely 
that new properties emerge in the system that aren’t present 
in the elements. So for my arguments it isn’t necessary to 
either accept or reject the idea of subatomic consciousness.
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functions, without specifying exactly what the nodes 
consist of. The chapters in Pribram’s books, on the 
other hand, largely involve creation of the nodes or 
functional collections themselves from nerve cells and 
subcellular structures (see Figure 8.1 for a schematic of 
these levels). Future integration of these two levels of 
work should yield exciting advances in brain science.

The sense of awe and wonder that sunsets and acts 
of love can be emergent properties from collections of 
humble quarks, atoms, or neurons is what drives many 

of the best scientists and the best mystics. Let’s avoid 
being reductionist, that is, describing nature including 
mind in “nothing but” terms. Let’s instead strive for 
what Theodore Roszak called a “science of rhapsodic 
intellect”36. I hope you feel this book is an example!

Pragmatism and Idealism

The distinction between pragmatism and idealism 
is closely analogous to the distinction drawn earlier 

Figure 8.1  Schematic picture of the relationship between neurons and typical 
neural network nodes  The “needs subnetwork” is taken from Figure 7 2 as an 
example of an arrangement of nodes  Each node corresponds to many neurons, 
as shown by dotted lines  In each neuron, the axon is the main shaft down which 
electrical signals travel  The dendrites (each cell has thousands) are receiving 
stations for signals from other neurons  The cell body is the area containing the 
cell’s nucleus, where metabolism takes place  A synaptic gap is a gap separating 
the neurons from others with which it has contacts (synapses)  Na+, Cl-, and K+ are 
the sodium, chloride, and potassium ions (electrically charged atoms) involved in 
making up electrical signals 
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between “theorems” and “axioms.” Suppose the goals 
you wish to achieve aren’t just your own personal 
power or wealth but also include, for example, social 
equality, stronger democracy, or peace. A pragmatic 
strategy for achieving such goals may at times involve 
strategic dealing or compromise*. An example is a 
President of the United States yielding to Congress 
on one legislative proposal in order to gain passage 
of another proposal which he or she regards as higher 
priority. But if you have those goals, then by definition 
it is never “pragmatic” to abandon your idealism utterly.

A militantly pragmatic outlook (such as “crackpot 
realism”) tends to distrust not only idealism and 
vision, but theory in general. Such a pragmatic strain 
is particularly strong in American culture, partly 
owing to the intellectual influence of the philosopher 
and psychologist William James37. James’ argument 
was that theories owe their usefulness to applicabil-
ity in real world situations. He meant this statement 
largely as a reaction to some theorizing by European 
(especially German) philosophers that he saw as overly 
ponderous and detached from real life. But I don’t 
believe James meant to “throw out the baby with the 
bath water” and get rid of theory altogether.

Political leaders are sometimes criticized unfairly 
for making necessary compromises. Sometimes, 
compromise simply shows that the person is not 
a dogmatic, unyielding idealist but an effective, 
pragmatic idealist. In American politics, Franklin 
Roosevelt is usually considered an example of such a 
leader (on domestic policy, that is; on foreign policy, 
he is marred by not accepting many refugees from 
Nazi Germany). So we need to redeem the concept 
of “pragmatic” from the bad connotations it has 
to some people, of being cynical, devoid of values, 
Machiavellian—the personal construct38 (see Chapter 
5) opposite to “idealistic.”

On the other end we need to redeem the words 
“idealistic” and “utopian” from the bad connotations 
of being naively impractical, of working in an “ideal” 
or “utopian” world but not in the “real” world. The 
study of utopian societies has unfortunately become 
an esoteric academic discipline. It should instead 
be everyone’s concern. This is because in order to 
implement the doctrine of “what you get is more than 
what you see” on a societal level, average people need 

* In English, an unfortunate confusion exists between 
two meanings of the word “compromise.” One meaning is 
to yield part way, in order to make a trade with other people 
who are part of the structure one wishes to influence. The 
other meaning is to injure, as in “to compromise one’s prin-
ciples.” I am using “compromise” only in the first sense.

to look beyond the constraints of the here and now 
and envision what other kinds of societies might be 
possible (or at least imaginable). As the utopian liter-
ature scholar Kenneth Roemer said, “Because many 
of the recurring issues in the literature are still with 
us, utopias can be read as hypothetical case studies 
in the application of specific reforms. On a more 
abstract plane, past and present utopias are checks 
on the present”39. Roemer has brought this notion to 
life in recent years by teaching a popular course on 
“Building Your Own Utopia” at the University of Texas 
at Arlington.

Up to the first half of the Twentieth Century, 
societies depicted in utopian novels were most often 
based on a strong central government that controlled 
the economy and took initiative away from average 
people. Examples of such centralized utopias include 
Sir Thomas More’s original Utopia, from which the 
word is derived; Edward Bellamy’s Looking Backward; 
and B. F. Skinner’s Walden Two40. Since then, however, 
the failure of dictatorial Soviet communism has made 
centrally planned utopias seem less appealing. Also, 
Aldous Huxley depicted a centrally planned affluent 
society in Brave New World and dramatized its de-
humanizing, spiritually dead quality41. But a genre 
of less centralized utopias became more common in 
the 1970s. These are books depicting societies that 
possess strong laws and widely accepted values but 
are driven by the initiative of many free, innovative 
individuals. One example is Ernest Callenbach’s pair 
of novels Ecotopia and Ecotopia Emerging, in which 
Northern California, Oregon, and Washington secede 
from the United States to form a society based on 
ecological principles and a work-play ethic42. Another 
is Marge Piercy’s novel Woman on the Edge of Time, in 
which society is organized into communal food-raising 
villages with thriving arts and crafts43.

Both Callenbach’s and Piercy’s utopias are 
appealing alternatives to the alienation of a mar-
ket-driven society. The visions of both novelists are 
influenced by the feminist movement. This is not sur-
prising because in the United States during the conser-
vative 1980s, the women’s movement was almost alone 
among social movements in forcefully proposing alter-
natives to the prevailing society. The feminist writer 
Elizabeth Davis went so far as to argue that women are 
superior to men because women are practical idealists, 
whereas men are pragmatic realists44. My view is more 
egalitarian than Davis’, based on personal feelings 
that I share with many other men45. To me a sense 
of community, ability to express feelings, and lack 
of pressure to be constantly “on top” are much more 
appealing than being an insecure dominator. As one 
man with common sense, Abraham Lincoln, said: “As 
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I would not be a slave, so I would not be a master. This 
expresses my idea of democracy”46.

Selfishness and Altruism

Of all the “common nonsense” dichotomies, 
the opposition of selfishness and altruism has led to 
perhaps the greatest number of counter movements 
and “gated dipole” (see Chapter 5) reactions. Ayn 
Rand’s Objectivism47 was a reaction against both the 
Judeo-Christian altruistic ethic and political liberal-
ism. On the other hand, the commune movement and 
“love” focus of 1960s hippies were reactions against 
the selfish and materialist sides of capitalism. But the 
hippie movement also included a ruggedly individual-
istic rebellion against social conventions in personal 
areas like marriage, sex, and family. Some of that led to 
the excesses of the 1970s and 1980s “me generation.” 
The tax revolts and militia movements of the 1990s 
in the United States are political expressions of very 
similar impulses.

Political liberals in the Twentieth Century have 
tended to emphasize people’s “natural” altruism, 
believing that if everyone’s social and economic 
conditions are made adequate, people will treat each 
other well and create a just society. Political conser-
vatives have tended to emphasize people’s “natural” 
selfishness, believing that economic greed and fear of 
punishment are the only incentives that can motivate 
people. But both sides are really oversimplifications. 
American conservatism includes a strain that em-
phasizes reducing government programs in order 
to liberate private citizens to be charitable; witness 
President George Bush’s call for “a thousand points of 
light.” Liberals, on the other hand, have often been the 
defenders of individualism in the realms of ideas and 
lifestyles; witness the American Civil Liberties Union 
and the abortion rights movement.

Can we transcend these distinctions and tap the 
best of both the liberal and conservative impulses in 
society? To answer this question, we need to know how 
to synthesize selfishness and altruism in the individ-
ual. People are now discovering that economic pros-
perity isn’t enough. As Abraham Maslow noted, each 
of us has biological needs for friendship, community, 
trust, and the satisfaction of helping others48. Both for 
humans and other primates, deprivation of closeness, 
both physical and emotional, can be just as damaging 
as deprivation of food or shelter49. So in discussing a 
large part of human motivations, it is hard to say where 
“selfishness” ends and where “altruism” begins. This is 

particularly true in regard to close interpersonal rela-
tionships, where each person has a large investment in 
the other’s happiness.

Optimal concern for oneself includes concern for 
others, and vice versa. Extreme self-sacrifice, except 
for rare individuals with ascetic temperaments, is not 
a royal road to compassion. As Bertrand Russell said, 
“when a man tortures himself he feels it gives him a 
right to torture others”50. People full of joy in life, by 
contrast, people who follow the dictum of “if it harm 
none, do what you will,” tend to be open-hearted, 
generous, eager to share their joy with others because 
they are confident their own won’t diminish. In fact, 
as the system theorist David Loye has pointed out, 
concern for and connectedness with other members 
of our species is an integral part of Charles Darwin’s 
theory of our evolution by natural selection51.

Politically, this leads to a prescription that 
combines aspects of traditional liberalism and tra-
ditional conservatism. From liberalism it takes the 
idea of activist government. This, at best, is a gov-
ernment that doesn’t impose programs or “political 
correctness” but uses inputs from people as a whole 
(perhaps with the aid of computers!) to help promote 
fairness. From conservatism it takes the idea of shared 
values and community or national purpose. At best, 
the shared values are used not to suppress dissent 
or impose conformity but to help promote social 
harmony. In society as in music, harmony comes not 
from uniformity but from disparate parts uniting to 
produce beauty.

Related to the selfishness-altruism paradox are the 
paradoxes of freedom and discipline, and individual-
ism and community. The sociologist Robert Bellah and 
his collaborators chronicled the bad effects in recent 
American society of individualism gone rampant52. 
These authors described the ways that economic 
mobility has threatened our sense of community and 
connectedness to families as well as friends. On a more 
hopeful note, these authors described efforts by people 
all over the United States and in various walks of life to 
preserve or recreate that sense of community.

A promising political movement in the direction 
of recreating community, but without excessive con-
formity, is the politics of meaning movement. Politics 
of meaning was spawned by an innovative wing of 
Judaism led by the activist and journal editor Michael 
Lerner and was prominently mentioned in a 1993 
speech by First Lady Hillary Rodham Clinton53. More 
on this movement will appear when we discuss pre-
scriptions for healing society.
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Playfulness and Seriousness

The playful impulse to laugh at life’s foibles seems 
opposite to the serious impulse to set things right. 
This opposition is reflected in the values promoted 
by different religions. Our Judeo-Christian heritage, 
with many exceptions, has tended to stress the serious 
values. It has gone so far as to promote a heaven in 
which, Mark Twain says, there is no humor. Some 
neo-Pagans have reacted against this focus by creating 
what Margot Adler calls “religions of paradox and 
play”54. Later I will talk about one of these religions, 
the Discordian.

Fortunately, in all cultures there are many people 
who strike a proper balance between playfulness and 
seriousness. These people can laugh when life is funny 
and get down to business when serious work is needed. 
Such people’s laughter, as Maslow55 emphasizes, tends 
not to be a tittering putdown of the defenseless but an 
ability to enjoy the absurd or incongruous aspects of 
life. This includes what Carl Jung called synchronicities, 
the unexpected coincidences of life56. Synchronicities 
can be regarded metaphorically as jokes or puns made 
by nature. These people’s sense of humor enables them 
both to deflect the power of those who are genuinely 
harming them and to put in perspective those who 
seem to be harming them but aren’t really.

Where does the human or animal need for play 
arise in the brain? Many scientists with a rational bias 
give evolutionary explanations that are instrumental. 
Play, they say, relates to the need to explore one’s 
environment in order to eventually maximize the 
possibility of getting food or a mate, and minimize 
the possibility of being eaten. But my own romantic 
view makes me doubt this survival-oriented explana-
tion of play. I believe instead that play is part of our 
need for pleasure in itself, apart from mere survival 
(see the discussion of homeostasis and heterostasis in 
Chapter 3).

“Masculinity” and “Femininity”

Masculine versus feminine is the trickiest of all 
paradoxes, emotionally. Some regard masculine versus 
feminine as a metaphor for all other paradoxes—as 
idealized by the religious symbols of Yin and Yang 
(see Figure 8.2). This is also reminiscent of Joseph 
Campbell’s recounting of the Hindu myth about the 
primal pair of male and female, who stand for all 
future diversity in the universe57.

The synthetic, self-actualized approach to gender 
is to enjoy and promote differences, between genders 
and within each individual. It is not to regard either 
female or male as superior to the other. Results of 

many experimental psychologists suggest significant 
mental and psychological differences between women 
and men that may or may not be inborn. But even if 
any of them are inborn, they are statistical differences 
that aren’t universal and admit a lot of overlap.

In a sexist culture, like most cultures that have 
existed so far, the culture’s prevailing sex role ste-
reotypes have effects on all men and women, even 
those who reject the stereotyped roles. This means 
that within each culture, the differences between the 
male and female experience are universal and influence 
everyone. With this background, males and females 
need to understand and learn from each other’s 
different experiences. And even if sexism and gen-
der-based double standards go away completely, there 
are biological differences, and we need to understand 
and enjoy those.

The ideal of androgyny58 is frequently misunder-
stood to be a “unisex” blurring of biological differences 
(as epitomized by entertainers like Michael Jackson). 
Androgyny in fact means celebrating diversity within 
each gender, without losing the gender distinction 
itself. It means encouraging women to develop positive 
traits that tradition has labeled “masculine,” such as 
strength of convictions and problem solving ability, 
and men to develop positive traits that have been 
labeled “feminine,” such as nurturance and sensitivity.

Because Western culture has for so long promoted 
the idea of male superiority, men have on the average 
been slower to adopt women’s traditional strengths 
than vice versa. As Betty and Theodore Roszak said: 
“the woman most desperately in need of liberation 
is the “woman” every man has locked up inside the 
dungeons of his own psyche”59. Since those authors 
wrote there has been a men’s liberation movement60, 
smaller than the women’s but already having an 
impact. For instance, this movement has partly broken 
barriers to expressions of warm feelings between men 
(homosexual or heterosexual). It has also allowed men 
to feel more positively toward children (including their 
own) and get closer to them.

Many recent results by experimental psychologists 
hint that a capacity to synthesize “masculinity” and 
“femininity” exists in all of us from birth, and that 
benefits come from child-rearing that encourages this 
capacity. Sandra Bem showed that college students of 
both sexes who score toward the middle on tests of 
traditional gender traits tend to be more adaptable to 
varying situations than those who are more sex-stereo-
typed61. Such androgynous subjects, as she describes 
them, “display ‘masculine’ independence when under 
pressure to conform, and ‘feminine’ playfulness when 
given the opportunity to interact with a tiny kitten”62. 
The more sex-stereotyped females of Bem’s subjects, 
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by contrast, were inhibited in showing the independent 
behaviors, and sex-stereotyped males had trouble 
showing the playful behavior, because they felt those 
behaviors were inappropriate for their gender. Inability 
to adapt may also explain the results of Eleanor 
Maccoby, who studied the abilities of young children of 
both sexes63. Maccoby showed that intelligence, spatial 
ability, and creativity are lowest in boys and girls 
who are the most sex typed. Finally, William Ickes64 
reviewed studies indicating that male-female couples 
that closely followed the idealized “masculine man/
feminine woman” pattern talked less to and looked 
less at each other than couples where both partners 
were more androgynous. Moreover, the partners in 
the gender-stereotyped couples expressed less liking 
for each other than those in the androgynous couples. 
Ickes attributed that result partly to the needs of 
modern Western culture where typically both partners 
work outside the home and so their experiences have 
become more similar.

A Duty for Our Neural Networks

What is the lesson of all the synthesizing 
discussed in this chapter for the neural networks 
in our own brains? Our neural network analysis 
(Chapter 7) suggests that it’s usually harder to achieve 
the healthier, integrated, self-actualized, synthetic 
type of cognition than the either-or, dichotomized, 
Kelly construct, gated dipole type of cognition. 
Mathematically, the greater difficulty can probably be 
formalized in terms of some kind of cognitive “energy 

expenditure,” or “effort”65, as in Figure 7.2. But 
difficult doesn’t mean impossible. In the poetic words 
of Edna St. Vincent Millay66:

The heart can push the sea and land
Farther away on either hand.
The soul can split the sky in two
And let the face of God shine through.

What the “soul” corresponds to scientifically is 
beyond the scope of the discussion in this chapter: 
there may possibly be answers in quantum physics67. 
The “heart” is a metaphor from medieval times, 
before it was known that emotions as well as reason 
have representations in the brain. But since the parts 
of the brain that code emotions (the limbic system 
and hypothalamus) have extensive feedback connec-
tions with the internal organs, including the heart 
and digestive system, the heart metaphor is still a 
good one.

In fact, the global transitional times we live in 
demand from all us the kind of difficult effort that 
Millay celebrated. This is an effort that requires the 
best of both our emotions and our reason. Bridging 
the destructive, common nonsense dichotomies 
that divide us demands hard work that is not purely 
individual or purely social. There has to be positive 
feedback between individuals who are becoming 
more aware and social structures which are becoming 
more responsive to human needs. The next chapter 
will project some visions and begin to suggest “how 
to get there from here.”

Figure 8.2  Standard Chinese representation of yin (dark with a light circle inside) 
and yang (light with a dark circle inside) 
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Chapter 9
Therapy, for the Person and Society

The hebrew word Shalom is one of the most 
versatile expressions of a human ideal in any 
language. It is the word for peace, and is also used 

as a greeting at the start and end of most conversations. 
But in distant Biblical times, the original meaning of 
shalom was a sense of completeness or wholeness.

Fast forwarding to Twentieth Century Palestine, 
which became the state of Israel, a diverse collection of 
utopian social experimenters developed the institution 
of the kibbutz, or cooperative agricultural settlement. 
While different kibbutzim have varied widely in their 
adherence to the ideals (often socialist in their base) 
of their founders, the institution has had an influence 
on Israeli society that has been lasting and greater 
than the numerical proportion of kibbutz residents. 
And one of the kibbutz ideals was the same sense of 
completeness embodied in the ancient sense of the 
word shalom. The institution advocated the complete 
man or woman1 in which both the mind and body were 
nurtured and fulfilled. Its founders were reacting to a 
previous overemphasis in Eastern European Jewish 
society on the mind as opposed to the body, and helped 
to promote the greater respect for physical activity that 
has characterized Israeli society.

Balance between the mind and body is a common 
ideal in many other cultures. It was stressed in the 
classical cultures of ancient Greece and Rome, in 
particular. In fact the Romans coined a proverb still 
current among educated Westerners: mens sana in 
corpore sano (a sound mind in a sound body).

Completeness means a harmonious blending of 
mind and body as well as different parts of mental 
and emotional life. The discussion of the last two 
chapters on self-actualization argues in favor of 
synthetic, holistic views of the human personality. 
Modern scientific findings in neuroscience, experi-
mental psychology, and neural network theory further 

strengthen belief in the ideal of blending together 
elements of the personality that are seemingly in 
conflict. This is an ideal that is not just a modern one 
but as old as recorded history. Aspects of the ideal 
have been expressed with many different words in 
different cultures.

Philosophical Ideals

Synthesis of disparate elements has been partic-
ularly prominent in Eastern philosophy. The Chinese 
notions of Yin and Yang, illustrated in Figure 8.2, 
were the heart of the I Ching or Book of Changes, the 
Chinese book of divination and wisdom that dates 
back to antiquity. The traditions of this book2 were 
written long before the Confucianist or Taoist religion 
developed and exerted a great influence on the origins 
of both those religions. As summarized by the essayist 
Fridtjof Capra, yang and yin originally meant the 
sunny and shady sides of a mountain but then became 
broadened to represent a host of other polarities: 
“Yang, the strong, male, creative power, was associated 
with Heaven, whereas Yin, the dark, receptive, female 
and maternal element, was represented by the Earth”3.

Western thought until recently has tended to 
regard Yang as superior to Yin. In the extreme, some 
people associate Yang with good and Yin with evil. 
Figure 8.2, however, suggests that the two ideas were 
meant to blend together, with neither one defeating the 
other. The light of Yang encloses a bit of darkness, and 
the dark of Yin encloses a bit of light.

The I Ching consists of an elaborate display in 
which Yang is represented by continuous lines and Yin 
by broken lines. Groups of six “Yins” or “Yangs” form 
into every conceivable pattern. Ancient Chinese sages 
used this book for prophecy. Whatever pattern was 
randomly encountered on opening the book would help 
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determine what balance between these two principles 
was needed to guide a person’s actions. In the same 
spirit, Lao Tzu, the founder of Taoism, gave some ex-
hortations whose purpose was to put people in balance. 
He tried to free people from rigid either-or mental 
constructs (see Chapters 5 and 6):

Be bent, and you will remain straight.
Be vacant, and you will remain full.
Be worn, and you will remain new4.

Whether or not we accept the validity of proph-
ecies based on the I Ching, neuroscience and neural 
network theory suggest that it is common sense to 
accept the ideal of balance—or, better yet, synthesis—
between the seemingly opposed elements in that 
book. The Hindus express a similar ideal, often called 
transcendence. One aspect of transcendence is “being 
in the world but not of it.” This could mean, for 
example, being successful at a profession or business 
without being corrupted by it. It could also mean 
enjoying sensual pleasure without being a slave to it. 
Or transcendence could mean participating in spiritual 
or ascetic disciplines without becoming overly proud 
of oneself or bitter toward the world. Since in Hindu 
metaphysics the ultimate (Brahman) is incomprehen-
sible and without definable attributes, their social view 
tends to discourage glorifying some human attributes 
at the expense of others.

This Oriental-like strain is not as important in 
traditional Western philosophy, but not absent there 
either. Perhaps its best known Western exponent is the 
Nineteenth Century philosopher Georg Hegel5. Hegel 
was notable for his opposition to setting up absolutes 
in abstract thinking; in fact, he believed that abstract 
ideas are almost interchangeable with their opposites. 
In the development of wisdom about anything, he 
proposed that an original idea or thesis tends to meet 
with its opposite or antithesis. Eventually, the thesis and 
antithesis unite to form a synthesis. Then the synthesis 
in turn becomes the thesis for another antithesis, 
repeating the cycle. While he stood for scientific rigor 
against the fashionable romanticism of his day, Hegel 
saw scientific truth in terms that are dynamic rather 
than static:

The bud disappears as the blossom bursts 
forth, and one could say that the former is 
refuted by the latter. In the same way, the fruit 
declares the blossom to be a false existence 
of the plant. These forms do not only differ, 
they also displace each other because they 
are incompatible. Their fluid nature, however, 
makes them, at the same time, elements of an 

organic unity in which they not only do not 
conflict, but in which one is as necessary as 
the other …6

Hegel’s outlook foreshadows the approach to 
science taken by this book and others influenced by 
modern dynamical system theory.

Another Western philosopher influenced by 
Hinduism and transcendent notions was Ralph Waldo 
Emerson. His view of the highest ideal, as embodied in 
an “over-soul,” was something that rises above specific 
human traits, even the most desirable ones:

The soul is superior to all the particulars of 
merit. The soul requires purity, but purity 
is not it; requires justice, but justice is not 
that; requires beneficence, but is somewhat 
better…7.

Emerson wrote many essays noted for avoiding 
the typical Western dichotomy between the spiritual 
and secular. In his writings, religious and metaphysi-
cal themes blended harmoniously with descriptions of 
earthly pursuits, such as climbing Mount Katahdin in 
Maine.

In the late Twentieth Century, Robert Pirsig in 
Zen and the Art of Motorcycle Maintenance wrote in the 
same synthetic tradition8. The “Zen” strain in his 
semi-fictional book relates to suggestions he makes 
for breaking out of accepted molds. For example, 
he advocates that people working hard on a creative 
problem walk away every so often from the problem 
and “go fishing,” metaphorically or literally, to gather 
their thoughts. But Pirsig is not to be confused with 
modern popular self-help writers who advocate getting 
out of your “head” and into your feelings (or, worse yet, 
out of your “left brain” and into your “right brain”*). 
Instead, he values both the classical, rational aspect of 
mental life and the romantic, intuitive aspect. He sees 
a balance or synthesis between those two outlooks 
(called by others Apollonian and Dionysian after the two 
ancient Greek gods Apollo and Dionysius who repre-
sented them) as necessary for all pursuits that require 

* Most neuroscientists who study the functions of the 
brain’s two hemispheres, such as Robert Efron (The Decline 
and Fall of Hemispheric Specialization, Lawrence Erlbaum 
Associates, 1990) and Michael Gazzaniga, (The Social Brain, 
Basic Books, 1985), debunk the popular notion that the “left 
and right brains” constitute radically different personalities. 
Specialization of functions between hemispheres, they say, is 
a matter of evolutionary convenience, and can be altered by 
some conditions such as left-handedness.
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mental activity. This includes both “exalted” pursuits 
like scientific research and philosophy, and “mundane” 
pursuits like repairing a motorcycle.

Pirsig’s book spawned several other books on “Zen 
and the art of (fill in the blanks)” but remains, in my 
opinion, the best of this genre. It doesn’t just react 
to the over-intellectualizing of Western society but 
propounds an ideal that synthesizes both Western and 
Eastern strengths. (Later, when talking about different 
forms of psychotherapy, I will return to the distinction 
between a reactive outlook and a synthetic, proactive 
one.)

The ideal of synthesizing the best of different 
outlooks is hard to grasp and harder to live up to. It 
requires being a “boundary agent” between disparate 
groups or ideas, that is, appreciating what each one 
has to offer and trying to arrive at creative syntheses 
between them. It also requires having close contact 
with these groups or ideas but not falling into the 
prevailing traps of any one of them. We must make that 
effort, though, if we are ever to create a fundamentally 
cooperative society. By now, our global problems are so 
complex that a cooperative global society is a necessity. 
Probably the only alternative to world-wide coopera-
tion is either destruction as a species or some kind of 
world-wide fascism.

The “three brains” idea9 and the dynamical system 
approach to neural networks suggest that cooperation 
in society has to be based on cooperation within each 
individual human’s brain. Intellect, emotions, instincts, 
habits, memories, plans, drives, beliefs, concepts, 
goals, and aspirations all have their place in the larger 
networks describing our brains and minds. Rather than 
making any one of those things superior to others, 
modern neural network models suggest that all these 
aspects of our mental and spiritual lives function 
best in a rough balance of power. This suggests Walt 
Whitman’s poetic ideal of a “democratic system” 
within the individual (see Chapter 11 for how this 
relates to the brain).

Social Experiments

Since the 1960s, more people have started to ex-
periment with such synthetic approaches, not only in 
social organization but in the arts and life styles. Other 
people have suggested in fiction some novel syntheses 
that have not yet been tried in an actual society.

There is an organization called the Fellowship for 
Intentional Community in Rutledge, Missouri, that has 
published several editions of a Communities Directory 
that lists many groups with experimental living ar-
rangements—predominantly in the United States but 

also including brief mention of communities in 21 other 
countries10. The term intentional community, which is 
widely used for such groups, has been defined in many 
ways by their members. Perhaps the best definition 
is this one by Geoph Kozeny, who is based in a San 
Francisco community called Stardance but has exten-
sively lectured in other communities:

An “intentional community” is a group of 
people who have chosen to live together with 
a common purpose, working cooperatively 
to create a lifestyle that reflects their shared 
core values. The people may live together 
on a piece of rural land, in a suburban home, 
or in an urban neighborhood, and they may 
share a single residence or live in a cluster of 
dwellings11.

The intentional community movement (often 
described as a “utopian” movement) was quite strong 
in the United States in the Nineteenth Century, with 
such well-known examples as New Harmony, Brook 
Farm, Oneida, and Hopedale12. This movement waned 
in the first half of the Twentieth Century, but since 
the revolutionary period of the late 1960s it has waxed 
again.

The ideals these communities embody are diverse. 
Some are centered around a particular religion. Others 
have a main focus that is ecological, attempting to grow 
food and perform other major functions in ways that 
conserve natural resources. That includes an urban 
“eco-village” in two city blocks of Los Angeles as well 
as many rural communities. A few are particularly 
involved with communal child rearing or nontradition-
al sexual arrangements. Most such communities are 
democratically run and avoid strong central leadership 
(although there have been some successful communes 
centered around charismatic leaders13). Their modes of 
organization vary from very loose structures to a large 
number of detailed rules. But all have in common the 
sense of people creating their own ways, using both 
their rational capacities for detailed problem solving 
and their emotional capacities for sensitivity. Another 
communitarian, Laird from Sandhill Farm in Missouri, 
described the process as an intense and challenging 
one:

It’s like a crucible: the heat of it, the intensity. 
… There can be this real wild swing, from 
joyous “Ah-hah” moments when groups 
surge past difficult barriers, to deep despair 
when the obstacles seem insurmountable and 
unbudgeable14.
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Now let’s describe a few groups of people that 
embody aesthetic and religious ideals compatible with 
the goals of self-actualization. Some of these overlap 
with the groups forming intentional communities. 
Others will be discussed in the final chapter in the 
book, when we project into the desired future.

Aesthetic and Religious Experiments

Since the beginning of time, people with imagi-
nation have been aesthetically drawn to contrasts and 
ironies. Contrasts are attractive to people because 
they contain an element of surprise. This enhances 
the sense of “what you get is more than what you see” 
about life and people.

 Many of us get pleasure from things which 
combine one quality and its opposite. As a child I 
loved the fairy tale about the little prince who wanted 
a food that was both light and dark, and both hot and 
cold. The palace cooks tried many combinations in a 
vain effort to please this difficult prince. Finally they 
came up with the idea of putting chocolate sauce on ice 
cream, and the prince was delighted with the invention.

The main technical subject of this book, neural 
networks, combines the “ice cream” of pure theory 
with the “chocolate sauce” of application to human 
feelings and relations. Conversations among the most 
forward looking neural network researchers ramble in 
much the way this book does, only more so. The talk 
flows freely between technical points about mathe-
matical models or biochemical systems and emotional 
reactions to life or news stories.

I have also experienced and enjoyed the beauty 
of ironic juxtapositions in many other parts of life. 
As a student, for example, I was active in the Society 
for Creative Anachronism (SCA), which grew out of 
an informal May Day tournament in the mid-1960s 
(when else?) at Berkeley, California (where else?). The 
Society’s founders included the noted fantasy writer 
Marion Zimmer Bradley. SCA recreates medieval and 
Renaissance tournaments and revels with people 
dressed in garb appropriate for that era, each having 
a Society name attached to some kind of in-period 
persona (Viking warrior, Italian courtly lady, et cetera). 
The entire Society is organized into shires, baronies, 
principalities, and finally kingdoms on top.

SCA’s aesthetic irony is that it doesn’t recreate 
all of medieval life, but is selective about what it 
reproduces. Modern technology is not rejected, even 
if some devices are given fanciful medieval names 
(such as “steed” or “folksdragon” for automobile, or 
“farspeaker” for telephone). Nor is modern medicine: a 
few Anachronists play at being lepers or plague victims, 
but there are no real ones. There are “wars,” but the 

“killing” that takes place in them is symbolic, not real, 
and the rate of serious injury is much less than in pro-
fessional football. Finally, the political structure that 
has evolved in SCA is not genuinely feudal but closer 
to democratic, even though people make ceremonial 
obeisance to simulated royalty. Kings are chosen by 
tournaments and crowns aren’t hereditary; actual 
administrative functions are carried out by Seneschals 
of both sexes who are usually chosen by consensus. 
But music, dancing, crafts, games, food, heraldry, and 
(non-lethal) combat are practiced to a fine art and 
made as authentic as possible. The Society’s members 
try to live up to its motto of recreating the Middle Ages 
“not as they were, but as they should have been.”

The SCA is typical of many interest clubs that 
take what they see as the best of a particular historical 
period or culture without succumbing to the common 
nonsense of that period or culture. This selective, 
eclectic approach need not produce blandness but 
instead can produce combinations with a great deal 
of creative vitality. Another example is the American 
neo-Pagan religious movement15. This is a loose 
coalition of groups drawing on beliefs and rituals from 
ancient goddess worship, European witchcraft tradi-
tions, Celtic Druidism, American Indian ceremonies, 
and many other sources, most of them connected with 
respect for the earth and its cycles*. It is a movement 
with many subgroups that don’t agree on everything 
but keep in largely friendly contact with each other and 
sometimes work together in national festivals.

Neo-Pagans, like Creative Anachronists (the two 
groups overlap a lot!), don’t accept the traditions they 
come from indiscriminately. This is why they are “neo” 
and not just “pagan.” For example, the ones who are 
goddess worshipers don’t sacrifice the male consort 
of the high priestess every year, as some ancient 
goddess-worshiping Greeks and Sumerians did. They 
tend to be eclectic and inventive, as illustrated by one 
account from Margot Adler’s book16:

Alison Harlow, trained in Victor Anderson’s 
“fairy” tradition and in the Gardnerian 
tradition, began a coven with four women, all 
from different traditions. They combined their 

* Contrary to some people’s misconceptions, the sources 
of Pagan beliefs don’t include Satanism. Neo-Pagans aren’t 
“inverted Christians” but are reviving or inventing spiritual 
traditions that are largely separate from Christianity. A 
minority of Pagans even combine Christian elements of 
worship with Druid, American Indian, ancient Greek, or 
Norse elements.
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teachings and rituals and, presto, they had a 
new tradition: the Tanic*.

Religious eclecticism and creativity are found in 
people from all existing religious traditions. In addition 
to the neo-Pagans, there are equally creative people 
who have come out of more mainstream religious 
traditions, such as Christianity, and made selective 
changes in them. For example, my own religion of 
Unitarian Universalism (UU) is a creative offshoot 
of Protestantism. Despite their roots, most services 
at typical UU churches aren’t closely tied to the 
Bible. Depending on what points the minister (or lay 
preacher) wishes to make, sermons draw on Christian, 
Eastern, Jewish, or Pagan spiritual sources, modern 
novels, political commentary, science, philosophy, 
humor—you name it. It is a religion where people are 
drawn together by common social concerns and desire 
for spiritual connection with each other, but insist on 
using their own consciences and reasoning powers. 
This means UU’s don’t share an elaborate dogma or set 
of theological doctrines. We joke sometimes that we 
tolerate all people in our church except those who are 
intolerant!

Just as Unitarian Universalism is a creative 
offshoot of Protestantism, Bahá’í is a creative offshoot 
of Islam. Like UUism, Bahá’í includes forms of worship 
and belief that incorporate traditions other than its 
parent faith. It has its own prophets (Baha’ullah and 
Abdul Baha) as well as accepting most of the prophets 
of other major faiths and emphasizing international 
brotherhood. And there is also a lot of creative vitality 
within traditional denominations. In the United 
States, for example, many Methodist or Presbyterian 
ministers stay largely within centuries-old Christian 
doctrine but break with parts of established doctrine to 
embrace modern social outlooks they believe in, such 
as feminism and gay rights. (In some cases, the national 
denominational governing bodies have themselves 
modified the old outlook, provoking an outcry from 
many traditionalists.)

** The woman mentioned in this passage, a leader in 
the neo-Pagan movement, works professionally as a 
computer systems consultant, particularly dealing with 
medical databases. Disproportionately many people in 
that movement work in scientific or technical professions, 
combining them harmoniously with mystical beliefs. She 
is also a member of an intentional community near Santa 
Cruz, California, that I’ve visited: the community is called 
Eclectia and is made up mainly of Pagans who are also 
computer professionals.

In every religious group, there are people who 
feel themselves and are regarded by others as very 
much part of the group, but manage to avoid some of 
that group’s common faults. This takes a combination 
of personal qualities: commitment to be part of a 
certain community, intuition to recognize any common 
nonsense prevalent in the community, and courage 
not to conform to that common nonsense. People 
with similar qualities are found in every definable 
group, not just religious ones. These include business 
executives who aren’t obsessed with short-term profit; 
environmentalists who don’t despise cities; academi-
cians who aren’t stuck in narrow specialties; clergy who 
aren’t dryly moralistic; and politicians who don’t lack 
ethical principles. All of these people hold beliefs that 
encompass flexible rather than stereotyped categories 
(see Chapter 5).

Such flexible, and yet solidly grounded, attitudes 
are open to adoption by everybody, not just a small 
elite. Most of us, not just those with special talents, 
have brains with a dynamic potential that society often 
suppresses. How can we influence a lot more people 
to think and act this way? At its best, individual (or 
group) psychotherapy can play a vital role in bringing 
out the best potential in human beings. Like any other 
institution, the profession of psychotherapy has its own 
brands of common sense and common nonsense.

Implications for Psychotherapy

Not surprisingly, the professional practice of psy-
chotherapy has borrowed some notions from Eastern 
philosophy and religion. Partly this has been done as 
a counterbalance to the heavy Western emphases on 
intellectualism and on absolute morality. Some of the 
Eastern religious ideas have been filtered through the 
teachings of the Russian mystic G. I. Gurdjieff, born 
between 1872 and 1877. Gurdjieff has left few writings, 
and his teachings are described best by other authors 
such as Peter Ouspensky, Maurice Nicoll, and Charles 
Tart17. The main focus of psychotherapy based on 
either Buddhist meditation or Gurdjieff is to promote 
mindfulness. This means awareness of what one is 
doing, feeling, and thinking in the present, as opposed 
to the larger and longer-term implications and signifi-
cance of events. One of the offshoots of mindfulness is 
that ordinary happenings, such as shopping or driving 
to work or washing dishes, are observed more closely. 
Often as these mundane events are experienced more 
deeply, they become more pleasurable as well.

The recent best seller by Thomas Moore, Care of 
the Soul, also emphasizes enjoying mundane events18. 
Moore stresses that a bit of self-indulgence, and taking 
care of bodily needs, is good for the soul. This is an 
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apparent reaction to the emphasis on self-denial and 
sacrifice at the heart of much Christian and Jewish 
morality—even though the author himself is a former 
Catholic monk.

Soul care and mindfulness are obviously valuable 
for a great many people. But these techniques don’t 
tell the whole story, because a healthy personality 
eventually needs to integrate both intellectuality and 
altruism as well. The authors of the books and articles 
about mindfulness and soul care are trying to promote 
balance between intellect and emotions, between 
self-denial and self-indulgence. But some psycho-
therapists and counselors seem to use techniques like 
these somewhat blindly. In reaction to the prevailing 
emphases of Western culture, they create the opposite 
emphases. This runs the danger of unconsciously 
influencing their clients to devalue intellectual life, dis-
cipline, and concern for others, even though that’s not 
the counselors’ intention.

Some therapists, in an effort to break the stran-
glehold of confining families and religions, focus on 
the individual and soft-pedal community ties and ob-
ligations. As Rabbi Lawrence Kushner relates: “I recall 
reading an article by a psychiatrist who commented 
that she had heard several of her colleagues boast of 
having made patients more assertive, more independent. 
She didn’t remember ever hearing one boast of having 
made a client more charitable, more nurturing”19. If 
this is true, many psychiatrists and other therapists 
need to approach self-care a bit more broadly. Self-care 
includes not only self-indulgence or advancement of 
one’s personal goals, but also includes feeling that one is 
being useful and compassionate to others. Self-care also 
at times includes the possibility of consciously denying 
oneself (say, of excessive food) in order to feel better. 
And as for the reaction against over-intellectualism—
my awareness of my emotions includes the fact that I 
genuinely enjoy an intellectual challenge, whether it 
involves a serious problem or a game.

In general, reaction to an overemphasis is not the 
same as synthesis or even balance between opposites. 
At best, reaction to overemphasis is a first step toward 
balance. Many people do in fact need help with first 
steps that they haven’t yet taken. But as people develop 
greater maturity, and find contexts in which they are 
comfortable, sometimes instead of a first step they 
need help in moving from a successful sixteenth step to 
an uncertain seventeenth step.

At worst, people who are overreacting get stuck 
in their reaction and may create a counterreaction, 
either in themselves or in other people. The state of an 
individual, or an analogous social network, can oscillate 
back and forth between the two opposite poles: 
between love and hate, overwork and inertia, chaos and 

conformity, et cetera. This is captured by the neural 
network metaphor of the gated dipole (see Chapters 5 
and 6) which encodes pairs of opposites.

Synthesis is analogous to justice, but overreaction 
is analogous to revenge. It is as if our emotional needs 
are treated as perpetual “victims” needing special 
treatment rather than defense of their equal rights. 
This is a common nonsense which is analogous to the 
current American disease of “political correctness.” It 
is like the mindset, for example, of the male-bashing 
portion of the feminist movement which treats women 
as victims, or the white-bashing portion of African-
American leadership which treats blacks as victims.

How can we structure psychotherapy in a more 
synthetic manner? The dynamic systems approach of 
neural networks can give us some clues.

It sounds like a truism to say that our brains, and 
therefore our mental lives, are dynamic and change over 
time. But psychotherapy has been uneven in integrating 
that idea into practice. A few psychological movements 
(e.g., humanistic, transpersonal, and at times Jungian 
psychology) tend to be ahead of others. As the humanist 
psychotherapist Roger Walsh discussed, mainstream 
therapy is still sometimes based implicitly on the 
common nonsense that there is a norm called “mature 
adult functioning,” that the goal of all therapy is to break 
barriers toward reaching this norm, and that growth 
basically ceases once the norm is reached20.

An individual’s conflicts are too often evaluated 
without regard to the person’s level of development 
(mental, emotional, physical, and spiritual). In contrast 
to this notion, Erik Erikson, one of the giants of modern 
psychotherapy, discussed several distinct stages of adult 
life21. These adult stages are characterized by struggles 
described as “generativity versus stagnation” and “ego 
integrity versus despair.” These deal with very different 
issues than the struggles of adolescence (e.g., “identity 
versus role confusion”) or childhood (e.g., “basic trust 
versus basic mistrust”). Erikson posited definite age 
ranges for these conflicts. The implications of neural 
network dynamics support his general conclusions but 
suggest there could be wide individual variations in the 
ages at which conflicts occur.

Besides the notion that growth ceases with 
adulthood, Walsh discussed another bit of common 
nonsense: that the main goal of psychotherapy is to 
reduce anxiety22. As Abraham Maslow pointed out, 
when lower-level needs have been met, a person may 
not move immediately toward absolute contentment. 
Rather, he or she may move to a higher level of dis-
content23! For example, if an underemployed person 
gets a steady job, her or his grumbling about lack of a 
job might be replaced by grumbling about whether 
the job expresses her or his deepest aspirations. If the 
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personal fulfillment issues get resolved, that can in 
turn be replaced by grumbling about the general un-
fairness of society (an example of what Maslow called 
a metagrumble).

As people make peace with aspects of their lives 
and take on new challenges, they naturally get anxious 
about their ability to succeed in more difficult tasks. It 
is important not to wring one’s hands about this kind 
of high-level anxiety but to recognize it as a “healthier” 
form of anxiety than the type people feel when worried 
about basic survival, or even about basic self-esteem. I 
had such a feeling of apprehension when, after having 
written a technical textbook that was adopted at 
several universities, I started in earnest to write this 
book for a general audience. My apprehension was not 
only natural and healthy, but akin to religious awe and 
rather pleasant!

When someone takes on a new challenge, 
however, the stress can make her or him revert to 
nonoptimal patterns of behavior that were previously 
abandoned in easier situations. At those times, other 
people—including the media, if the person is a public 
figure, and therapists—may become more critical of 
her or him than is justified. During the 1988 American 
Presidential campaign, for example, some reporters 
from the Boston Globe wrote a political biography of 
Michael Dukakis, the Democratic Party candidate. 
They said that Dukakis had learned useful lessons 
from the time back in 1978 when he had been defeated 
for re-election as Governor of Massachusetts. By 
abandoning earlier patterns, these reporters said, 
he had regained his office and then become a suc-
cessful Governor for two terms. The patterns he had 
overcome included speaking in an overly unemotional 
tone and failing to reward loyal campaign workers 
with job appointments. Upon reading this I noted that 
under the stress of running for higher office, he had 
reverted to his earlier unemotionality! Polls showed 
that the American public was critical of him for 
lacking passion (e.g., when asked how he’d react if his 
wife were raped).

Similarly, in his first few months as President, Bill 
Clinton fell into bad habits he had largely “outgrown” 
as a successful Governor of Arkansas. These included 
tendencies to make policies in secret, and to float the 
most radical proposals (e.g., his health care plan and 
policy changes on gays in the military) before garnering 
enough support for them. His mistakes led to an 
onslaught of media and public criticism that continued 
to hurt Clinton’s supporters a year and a half after his 
inauguration, during the November 1994, elections for 
the United States Congress. (Unlike Dukakis, Clinton 
was given a chance to grow in office and recover from 
his mistakes.)

What lessons can we draw from the Dukakis and 
Clinton stories? All of us, and psychotherapists in 
particular, need to show compassion toward those 
who are struggling with taking on new challenges, and 
showing stress as a result. In line with the theme of 
“what you get is more than what you see,” we need 
to give these people credit for past growth that may 
be temporarily extinguished by their current stresses. 
The more we as individuals and societies develop 
that kind of compassion, the more people will be 
encouraged instead of discouraged to stretch their 
limits. And stretching limits is what we need to create 
a cooperative world.

In order to encourage people to take on new 
challenges, we need to change the prevailing Western 
mode of emphasis on definite solutions24. Too much 
emphasis on measurable final results makes us tend 
to criticize people unduly for partial efforts in the 
right direction. One scientist who recognized this 
as common nonsense was Warren McCulloch, the 
physician, neuroscientist, and mathematician who 
was one of the founders of both neural networks and 
modern computer science. McCulloch was often criti-
cized for making speculative leaps that were far ahead 
of his time and therefore, because of how far science 
had developed, couldn’t be supported by airtight logical 
arguments. But he had a standard answer to such verbal 
attacks, which I believe applies to many other situa-
tions including therapy. He would answer: “Don’t bite 
my finger, look where I am pointing”25.

We can replace “finger biting” by a more common 
sense, open-minded attitude toward people if we view 
the human mind as possessing more richness and com-
plexity than it shows at any given time. This view of the 
mind is partly captured by the neural network model of 
preferences between Old and New Coke (see Chapter 
6). The Coke network suggests that people don’t always 
have “traits” or even “preferences.” Instead, they may 
have many possible, conflicting, but simultaneously 
existing behavior patterns, each able to appear in the 
proper context. If a behavior pattern we want isn’t 
currently visible, we shouldn’t lose faith that something 
might be done to bring it out. “What you get is more 
than what you see” needs to be an operative phrase for a 
genuinely humanistic psychology.

The mechanistic theory of cognitive functions 
provided by neural networks leads to another truism 
with major consequences. This is the notion that 
mental function combines multiple conceptual levels. 
My own neural network models of card sorting (shown 
in Figure 4.2) and consumer decision are dauntingly 
complex. It is even more daunting that each network 
shown in those figures models only a tiny part of the 
brain! This means that our brains and minds are so 
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intricate that no single aspect of our mental life can 
dominate all the others.

The lesson of such complexity for psychotherapy 
is to avoid reducing all personal struggles and conflicts 
to the lowest common denominator. In particular, it 
is wrong to confuse anxiety about a higher-level need 
with anxiety about a lower-level need. For example, at 
early stages of therapy, adolescents and young adults 
often have problems with basic self-esteem. That is, 
they are struggling to define themselves as autono-
mous beings independently of their background and 
respecting themselves as individuals. But years later, 
the same person who has achieved a fair amount of 
healthy autonomy may return to therapy to discuss 
anxieties about self-promotion in relation to some 
vocational or interpersonal goal. Selling oneself to 
others is a different mental level than selling oneself 
to oneself (although some personality types actually 
find the former easier than the latter). Confusing the 
two is not only inaccurate but potentially harmful. It 
may shake the client’s faith in the growth she or he has 
previously made in the self-esteem dimension. Good 
psychotherapy for such a person would draw on Erik 
Erikson’s theory of life cycle developmental stages26, 
which encourages a proper respect for different mental 
and cognitive levels.

Focusing on Health, Not Disease

Abraham Maslow broke new ground in clinical 
psychology by focusing on what makes people mentally 
healthy, not how they are mentally deficient27. He 
treated neurosis as an ill-conceived attempt at growth. 
While he inspired a large Humanistic Psychology 
movement, Maslow’s insights are too often ignored 
even today by many practicing therapists. When they 
see a client stuck in a neurotic pattern, some therapists 
ask why he or she wants to preserve the pattern. This is 
unnecessarily insulting because the person is really at 
that point in time a captive of “The good that I would I 
do not: but the evil that I would not I do”*.

In fact, it is often difficult to disentangle neurotic 
behavior patterns from healthy adaptive patterns. 
Most neurotic patterns have perseverated from an 
earlier time, such as childhood. But the pattern usually 
involves a tendency that covers a wide range of situa-
tions. This means that some perfectly healthy behavior 
may accidentally fit into the same general pattern as 
the neurotic behavior! For example, suppose that as a 
single person, you became overly cautious in entering 

* As in Chapter 1, “evil” is taken here in the sense not of delib-
erate wickedness, but of stunting human growth or potential.

sexual relationships, and this led to blocks against cre-
ativity in other areas of life. Then suppose you get into 
a good marriage, and AIDS is epidemic. Caution in sex 
outside of marriage is now appropriate, both for marital 
stability and for the health of the two partners. But 
on some brain level, the current appropriate behavior 
reinforces the earlier timidity which suppressed cre-
ativity. In this example, a statement by a therapist that 
you “want” to stay timid is particularly inappropriate 
because your behavior is justified by healthy personal 
goals.

The normative lesson of the “sex and AIDS” 
example is that there is a world of difference between 
wanting to do X and wanting to do Y which has conse-
quence X (even if the wanter knows it has consequence 
X!). The therapist should honor this difference to 
enhance the client’s self-respect.

To put it another way, not all emotional conflicts are 
what Maslow calls “growth versus safety.” Some could 
be more accurately described as “growth versus growth”: 
dilemmas that occur when the person feels a potential 
conflict between two courses of action, each of which 
seems to him or her to advance two separate and healthy 
goals (such as individual creativity and good marital 
relations). Once again, the effort should be directed at 
novel syntheses that bridge such paradoxes.

Current mainstream psychotherapy, in the United 
States at least, tends to focus on pointing out the 
client’s inner conflict. For people (adolescent or adult) 
whose self-awareness is low, people who have been 
stuck in a habitual pattern and slow to challenge it, this 
mainstream focus is necessary and valuable. For many 
people at a higher stage of self-awareness, however, 
integrating these conflicts, as in the synthetic style of 
Daniel Wegner and Robin Vallacher28 (see Chapter 7), 
is more useful. If such a person is overly self-sacrificing, 
for example, it’s not enough to exhort the person to be 
more assertive and defend her or his autonomy. She 
or he may be seeking creative ways to combine asser-
tiveness with consideration for the interests of other 
people. Such a person may have already overcome 
the abstract guilt of a confining religion or possessive 
parents, but still care a lot about a significant other, 
friends, family, or a community. This person will 
usually want to keep others’ needs in mind while at the 
same time defending her or his own.

The famous psychological and sociological results 
on self-fulfilling prophecy and Pygmalion effects (see 
Chapter 1, Case 1) tell us that the more we believe 
people can do, the more they will do. So the therapist 
shouldn’t underestimate his or her client’s level of 
growth. A therapist who communicates a faith that the 
client can reach his or her higher goals will be more 
likely to make the client achieve those goals.
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David Hestenes, who is a neural network modeler 
and an innovator in science education, has suggested 
(personal communication) that education is a good 
metaphor for most of what psychotherapists can do. 
The medical model which is applicable to patients who 
have serious mental illnesses may not be a good one for 
people who are less disturbed but simply seeking new 
patterns for work or relationships. The model of learning 
a skill (either a social or a time management skill, for 
example) may be a better one. Hestenes is interested in 
applying neural network theory to the learning processes 
involved in education, a project that hasn’t yet begun.

Synthesizing paradoxical goals within the individ-
ual is analogous to the mediation that many therapists 
practice successfully within groups29. As with groups, 
there is usually some merit to both “sides” of the 
argument, and it is unhealthy to dismiss either side. 
This kind of synthesis is also analogous to the politics of 
meaning30 (see the section on “Implications for Politics” 
later in this chapter for more discussion of this).

Appropriate methods of psychotherapy are diverse 
and context-dependent. These methods run the gamut 
(for different people) from behavior modification to 
primal scream, meditation to Jungian analysis: the 
list is long. Still, both neural dynamics and Maslow’s 
outlook suggest one very general paradigm that is 
applicable in many situations. A client has a persistent 
behavior pattern with a bad consequence, call it A, 
and he or she wants to change the pattern. Current 
mainstream therapy American tends to focus on the 
pathology which caused, or is causing, the pattern 
itself. Instead, a more health-oriented approach is to 
treat the pattern as an attempt (even if it is an unsuc-
cessful attempt) to achieve a good consequence B. For 
example, a person may subconsciously avoid improving 
his or her performance on a job in order to keep other 
people from being jealous and so preserve valuable 
friendships. The therapist should then discuss with the 
client how to get B without A, even if it’s more difficult 
than his or her current mode—in that case, how to 
improve job performance while making sure that the 
job improvement doesn’t destroy friendships.

Psychotherapy a century after Freud is still far 
from being a science. There is much work ahead in 
applying to therapy the insights from the sciences of 
this book—neural network theory, dynamical systems, 
neuroscience, and experimental psychology. There have 
been a few efforts in this direction, sporadic so far31. 
The insights of the last two sections can help point the 
way toward a more refined scientific theory of effective 
therapy. This will help make the systematic distinctions 
between people at different life stages and different 
levels of coping that are too frequently glossed over in 
current practice.

The systems theory we have employed in this book 
points to analogies between organizations at different 
levels of complexity. Concepts designed to deal with 
one level are often useful as metaphors for processes at 
another level. In this case, the approach I have taken to 
individual therapy also suggests approaches to “therapy” 
for communities, societies, and political systems.

Building Healthy Work Places and Organizations

Like therapy for the individual, organization in 
the work place or community is most effective when it 
appeals to the best instincts in people. The basic princi-
ples of listening to conflicting interests, respecting the 
dignity of all different points of view, not overestimat-
ing people’s cynicism but looking for the best in people, 
are applicable in organizational and work situations as 
well as in individual or group therapy.

Mediation is an increasingly common method 
for resolving disputes, such as in legal disagreements 
or divorce cases, and one that involves specialized 
training32. The skill of facilitation in an organizational 
or work setting is often a variant of mediation. Authors 
who write about mediation of disputes emphasize that 
mediation isn’t therapy. Mediators don’t seek to change 
or heal the people involved, but merely to achieve a 
settlement of specific issues that the people involved 
can agree to live by. But I think the difference between 
the two situations is less a difference of behavior prin-
ciples than it is a difference of goals. Moreover, dealing 
peacefully with a difficult situation can lead to personal 
healing as an accidental by-product. And facilitation in 
situations where more continuing intimacy is desired—
marriage counseling, or leadership in close-knit 
community groups—can sometimes include deeper 
explorations of feelings than is called for in typical 
divorce mediation.

There has been much writing recently on how to 
restructure work situations to promote good communi-
cation between employees, as well as self-actualization 
by individuals33. In particular, the management theorist 
Chris Argyris has long sought ways to overcome what 
he calls “defensive routines” in the workplace. These 
are strategies, particularly by management, that protect 
turf and image at the cost of effective communication. 
Such routines are characterized by “the use of soft data 
… Inferences that are tacit and private … Conclusions 
that are not publicly testable”34. Argyris demonstrated 
earlier that defensive patterns are common even in 
firms where the participants characterize the relation-
ships as frank and open35. The consequence is a lack of 
perceived freedom of emotional expression, including 
expression of work-related complaints, by lower-level 
employees.
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Like habitual patterns of people with frontal 
lobe damage (see Chapter 4) and entrenched mal-
adaptive patterns of imperial societies (see Chapter 
1, Case 2), defensive work routines take on a life of 
their own. These patterns, in the typical pattern of 
common nonsense captured by the MART neural 
network of Figure 4.2, tend to justify themselves 
and resist change. But there are known ways both 
to change and prevent them. Argyris discusses the 
skills required for preventing defensive routines36, 
with case studies in later chapters of the same 
book. Figure 9.1 contrasts two general models for 
business organizations drawn from Argyris’ work. 
His Model II, which he considers more effective 
against defensive routines, is built on openness, a 
striving for synthesis rather than winning or losing 
in conflict situations, and a deemphasis on rational-
ity. Argyris cautions, however, that his more guarded, 
less open Model I can’t be abandoned utterly:

Acquiring Model II as a theory in use does 
not mean that we should discard Model 
I. The latter is more effective for routine, 
nonthreatening issues. The former is more 
effective for nonroutine, innovative issues 
as well as those that are threatening and 
involve defensive routines37 *.

A more comprehensive theory about what types 
of social and organizational situations require what 
types of responses is outlined in the work of the 

* The common human tendency is to cling to safe old 
paradigms when situations get more threatening. Argyris 
hints that the best strategy is to do the exact opposite!

interdisciplinary social scientist Sam Leven.38 Leven 
described three prevailing human decision making 
types (see Figure 6.1), which are somewhat analogous 
to the three parts of the triune brain (instinctive, 
rational, emotional). These types are the Dantzig 
solvers who tend to stick to one pattern of doing 
things; the Bayesians who optimize among a fixed set 
of rules; and the Godelians who favor innovation and 
intuitive mental leaps. While it is common for the 
same person to adopt different decision styles for 
tasks of different complexity, Leven suggests that 
there is a large correlation between the appropriate 
solver type and the type of organizational task. An 
example Leven uses of a “Dantzig” task is simplifying 
a particular piece of computer code. A “Bayesian” 
task is selecting and applying a technically advanced 
decision method for, say, economic prediction. A 
“Godelian” task is figuring out how to adapt a firm’s 
methods to a changed market or a changed cultural 
environment.

Leven applied variants of his “triune” decision 
theory to a wide variety of social scientific dis-
ciplines, ranging from child psychology to orga-
nizational management to economics. While he 
carefully avoided saying that any of the three styles 
is “superior” to the others, it seems clear that the 
complexities of the Information Age increase the 
value of the “Godelian,” innovative, intuitive style. 
This point is made by authors who have described 
cutting-edge work situations, such as John Naisbitt, 
Patricia Aburdene, Edgar Peters, and Alvin Toffler39. 
These authors stressed the importance of playing 
hunches and being adaptable, rather than sticking to 
the tried and true. In the same vein, Argyris suggests 
that common ethical values such as honesty and 

Figure 9.1  Two models for organizational management  (Adapted from Argyris, 
1985, p  82 and p  260 )

Model I (more guarded)

Organizing Principles
Controlling the purpose of meetings; 
Winning as much and losing as little 
as possible; Avoiding negative feelings; 
Maximizing rationality

Action Patterns
Try to win arguments; Save everyone’s 
face and avoid embarrassment

Organizing Principles
Inaccurate communication; Distrust; 
Defensiveness; Self-fulfilling prophecies; 
Cascading mistakes

Model II (more open)

Organizing Principles
Accurate information;Informed decision-
making; Emotional commitment to 
decisions

Action Patterns
Try to test arguments openly; Frankness 
more than face saving

Organizing Principles
Fewer cascading mistakes; Better 
solutions for problems
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trustworthiness need to be preserved as general 
principles but redefined in their details. These 
values, he says, can be stretched to include flexibility 
and openness rather than resolute adherence to a 
formula.40

Just as psychotherapy has suffered from the 
common nonsense that the main goal of therapy is 
to reduce anxiety41, organization theory has suffered 
from the common nonsense that the main goal of 
management is to reduce chaos. By contrast, the 
current crop of futurists (Peters, in particular) 
declare that chaos, at the right times, is productive.

What might chaos be good for? For some ideas, 
let’s return to the mathematics of dynamical systems. 
Dynamical systems (whether representing the individual 
nervous system, a business, an economy, a society, et 
cetera) may fall into one of many attractors (or stable 
equilibrium states). Figure 7.1 shows that the attractor 
a system falls into may not be the optimal one. When 
chaos is forbidden or discouraged, the tendency is to seek 
and settle into the nearest available equilibrium, even 
if it is one that is unsatisfying or stifles people’s spirits. 
By contrast, encouraging chaos might help in ultimately 
moving the system toward a more desirable attractor.

The idea that chaos can facilitate productive 
change is supported by the work of the neurophysiol-
ogists Christine Skarda and Walter Freeman. Skarda 
and Freeman discovered electrical patterns in a part 
of the brain (the olfactory area) that appear to be 
chaotic in the mathematical sense, most of the time42. 
Moreover, they found that the chaotic patterns change 
to more ordered and regular electrical patterns as the 
animal encounters significant stimuli (in this case, 
odors). These authors conjecture that the role of 
chaos in the nervous system is to enable variability 
of responses. Variability arises from redirection of 
attention to newly significant sensory patterns in the 
environment.

In both brains and organizations, order is good 
when a satisfying solution has already been reached. 
In that case, the organism knows what to attend to, 
and needs its attention kept in focus. Chaos may be 
good when a satisfying solution is still being sought, 
or the organism’s attentional focus is in transition. 
Based on this, a playful pagan religion has arisen in 
the San Francisco area called Discordianism. The 
Discordians are devoted to the worship of Eris, the 
ancient Greek goddess of chaos. They proclaim that 
“creative disorder, like creative order, is possible and 
desirable; and that destructive order, like destructive 
disorder, is unnecessary and undesirable”43. Their 
religion is meant to banish “the curse of Greyface,” 
which I interpret as conformity or unthinking 
adherence to known, dull formulas.

Implications for Politics

What do this book’s ideas about therapy and 
self-actualization imply for politics? Again, a 
synthetic approach to politics is called for. Such an 
approach will transcend the traditional distinctions 
of conservative versus liberal but include the best of 
each. From traditional liberalism it will gather the 
notion of activist government that openly seeks to 
promote the welfare of average people. (Later, we 
will see an analog for this form of government in the 
individual human brain!) From conservatism it will 
gather the notion that enduring values and commu-
nities are important.

One of the more promising current syntheses in 
the United States is the politics of meaning movement. 
Its major proponent, the Jewish magazine editor 
and activist Michael Lerner, advocates liberal-
ism divorced from two of its attendant pieces of 
common nonsense. These are “the myth of external-
ity’ (meaning the belief that people make political 
decisions solely on the basis of narrow economic 
self-interest) and “the excessive focus on individual 
rights”44. Instead, Lerner’s vision is of a participa-
tory political system in which people feel a sense of 
community and all interest groups engage in mutually 
respectful dialogue. If small intentional communi-
ties45, and the fictional utopian society of Ernest 
Callenbach46, are accurate guides, such dialogue can 
become quite emotional and personal as issues are 
ironed out.

Hence, our prescriptions for politics are an echo 
of Chris Argyris’ notion (see Figure 9.1) that bridges 
should be built between opposing positions, rather 
than each side seeking simply to “win.” In our current 
global society, strong stands do need to be taken on 
issues that impact large numbers of people. These 
include the environment, poverty, and health care. But 
I agree with the essayist John Saul that the American 
and European political systems have suffered from too 
much emphasis on finding definite answers47, even if 
the answers found aren’t good ones. Presidents and 
Prime Ministers are criticized as vacillating or weak 
if they don’t come quickly to decisive action, regard-
less of the daunting complexity of the problems they 
deal with. Leaders of the men’s movement, like Mark 
Feigen Fasteau and Mark Gerzon48, trace this strain 
in Western politics to images of masculinity that have 
grown up over the centuries. Political leaders are 
still predominantly male. Like other men they feel 
the need to “prove their manhood” by showing they 
are strong and not weak, even when the action they 
take to demonstrate their strength is inappropriate. 
We can hope that the end of the Cold War between 
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capitalism and communism* will encourage the 
exercise of power by both women and men who don’t 
need to prove their toughness.

We can certainly see broad visions for where we 
want to take the world in the next century—some of 
which I will discuss at the end of this book. But within 
these visions there should be few preset plans. Rather 
we need to experiment, as long as we take care that 
people don’t suffer too much from being “guinea pigs.” 
In any social experiment, those people whose lives are 
strongly affected by the outcome should also be par-
ticipants. Also, we need to complement social change 
by a long-term outlook that allows for contemplation 
as well as action. This can be related to a renewal of 
religious faith, but faith of a more open and fluid kind 
than has prevailed in the past.

An emphasis on long-term vision would be rev-
olutionary for the Western world. John Saul argues 

* This description of the Cold War is merely historical: 
it is not meant to imply that capitalism and Russian-style 
communism are the two major alternative models for 
society! The possible future society outlined in the last 
chapter is far from either.

that the West’s “dictatorship of reason” has inevitably 
led to excessive focus on short-term gains, such as 
quarterly profits of companies49. Figure 9.2 shows other 
symptoms of the short-term outlook. The bidirectional 
arrows in that figure signify that attitudes, whether 
constructive or destructive, tend to carry over from 
one walk of life to another. Distrust of broad vision in 
politics tends to generate distrust of grand theory in 
science, and vice versa. Both distrusts are related to a 
“crackpot realism”50 that not only worships the here 
and now, but denigrates any belief that things could be 
different from how they are here and now. Cynicism, 
and loss of the will to change things, are the inevitable 
consequences. Fortunately, the reverse is also true: 
synthetic, visionary, innovative thinking (i.e., common 
sense) in one walk of life tends to carry over to another.

We live in a world where the old ways are dying 
hard. Uncertainty makes people cling to the past in a 
failed attempt to achieve a stable equilibrium. But an 
equilibrium or stable state is not necessarily good in 
itself. People often cling to known but safe possibilities 
just for security. The stresses and uncertainties of the 
present are leading to poverty in much of the world, 
and a very nervous affluence in the rest. This is making 

Figure 9.2  A few interrelated symptoms of Western society’s pervasive short-term 
oriented mentality, in different walks of life 
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many people long for a return to traditional hierarchies 
and traditional, strong, restrictive religions.

Does this mean we are doomed to submit to rising 
fundamentalism and tribalism all over the world? 
No, in opposition to fundamentalism there is also a 
rise in creative visionary thinking, even if it is still by 
a minority of people. This chapter has illustrated a 

few examples of such vision. Our minds have a long 
way to go to catch up to our technology, but strides 
are being made. The last section of this book will take 
the insights of the first two sections, about the brain, 
neural networks, and self-actualization, and outline the 
world these insights can help us create.
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Chapter 10

What You Get is More than 
What You See

Nature or nurture? are personality and 
mental ability determined by heredity or envi-
ronment? People get emotionally wrought up on 

both sides of the debate. The “nature” advocates argue 
passionately that unless we recognize differences—not 
just between individuals but between groups, like races 
or sexes—people won’t be encouraged to develop their 
unique potentials (see the recent popular book The 
Bell Curve1). We need, they say, to recognize our best 
potential rocket scientists as well as our best potential 
care givers, and not try to make one into the other. The 
“nurture” advocates argue just as passionately that we 
must treat people equally and avoid oppressing people 
or groups. They say that anybody can become, as my 
Jewish immigrant ancestors would have said, “an 
anything” if encouraged by society.

There’s an old joke about a group of college 
students animatedly carrying on this argument about 
heredity and environment in one of the students’ 
homes. The host’s grandmother happens to be around 
and overhears the discussion. She butts in, “Back in my 
day it was simpler. When the kid looked like his father, 
we said it was heredity. When the kid looked like his 
neighbor, we said it was environment.”

Without taking the grandmother’s comment 
literally, we can use it to deflate the silliness of 
extreme positions that exclude either genetic or envi-
ronmental influences. From the viewpoint of current 
brain science, both extremes—nature alone or nurture 
alone—look like common nonsense. The academic 
psychologist Warren Tryon suggested that the modern 
conceptual tools provided by neural network theory 
can be a basis for bridging the paradox between nature 
and nurture, along with several other paradoxes in 

psychology2. The current state of neural networks, 
neuroscience, and psychology leads us to two conclu-
sions about nature and nurture:

1. Both nature and nurture are important, and neither 
is dominant. Influences during the critical period 
of child development have lasting effects on the 
person’s brain structure as well as personality. 
For an extreme example, the neuropsychiatrist 
Bruce Perry and others have shown that prolonged 
periods of abuse lead to a chronic stress reaction 
in children that alters the distribution and 
usability of some of the neurotransmitters in the 
brain stem3. Brain changes due to less extreme 
factors, such as the emotional and intellectual 
richness or poverty of the family environment, 
are less well established, but all evidence points to 
the existence of such changes. On the other hand, 
Perry also emphasizes that people have different 
genetic tendencies toward different types of 
mental disorders, and these tendencies will affect 
what happens to the abuse victim as an adult.

In the 1990s there developed a popular perception, 
at least in the United States, that scientists as a whole 
are viewing personality as mainly genetic and inborn. 
This was the cover story of a recent issue of Life 
magazine, for example. The reality is that recent sci-
entific findings point to both nature and nurture, but 
some powerful corporations find it to their benefit to 
selectively emphasize nature. For example, the science 
writer and social activist Jeremy Rifkin discussed 
the growing biotechnology industry and its efforts to 
make massive profits from patenting and marketing 
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particular human genes. Rifkin noted that the biotech-
nology industry depends on its scientific foundation: “a 
spate of new scientific studies on the genetic basis of 
human behavior and the new sociobiology that favors 
nature over nurture are providing a cultural context 
for the widespread acceptance of the new biotechnolo-
gies”4. He went on to promote a growing movement for 
“genetic rights,” involving both religious groups and 
human rights advocates; that is, trying to place limits 
on profit making from human genes.

2. Even nature and nurture together don’t account for 
the sum total of personality. Personality, skills, and 
mental tendencies come from dynamic interaction 
among many influences. Both nature and nurture 
play major roles, but so does the situation the 
person is in at the present time. Brain science 
suggests we should add to both nature and nurture 
a third set of influences: choice or context. This 
tells us that human possibilities are more variable 
and richer than our common nonsense makes 
them seem—that is, “what you get is more than 
what you see” (see the “bullets” in Chapter 1).

Nature and Nurture Revisited

People who think personality is all genetic often 
draw analogies between mental function and function 
of other parts of the body. They use arguments such as: 
“just like some people are naturally taller or stronger 
than others, so are some people naturally more 
aggressive, more fearful, more contemplative, more 
extroverted, et cetera.” Since the brain is composed of 
living cells and subject to the laws of genetics like the 
rest of the body, these arguments are partially valid. 
However, there’s a major difference between the brain 
and the rest of the body which hints that environment 
should have more influence on brain function than on 
any other type of bodily function.

The difference has to do with the overarching 
function that the brain is specialized to perform. 
The brain’s basic purpose is to mediate between the 
organism and its environment. Our elaborate system 
of concepts, beliefs, thoughts, and feelings serves to 
translate sensory signals from the outside world into 
motor acts for us to perform—whether the ultimate 
purpose of those acts is mere survival or richness of 
experience. And in order to mediate most effectively 
with the environment, the brain should be able to 
change with the environment.

This type of brain change enables us to learn, both 
from parents and adult mentors during childhood and 
from other people and experiences all through life. 

The infant’s brain is more changeable than the adult’s, 
the critical period for development being about four to 
seven years. During this critical period, new cells and 
connections can form in the brain, as well as existing 
connections becoming stronger or weaker. So the 
young child is both more flexible and more vulnerable 
than the older child or the adult. But in the adult, 
while no new cells are believed to form (and, possibly, 
no new connections), existing connections can still be 
made stronger or weaker by experience.

Both scientists and the public have taken a long 
time to accept that the environment actually causes 
changes in the brain at the level of single-cell neuro-
physiology and neurochemistry. But as early as the 
turn of the Twentieth Century, a few psychologists 
proposed such a cellular change as a way to account 
for their behavioral observations. Sigmund Freud, 
before his career became diverted to psychoanalysis, 
spent a lot of time pursuing biological explanations of 
behavior. Freud proposed that learning an association 
between two concepts (such as the sound of a person’s 
name and the appearance of her or his face) involves 
strengthening a synapse between two neurons that 
encode those concepts5. Much later, in a seminal 
book published in 1949, the behavioral physiologist 
Donald Hebb proposed that some kind of change in 
the structure of the synapse between two neurons 
(see Figure 10.1) takes place if the two neurons are 
electrically active at about the same time6. This sort of 
learning in neural networks is in fact still often called 
Hebbian learning.

Many neurophysiologists resisted the idea of a 
change at the synapse until it was demonstrated by 
electrical recordings from single neurons. Whereas 
psychologists observe whole people or animals, neu-
rophysiologists work with electrodes small enough 
to insert into neurons of diameter a thousandth 
of a millimeter or less. Placing these electrodes 
requires delicate control, and even in skilled hands 
they sometimes break. As a consequence, results of 
neurophysiological experiments typically come much 
more slowly than results of psychological experiments. 
Whereas Hebb’s idea was based on Pavlov’s condi-
tioning results, published in 1927, the first laboratory 
observation that actual synapses could change in 
strength didn’t occur until 1965 in invertebrates and 
1973 in mammals. Hebb’s hypothesis of an actual 
change in the shape of the synapse was not confirmed 
exactly, but more subtle biochemical changes at the 
synapse or the surrounding cell membrane were found 
that had roughly the same effect.

The first significant result about learning at the 
nerve cell level was due to Eric Kandel and Léon 
Tauc, who in 1965 discovered in the California sea 
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slug (Aplysia) a mechanism called heterosynaptic 
facilitation7. Heterosynaptic facilitation has been 
defined as “a change in synaptic efficacy (or cellular 
excitability) in one neuron as a result of release of a 
modulatory transmitter from another neuron”8. This 
work initiated a long series of detailed cellular studies 
of learning in Aplysia and other invertebrates, which 
is still taking place.

In mammal brains, the first significant result was 
due to Timothy Bliss and Terje Lømo, who in 1973 
demonstrated in the hippocampus (see Figure 3.1) of 
the rabbit’s brain a phenomenon they called longterm 
potentiation (LTP)9. LTP is defined as “a persistent 
enhancement of synaptic efficacy generally produced 
as a result of delivering a brief (several second) 
high-frequency train … of electrical stimuli to an … 
incoming … pathway”10. In other words, an existing 
synapse becomes strengthened, in the sense that an 
electrical impulse to the incoming pathway becomes 
more likely to cause electrical activity in the neuron to 
which it connects. This increase in synaptic strength 
can last up to several hours in an interconnected group 
of isolated neurons grown in the laboratory, and up to 
several days in a living animal.

Bliss and Lømo didn’t relate LTP directly to 
learning, but later physiologists did. Specifically, these 
physiologists showed that LTP can be enhanced while 
the animal is learning associations between concepts. 
The area of the brain where they observed it, the hip-
pocampus, is heavily involved in learning such new 
associations and encoding them in memory. Many 
scientists now believe that the cellular changes related 

to LTP make the hippocampus uniquely suitable for its 
job of encoding learned associations between concepts 
and laying down memory traces11.

The findings in both slugs and rabbits, and later 
in other species, have been convincing. Because of 
these findings, most scientists now agree that day-
to-day events, especially unexpected ones, cause 
changes in the chemistry of neural transmitters at 
some synapses. The exact biochemical mechanisms 
for these changes are not well worked out. Nor do 
scientists even yet have a clear idea which group of 
neurons in which part of the brain encodes a concept 
such as a particular friend’s face. Results are coming 
quickly, however, both from biochemical studies of 
neural transmitters and from imaging that indicates 
which regions of the brain are metabolically active in 
the presence of specific stimuli.

The mounting evidence for the role of learning in 
the brain hasn’t yet fully reached the public conscious-
ness, at least in the United States. The media tend to 
play up the genetic side of personality more than the 
environmental. Partly this is because in a competitive 
market-oriented society, a belief in genetic tendencies 
is convenient and a belief that social change has an 
effect is inconvenient.

I often hear parents (some of them scientists 
themselves!) argue that behavior must be genetic, 
because they treated two of their children the same but 
their personalities came out totally different. But none 
of us ever really treat two people exactly the same, even 
if we have no intention to discriminate. Birth order and 
gender, for example, inevitably make a difference in 

Figure 10.1  Diagram of Hebb’s structural change hypothesis  The knob at the 
synapse from presynaptic neuron A to postsynaptic neuron B gets larger after an 
impulse at A is repeatedly followed by an impulse at B  (Adapted by permission of the 
publisher from Levine, Mathematical Biosciences 66, 1-86  Copyright 1983 by Elsevier 
Science Publishing Co , Inc )
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the child’s environment. Also, the parents may be at 
different stages in their own lives (vocational, interper-
sonal, or spiritual) when the two children are in their 
critical periods of mental development. Changes in the 
parents’ income, job situations, quality of marriage, 
religious beliefs, or anything else can certainly affect, 
at an unconscious level, how they deal with their 
children. So these kinds of homespun observations of 
behavior are subject to many possible interpretations.

The conclusions we draw from observing behavior 
are heavily influenced by the cultural beliefs we bring 
to our experiences. The cultural belief that personality 
and mental tendencies are genetic, that people “have 
essential traits,” seems to be stronger in the United 
States than anywhere else. One example has to do with 
beliefs about possession of specific intellectual talents. 
The educational psychologist Harold Stevenson and 
his colleagues have done a series of studies comparing 
American, Japanese, and Taiwanese elementary school 
children on mathematical performance12. These 
researchers found that Americans lag behind Asians 
in mathematical skills, but not in reading skills, even 
at the age of five. One reason, Stevenson and his col-
leagues discovered, is that Americans tend to believe 
people either are born with mathematical ability or 
can’t acquire it. Both Taiwanese and Japanese, by 
contrast, tend to believe that while mathematical 
ability may vary significantly between people, anyone 
can learn basic skills and concepts in the subject with 
hard work.

The conclusions of Stevenson’s group on mathe-
matical skill are supported by the American concept 
of a “nerd” or “geek” as a distinct type of person, 
technically bright but inept at life in general*. Some 
of my colleagues raised elsewhere (e.g., Western 
or Eastern Europe) have told me that this concept 
doesn’t have an equivalent in the societies they grew 
up in. This mind set about mathematical ability 
leads to a cultural tendency to dislike quantitative 
pursuits, which is bound to have bad consequences 
for American technology.

But is mental function all nurture and no nature? 
Certainly not! While training influences which of a 
range of possible behaviors we express, the range itself 
differs between people. Different talents and tenden-
cies are stronger in different people, even if there is a 
lot of overlap. For example, almost everyone can learn 
basic math, its applications to other fields, and its 
implications for science and philosophy, but it is likely 

* The nerd stereotype has been moderated in the 1990s 
by the rise of the class of computer entrepreneurs, but still 
persists.

that fewer people can earn a living proving mathemat-
ical theorems. Moreover, in addition to inborn aspects 
of personality or mental skills that are unique to each 
individual, we also have a genetic endowment that is 
universal and includes basic needs and values. The set 
of values discussed by Abraham Maslow13, all the way 
from safety and nutritional needs to self-actualization, 
is probably inborn in each of us.

Ignoring either nature or nurture can lead to op-
pression. The anthropologist Melvin Konner pointed 
out that the Nazis emphasized nature but the Russian 
Communists under Stalin emphasized nurture14. 
The Nazis built their oppressive society around the 
“natural” superiority they believed Germans had 
over other races. But, Konner added, the Stalinists 
built an equally oppressive society around the belief 
that people could be nurtured to love the Communist 
system more than their own families and friends.

Maslow’s notion of universal needs argues that 
people have limits to their mental flexibility. People do 
sometimes accept violations of their basic rights when 
they feel powerless, as under the Nazis or Stalinists, 
but our own neural networks are constructed so that 
we can never be truly happy with those violations15. 
Even in the more superficially appealing dictatorship 
of Brave New World, or the potential future technolog-
ical paradise offered by escaping into virtual reality, 
I believe we would on some unconscious level feel 
unsatisfied. The writers of the American Declaration 
of Independence may have had this aspect of human 
nature in mind when they spoke about our “inalienable 
rights” to life, liberty, and the pursuit of happiness.

Even nature and nurture combined don’t tell the 
whole story about what aspects of human personality 
are expressed and when they are expressed. Nature 
and nurture usually provide us with more than one 
choice of possible behavior. Since two behaviors in our 
repertoire may be mutually incompatible (say, standing 
up or sitting down), there needs to be some way for the 
context to help us decide which one to express. There 
seems to be some evidence that the neural circuits for 
many choices of behavior exist all the time and are 
ready to be released at the proper moment. Most of the 
time any given behavior is held in check (in biological 
terms, inhibited), awaiting the proper neural signal that 
inhibits the inhibition and so disinhibits the behavior.

Add Disinhibition

A biological basis for disinhibition has been 
suggested by the neurochemist Eugene Roberts16. 
Roberts has extensively studied the distribution in 
the brain of various neural transmitters, such as ace-
tylcholine, norepinephrine, and gamma amino butyric 
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acid (GABA). He showed that GABA is an inhibitory 
transmitter; that is, a signal caused by release of this 
chemical substance tends to reduce the electrical 
activity of the neuron to which the signal is sent17. 
Some GABA neurons when active inhibit certain 
complex patterns of neural activity that involve large 
numbers of neurons and may relate to specific behav-
ioral tendencies. These GABA neurons are in turn 
inhibited by neurons that use some other transmitter, 
such as acetylcholine, dopamine, or norepinephrine. 
Inhibition of GABA causes release of a neural activity 
pattern that has already been programmed and leads 
to some set of behaviors.

Figure 10.2 shows a generic scheme for disinhi-
bition of some complex behavioral pattern. This is 
mediated, in Roberts’ theory, by areas of the brain that 
he calls command centers because they send “command 
signals” that may determine which of several possible 
behaviors is expressed. These command centers are 
in widely scattered areas of the brain (e.g., the cere-
bellum, brain stem, basal ganglia, and cerebral cortex) 
and even the spinal cord. Different centers control a 
wide variety of neural activities—possibly including 
neural activities that support beliefs as well as those 
that support motor actions. Therefore, the particular 
anatomy in Figure 10.2 actually has a great many 
variations in different parts of the nervous system. 
Also, the exact neural transmitters used could vary in 
different brain regions. But there appear to be some 
common features, including the role of the inhibitory 
transmitter GABA and selective disinhibition, which 
are common throughout all these different examples.

Roberts speculates that disinhibition provides 
an efficient way to keep behavior flexible. If contexts 
change and radically different sets of behaviors 
become necessary, the brain doesn’t have to generate 
the required behavior pattern anew each time. Rather, 
the pattern can be stored permanently, inhibited most 
of the time (in technical terms, tonically inhibited), 
and disinhibited by signals representing the appropri-
ate context for its release. This context could either 
be a demand from the environment (social as well as 
physical) or a strong internal desire.

In his most recent work18, Roberts has referred to 
the pattern being released as a local optimizer. What 
criterion it is using for optimization (see Chapter 4 
of this book) depends on the context. This allows for 
variability because it means that the person or animal 
(or society) can optimize different things at different 
times. For example, a person may have moods where 
she or he wants to be very social and maximize the 
number of possible friends. But the same person may 
have other moods where she or he wants to be con-
templative and maximize the quiet time needed to 

think through a deep thought or work out a personal 
emotional problem.

Roberts’ broad theory of disinhibition has, I 
believe, implications for mental function and social in-
teractions that go beyond the scope of his own articles. 
Disinhibition theory strengthens the idea that “what 
you get is more than what you see.” How people are 
acting at any one time represents not their “traits” but 
only one of many possible patterns in their behavioral 
repertoire. Consider, for example, the case of mathe-
matical ability mentioned earlier. People who do well 
in college mathematics courses don’t necessarily have 
a “special talent.” They may simply be people whose 
math phobia has been inhibited and whose abstract-
ing and calculating abilities have been successfully 
disinhibited*.

Often, behaviors that are not currently observ-
able need to be considered as possibilities. From this 
viewpoint, a criterion for judging human interactions 
is: what part of a person’s overall behavioral reper-
toire do those interactions selectively disinhibit, or 
bring out?

A good metaphor for this kind of selective 
disinhibition is education. The Latin word educare 
means, literally, to “lead out” or “draw out.” The best 
educators see their work not so much as sharing new 
knowledge or wisdom, but as bringing out the capacity 
of students to develop their own skills, that is, to teach 
themselves. Good psychotherapy, also, can serve to se-
lectively disinhibit desirable behavior patterns that are 
held in check by the client’s fears or cognitive habits 
(see the last chapter).

Selective disinhibition needs to be considered as 
well in structuring organizations. In government or 
business organizations whose work involves flexible 
responses to diverse and rapidly changing situations, 
it is important that a wide range of possible actions be 
discussed. Under some circumstances, ideas that are 
normally inhibited by standard organizational policy 
should be disinhibited. This suggests a loose command 
structure, in line with the studies of Chris Argyris on 
flexible management patterns (see Chapter 9) 19. That 
is, the structure would encourage, and not punish, 
feedback from any member of the organization to any 
other. Threats which inhibit employees, for example, 
from criticizing those of higher rank in the organiza-
tion, would be removed as much as possible. This also 
suggests giving prominent roles to people with an 
innovative, risk-taking, hunch-playing decision style20.

* One thing that helped me to be good at math was 
learning to play with numbers in childhood before being told 
that math was supposed to be hard!
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The importance of disinhibition sheds a new 
light on the old nature-nurture controversy, and 
also on the more recent sociobiology debate. There 
are three, not two, major components to the indi-
vidual’s behavioral repertoire. First, there is genetic 
endowment, partly universal for our species and 
partly unique to the individual. Second, there is early 
development, which depends on events during the 
critical period in which new neural connections can 
be formed. Finally, there is selective disinhibition, 

throughout life, of competing behavior patterns. The 
patterns being selected may themselves be either 
genetic or developmental in origin (or a mixture of 
both). Disinhibition involves modification of neural 
activity (in adults, not by forming new connections in 
the brain but by strengthening or weakening existing 
connections). Selection of which patterns to disinhib-
it may be mediated from the outside, by the social and 
physical environment, or from the inside, by our own 
decisions.

Figure 10.2  Disinhibition that occurs, with many variations, in different brain areas 
and cell groups  P denotes principal neurons, or largest ones in the area; in the 
cortex they are called pyramidal cells  P neurons are controlled by various smaller 
neurons that are inhibitory  “Command centers” are explained in the text  The 
subscript “T” on IT means tonic, or active essentially all the time unless inhibited  The 
subscript “P” on IP1 and IP2 means phasic, or active only some of the time  Activity 
patterns generated by the P cells are inhibited by tonic inhibitory neurons that 
probably use GABA (see text) as a chemical transmitter  Phasic neurons IP1 become 
active in selected contexts, inhibiting IT and releasing the behavior generated by 
the P cell  IP2 is another kind of inhibitory neuron that one P cell can use to turn off 
another one, leading to competition between the behavior patterns those two P 
cells generate  (Adapted from Roberts, 1986 )
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The overarching message of Roberts’ neurochem-
ical model is that we aren’t stuck with whatever our 
current behaviors are. This is because seemingly en-
trenched behavior patterns—including dysfunctional 
ones like neuroses, psychoses, and addictions—can 
be altered by environmental events that selectively 
disinhibit competing patterns. Neural networks 
provide a theoretical way to study these kinds of 
selective disinhibition. Sam Leven and Joanne 
Luciano, for example, have suggested neural network 
approaches to in modeling the genesis, and possible 
treatment, of learned helplessness21. These models 
involve complex interacting effects of learned help-
lessness on all major chemical transmitter systems—
norepinephrine, dopamine, serotonin, acetylcholine, 
GABA, and others.

Roberts is joined by many other theoretically 
inclined neuroscientists. Gerald Edelman hypothe-
sized that we have a repertoire of competing behavior-
al patterns. He called his theory “neural Darwinism” 
because he believes in “natural selection” among 
patterns22. Tentatively, Edelman identified specific 
biochemical substances that mark boundaries between 
groups of neurons that code particular patterns, 
groups that can “capture” cells from each other during 
development. George Mpitsos and his colleagues 
related variability of behavior to mathematical chaos23. 
These researchers observed chaotic electrical impulse 
patterns in invertebrate nerve cells and speculated that 
the chaos serves to make it easier for animals to move 
from one behavior pattern as the demands of their 
environments change24.

All this means that humans are far richer in pos-
sibilities than they may appear to be under some kinds 
of temporary stresses. Since social systems are at least 
as complex as individual nervous systems, societies 
are also richer than they appear to be under temporary 
stresses. But “temporary” can mean either a short 
or a long time. In fact, some writers have hinted that 
many of our cultural and religious mores come from 
temporary stresses under which Western society has 
labored for thousands of years25! The work of Riane 
Eisler26 in fact suggests that societies that preceded 
most of recorded history may have been organized 
with vastly different assumptions about partnerships 
and hierarchies than are our own. (Is this the true 
meaning of these words from a Christian hymn: “A 
thousand ages in thy sight are like an evening gone”?)

If we are aware of a wider range of human possi-
bilities, it can help us reexamine our habits, as indi-
viduals and as societies. Any pattern of action that we 
casually label “human nature” or “the way things have 
always been” may in fact be just one of many possible 
ways to deal with a situation. This suggests that 

conventional cynical beliefs that limit the possibilities 
in society are usually common nonsense. Let’s look 
a bit more at our cynical common nonsense and the 
harm it causes.

Prophecies of Doom

At the start of this book we showed how self-ful-
filling prophecy can shape behavior. This has a positive 
side: teachers led to believe that certain children had 
great potential treated them that way and made it 
come true. But self-fulfilling prophecy, of course, also 
has a negative side. If our view of human nature is too 
cynical, we destroy another people’s faith that they can 
act courageously or ethically.

The psychoanalyst Anna Freud talked about iden-
tification with the aggressor27. This means that people 
who feel powerless under another person’s or group’s 
control start seeing the world through the eyes of 
the controller. This change in the controlled person’s 
perception further increases the other person’s control 
and the controlee’s powerlessness. Identification 
with the aggressor is common in prisoners of war or 
hostages (such as Patricia Hearst becoming, briefly, 
a propagandist for the Symbionese Liberation Army 
which had captured her). It often leads to loss of will 
among people who might otherwise have a chance to 
resist or escape their oppressors. For example, many 
victims of Nazi brutality avoided resisting the regime 
or the police even in the early stages when they had a 
chance to get out of the country alive.

In our normal day-to-day society, many people 
undergo a more subtle but just as insidious identifi-
cation with an aggressor that is not an individual or 
a government but a set of social forces. Many of us 
often succumb to the belief that impersonal technol-
ogy is inevitably overtaking our sense of community. 
Moreover, we feel that the few who have access to 
mass communications dominate us, and worse yet, 
that there is nothing we can do about it. This is more 
indirect than yielding to a Hitler or Stalin but, in the 
long run, almost as deadly. The large size of nations 
and corporations, the increasing homogeneity of 
mass media, make many of us lose faith that our own 
voices can be heard. But losing faith can only make the 
problem worse. Recognizing these cynical beliefs for 
the common nonsense they are (an updated version of 
“you can’t fight City Hall”), and keeping faith in the 
power of change, can make the problem better.

Sometimes, for our own economic survival, we 
must serve forces that we believe are destructive. 
Many people who do research on neural networks, for 
example, have been consultants for the military on 
the uses of brain-like structures for recognizing radar 
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patterns or controlling the flight plans of “smart” 
missiles. Military power can be used constructively, 
as it was in World War II to defeat an aggressor who 
threatens genocide or destruction of one’s home. The 
point remains, though, that people in every profession 
have to make some compromises with the existing 
power structure. If we must do that, we should try to 
keep in mind the Hindu ideal of transcendence, the 
ideal of being “in the world and not of it.” If we must 
compromise with the power structure in parts of our 
professional lives, at least we should try not to make 
the compromise total or permanent. Let us instead 
keep sight of the humane purposes which helped to 
determine our choices of work—those of us who were 
American students in the 1960s called it “relevance.”

If we lose the sense of higher purpose behind our 
employment—the old fashioned sense of “vocation,” 
from its Latin meaning of “calling”28—we are in 
danger of becoming spiritually corrupted. At worst, 
we can actively serve evil like the ringwraiths of J. 
R. R. Tolkien’s classic fantasy, Lord of the Rings29. In 
Tolkien’s tale, the ringwraiths are servants of Sauron, 
the lord of death. They try to destroy Frodo, the hero 
who bears the ring their evil lord needs to rule the 
world. The wraiths wound Frodo with a knife that 
breaks from its hilt and sends splinters deep inside his 
shoulder. Without the healing arts of the good elves, 
the knife splinter would work its way to Frodo’s heart 
and change him into another servant of the lord of 
death.

Ingmar Bergman’s film, The Seventh Seal, depicts 
service to evil as a death dance. The story of this film 
(which is named after an episode in the Biblical Book 
of Revelations) takes place during the plague epidemic 
of the Middle Ages. Throughout most of the story, a 
family named Bloch wanders through the countryside 
trying to escape from the disease. Their quest to live 
is symbolized by the ongoing chess game one of its 
members plays against a personal Death. Finally, 
Death overtakes the Blochs and many other people. 
The film ends with these people performing a dance at 
Death’s command.

The small compromises and little deaths of 
mundane life don’t seem as creepy as ringwraiths or 
death dances. But their corrosive effects on our spirits, 
while slower, are nearly as great.

What Sometimes Passes for Common Sense

Much of this is captured by the term crackpot 
realism, coined by the sociologist C. Wright Mills30. In 
discussing issues like the environment, war, and social 
welfare, we have developed the habit of using words 
like “practical,” “realistic,” and even “common sense” 

for policies that in fact are destructive to society and 
so don’t make any sense. We use terms like “practical” 
because these policies seem politically feasible and 
don’t threaten habitual modes of action.

There are often bold, innovative, constructive 
alternatives available to the current policies, alter-
natives that actually make more sense to implement. 
So why do we get into the habit of thinking that these 
alternative policies aren’t feasible, even when they 
really are? This is partly because each of us often un-
derestimates other people’s flexibility and tolerance. 
If conventional wisdom (which is more conventional 
than wise) is strong in an organization or community, 
the force of conformity can make dissenters feel and 
act invisible. A person with a dissenting view may 
act as if everyone else has the conventional view, and 
may even be unaware of others that share his or her 
opinion. An example was cited by David Riesman 
(personal communication, from a social relations 
class at Harvard). Sociologists asked random people 
in Elmira, New York, about the town’s political 
views and kept hearing “All of us on Main Street are 
Republicans.” But further probing revealed that a 
third of the people asked were Democrats!

Breaking the “lowest common denominator” 
habits of social policy takes patience. It takes a will-
ingness to experiment and accept temporary criticism 
in return for possible long-term success. Without this 
kind of courage, we drift into a maladaptive positive 
feedback loop, one that is similar to the behavioral 
feedback loop of a person with frontal lobe damage 
(see the “MART” network of Figure 4.2). In this case 
the feedback loop is at the level of society, and the 
“nodes” of the loop are politicians, media, and the 
public. Politicians and media don’t offer serious dis-
cussion of issues because they don’t believe the public 
is ready for it. The public, on the other hand, feels 
powerless to resist the process and then gets disgusted 
because real issues aren’t addressed.

The history of politics and societies should tell us, 
by contrast, that the “way things always are” doesn’t 
last, that the “immutable” is mutable*. In the mid-
1970s, who would have thought that in twenty years 

* The “immutable” is even mutable in the cosmos. Ralph 
Abraham in Chaos, Gaia, Eros (Harper, San Francisco, 1994) 
reviewed the failed attempts by physicists and mathema-
ticians to prove that the solar system is stable, that is, that 
the sun will always rise tomorrow. Even though the sun not 
rising tomorrow is extremely improbable, the possibility of 
chaos in the system is such that it isn’t impossible. (Recall the 
discussion in Chapter 5 about confusing improbability with 
impossibility.)
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there would be a non-Communist Russia, a multiracial 
government in South Africa, or peace talks between 
Israelis and Palestinians? In early 1991, who would have 
thought that in two years the President who triumphed 
in Desert Storm would be out of office? We now accept 
these changes as having happened, which should open 
up our faith in the possibilities for politics and society. 
But we still persist in believing that a more basic and 
broader change to a genuinely cooperative society is 
impossible because human nature is too selfish. We 
retain this disbelief even though many psychologists, 
anthropologists, and animal behaviorists now state 
that this view of human nature as selfish is incorrect31.

Our cynical putting down of human nature and of 
each other has terrible consequences. It often leads, for 
example, to unnecessary wars (see Chapter 4). While 
the historian Barbara Tuchman described drift into 
war as the result of policy makers being irrational and 
“woodenheaded”32, a more systematic set of cynical 
beliefs about human nature probably contributes much 
to this drift. People on each side of a conflict project 
their general cynicism into a specific distrust of people 
on the other side. This makes them shun a negotiated 
settlement that might prevent war from occurring.

Our underestimation of people also leads to 
neglect of human concerns, and of the environment, in 
the name of “practicality” or “the bottom line.” We all 
pay the price for our lack of faith. Common nonsense 
masquerades for a while as common sense, but in the 
end, “God is not mocked” (Galatians 6:7).

“There are More Things in Heaven and Earth…”

Modern A merican and European common 
nonsense includes many loose philosophical state-
ments about social roles, gender roles, hierarchies, 
and human nature. That there should be haves 
and have-nots, that honesty and decency should 
ultimately fail, that men and women should have 
separate and unequal spheres, and so forth, is often 
said to be “natural” or “the way things must be.” 
But such beliefs may stem from an unconscious 
assumption that Western cultural mores of the last 
three thousand years represent immutable laws of the 
human personality.

These assumptions about human personality 
are now being seriously challenged. The common 
nonsense of seeing human personality as flawed and 
hierarchical social organization as inevitable, or as the 
only way to deal with imperfect humans, is being seen 
as a psychological barrier to dealing with the challeng-
es of a chaotic world. Increasing numbers of writers, in 
history, anthropology, and fiction, are suggesting that 
societies have been or can be organized in ways that 

are radically different from current ways. This lends 
hope to the possibility that radical change is possible 
for the future of the Earth. Whether or not the histor-
ical speculations I will mention prove to be accurate, 
the fact that they are being seriously considered bodes 
well for the variability of human social behavior. This 
in turn encourages our creative potential in designing 
new mores to fit our changing ecological and techno-
logical conditions.

One of the best sources of alternative visions has 
been the feminist movement and feminist scholarship. 
This is to be expected because women are a majority 
of people in Western society but are underrepresented 
in historical accounts, both as writers and as actors. 
In particular, many feminist authors have gathered 
evidence supporting the notion that in ancient times, 
goddesses were the major objects of worship in much 
of Europe, Asia, and Northern Africa. The archaeolo-
gist Marija Gimbutas found a great many ritual objects 
in an area she called “Old Europe” (mostly within 
the current territory of Greece, southern Russia, the 
Ukraine and the former Yugoslavia) compatible with 
a well-developed goddess religion that flourished 
between 7000 and 5000 B.C.33. The goddess religion 
continued in the artistically and technically advanced 
Minoan culture of the island of Crete, which was ulti-
mately conquered by Greek worshipers of male gods 
between 1500 and 1000 B.C.

Gimbutas’ and other archaeological findings are 
incomplete, but numerous enough to suggest to many 
authors that earlier societies were organized in a 
manner very different from the norms of the last three 
thousand years34. The goddess religions, these authors 
argued, went along with women holding power, owning 
property, and controlling family descent to a much 
greater degree than in most modern societies.

Also, some authors have suggested that these 
goddess-centered societies were based on partnership 
instead of domination. These authors believe the god-
dess-based societies were more peaceful than modern 
ones, or than other societies contemporary with their 
own35. The archaeologist Jacquetta Hawkes noted that 
the Sumerians, Babylonians, and Egyptians, centered 
around male supreme gods*, went in for sculptures 
depicting male rulers triumphing in war or in hunting. 
But she said the Cretans were different:

* Merlin Stone (When God Was a Woman, Harcourt Brace 
Jovanovich, New York, 1976) gives evidence that Sumer, 
Babylon, and Egypt were also originally goddess-centered, in 
an era before the height of Minoan culture.



page 118 whaT you geT is more Than whaT you see

common sense and common nonsense

It would seem, then, that in the first growths 
of civilization where both economic forces 
and the human imagination created royal 
theocracies, it was almost inevitable that 
the kings would show their godlike power 
in triumph over foreign enemies, and their 
godlike strength in killing wild beasts. Yet 
in Crete, where hallowed rulers commanded 
wealth and power and lived in splendid 
palaces, there was hardly a trace of these 
manifestations of masculine pride and un-
thinking cruelty. There are no great statues 
or reliefs of those who sat on the thrones 
of … any of the palaces. … Nor are there in 
Minoan Crete any grandiose scenes of battle 
or of hunting36.

This early history and its meaning for us today 
are summarized well by Riane Eisler in two books, 
The Chalice and the Blade and Sacred Pleasure37. Eisler 
reviews archaeological evidence that societies such 
as Old Europe and Minoan Crete were, while not 
always perfect, more egalitarian and less violent on 
the average than modern societies. In particular, she 
argues that while these societies worshiped goddesses 
and were matrilineal (ancestry was reckoned from 
the female line), they were not matriarchal (women 
dominating men). Rather, the evidence pointed to a 
roughly equal partnership in these societies between 
men and women.

But the question inevitably arises: if these 
societies were really idyllic, why didn’t their social 
organization last? Gimbutas, Eisler, and other scholars 
answer by pointing to a prolonged, successful invasion 
of these societies by male-dominated, warlike peoples, 
mainly from the steppes of Russia and the Caucasus, 
known variously as Indo-Europeans or as Kurgans. 
Changes in the climate of their home areas forced the 
nomadic Indo-European herders to leave their homes 
in search of food for themselves and their animals. In 
their search for food, they conquered some peaceful 
goddess-worshiping agricultural societies, in Old 
Europe, Egypt, Mesopotamia, and elsewhere, where 
food was plentiful. Then the conquerors imposed 
their warlike ways and patriarchal organization on the 
conquered. This was a gradual process, starting in the 
first wave of invasion around 4300 B.C. and ending 
with the last Cretan resistance around 1100 B.C.

Were invasion and superior weaponry the only 
reasons the goddess-worshiping societies broke down? 
Perhaps some of these societies weren’t so idyllic after 
all and had developed internal weaknesses that made 
them vulnerable. Despite the evidence that men and 
women were equal partners in at least many of these 

societies, a female-centered power structure can 
become entrenched and corrupt just as a male one can. 
It seems plausible that in some societies in decline, 
worship of a goddess with a subservient male consort 
(who often was also her son) should degenerate into 
male subservience. In some cases, like the Greek city-
state of Eleusis, the ruling queen’s male consort was 
sacrificed every year. The feminist author Elizabeth 
Davis argued that many men were dissatisfied with 
their roles in those ancient times, and that these men’s 
rebellion against the old order ultimately contributed 
to the warlike Indo-Europeans’ takeover38.

My guess is that ancient goddess-worshipers 
varied as much in the effectiveness of social and 
political organization as did worshipers of male gods. 
This means some of these ancient societies, at least 
at sometimes, were exceptionally harmonious but not 
all. But whether or not those societies represented a 
“paradise lost” is not the important issue from our 
modern point of view. What is more important is 
that their history stretches our minds because they 
embodied customs and social patterns that most 
contemporary Westerners have found inconceivable. 
As Riane Eisler argued, while these ancient societies 
were not free of violence and inequality, they at least 
were free of some systemic cultural beliefs—some of 
what this book calls common nonsense—that actively 
encourage violence and inequality. In Sacred Pleasure39, 
Eisler points to many unpleasant aspects of modern 
society (not just in the West but all over the globe) that 
we often take for granted as human universals, but are 
the product of historical factors and can be changed 
without destroying social stability. These include, 
for example, fear-based dominance hierarchies, 
male oppression of women, eroticization of violence, 
repression of sexual pleasure, overpopulation due to 
restrictions on contraception, religious glorification 
of self-induced pain, and cultural glorification of war. 
Instead, the goddess-centered societies tended to 
glorify pleasure rather than pain, and life rather than 
death, at least in their official religious and political 
customs. So while we have different technological 
conditions and so can’t “go back” to those societies, 
we can learn much from their patterns about what’s 
possible for human beings.

What does this have to do with the biology of 
our brains? A lot! The findings from Old Europe and 
Minoan Crete show that social violence and social 
and gender inequality are not universal. This puts the 
lie to the sociobiology-based theories that such social 
patterns are rooted in the human brain.

People with an investment in our cultural 
common nonsense have trouble accepting that 
another society could be differently organized. 
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Gimbutas, Hawkes, and the art historian Merlin Stone 
document that many traditional scholars, based in 
the paradigm that male domination was universal 
and natural, tried very hard to explain these findings 
away. But the idea of universal patriarchy had already 
been seriously challenged by the anthropological 
findings of Margaret Mead40. Mead studied three New 
Guinea cultures with sex roles that were different 
from each other and different from traditional 
Western roles. In one culture, men and women were 
equal partners and both peaceful. In a second, men 
and women were equal partners and both warlike. 
In a third, women dominated men economically and 
were the sexual aggressors.

The existence of past or present alternatives helps 
us to explain some irrational beliefs that Western 
culture generally takes for granted. Merlin Stone, for 
instance, looked in a new light at one of our major 
religious myths, the myth of Adam and Eve and 
original sin41. Stone interpreted the forbidden fruit 
in the Garden of Eden as related to sexual customs 
associated with the goddess religions, symbolized by 
the serpent (because it sheds its skin and regenerates 
every year). This interpretation was suppressed in 
the Bible, she said, because the priests of a patriar-
chal religion had to argue that male domination was 
the primal, natural order decreed by a male god. In 
order to do this, they hoped to eventually put the 
very idea that a goddess could be worshiped out of 
people’s minds—and, over the centuries, they largely 
succeeded. This is why some parts of the Bible, instead 
of directly mentioning the goddess customs, contain 
many veiled references to “abominations” and things 
too horrible to contemplate. Stone suggested that 
much of the clergy, or at least the hierarchy, of the 
dominant Western religions has participated in a 
massive, centuries-old cover-up of an alternative world 
view. The guilt that many Christians and Jews have 
learned to feel when discussing sex, and the hush-hush 
surrounding it, make her theory believable.

Another alternative view of our ancient past 
comes from the popular writer Erich Von Däniken, 
who argued that the Earth was visited in ancient 
times by astronauts from other planets42. These 
aliens, he said, were more technically advanced 
than the Earth people of their time and so were 
worshiped as divine. Von Däniken is a self-taught 
amateur, not an archaeological scholar, and tends to 
write in a sensational style. So his theory is less well 
supported than those of Eisler and Stone mentioned 
above. In spite of this, I believe his theory shouldn’t 
be dismissed out of hand because it provides one 
possible explanation for some ancient technical 
achievements that are otherwise hard to understand. 

For example, some ancient monuments and other 
structures were made, often in huge blocks, of 
some kind of stone not native to the area where the 
monuments appeared. This means that someone must 
have had the technology to move these stones a con-
siderable distance. Examples include the pyramids of 
Egypt, the season-based circles at Stonehenge, the 
pre-Inca fortress of Sacsayhuaman in Peru, and the 
statues on Easter Island in the south Pacific.

Also, Von Däniken provides explanations for some 
occurrences mentioned in the Bible or in mythological 
books of other cultures that are hard to explain. These 
are events that otherwise seem miraculous enough to 
be dismissed as figments of a collective imagination. 
Examples from the Bible include the flying machines 
witnessed by Ezekiel; the Ark of the Covenant, which 
if built according to specifications could serve as a 
loudspeaker to transmit the voice of “God”; and the 
tumbling of the walls in the battle of Jericho, which 
is credible in the presence of high-intensity sound. 
I haven’t studied Von Däniken’s evidence in enough 
detail to have a firm opinion about its validity. 
However, his explanations are appealing because other 
parts of the Bible and ancient myths have fairly good 
track records for historical accuracy. The success of 
archaeological findings based on following directions 
from the Bible (such as King Solomon’s mines) or 
from other mythological classics (such as Troy) makes 
it tempting to find scientific explanations for other, 
yet unexplained, passages in these books, including 
passages that sound miraculous.

For this book’s quest to understand scientifically 
the limitations and possibilities of human nature, 
Von Däniken’s message is that the limitations are 
less severe and the possibilities greater than we often 
think. Our mainstream beliefs about the sacred, 
which influence our thinking about everything else 
in society, might in turn be influenced by specific 
events from ancient times. Common nonsense tends 
to identify “religion” or “spirituality” with the patri-
archal/dominator idea of a god who is “up there” and 
ruling “over” us. This is a god whom we must obey 
in order to have a good life or a good death. But Von 
Däniken suggests that such a belief was the accidental 
result of social and technical conditions in the Earth’s 
ancient past.

Profound historical accidents are also suggested 
by Riane Eisler’s belief that our patriarchal view of 
God—in fact, our whole patriarchal system—arose 
from changes in climate in the ancient Near East43. 
The human need for transcendent spiritual experience 
is almost universal. But both the goddess scholarship 
and the ancient astronaut theories suggest that the 
range of possible types of transcendent experience 
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is much wider than we usually assume. This is also 
suggested, of course, by living religious traditions 
different from the Judeo-Christian-Moslem, such 
as Oriental, Hindu, Native American, and Druid 
traditions. (I don’t believe, however, that any of 
those religions is globally “superior” to Judaism, 
Christianity, or Islam!) To people whose imaginations 
are limited by the common nonsense of Western 
conventional wisdom, we can say with William 
Shakespeare:

There are more things in heaven and earth, 
Horatio,
Than are dreamt of in your philosophy. 
(Hamlet, Act I, Scene IV)

In order to transform society to bring out the 
best in human nature, we can’t rely exclusively on any 
one culture, present or past, for our ideal. Instead we 
should try to synthesize the most desirable parts of 
different outlooks (for example, the social ethics in 
Judaism or Christianity with the celebration of nature 
in goddess religions). We need to seriously study 
those authors, both fiction and non-fiction, who create 
innovative social structures that are not exactly like 
any from the past or present. Contemporary fiction 
writers who have created desirable alternative societies 
include Ernest Callenbach, Ursula LeGuin, Doris 
Lessing, Marge Piercy, and Kim Stanley Robinson. Non-
fiction writers who suggest desirable (and believable) 
futures include Ralph Abraham, Patricia Aburdene, 
John Calhoun, Riane Eisler, Marilyn Ferguson, Marilyn 
French, Elinor Lenz, David Loye, Barbara Myerhoff, 
John Naisbitt, and Alvin Toffler. Some ideas of these 
futurists will be discussed at the end of this book.

An Attitude of Hope

St. Paul’s lament, “The good that I would I do not: 
but the evil that I would not, I do,” appears to speak of 
tragic human limitations. But this same statement can 
be turned on its head and made into a message of hope. 
“The good I would I do not” can be restated as “I will 
(and can do) more good than I am currently doing.”

The mathematica l lang uage of nonlinear 
dynamical systems provides clues for understanding 
Paul’s lament. A person, or society, lives in a dynamical 
system that has the potential to approach more than 
one possible stable equilibrium state, or attractor. Just 
because it is currently moving toward a particular 
attractor doesn’t mean that state is the only one it can 
settle in, or even the optimal one.

Consider, for example, Riane Eisler’s description, 
given above, of the process whereby the predominant 

model in European and Middle Eastern societies 
shifted from a goddess-worshiping, nature-oriented 
pattern to a patriarchal, dominating pattern44. If society 
is treated as a mathematical dynamical system45, the 
matrilineal and patriarchal patterns constitute two 
competing attractors for this system. Eisler and others 
argue that this was a “wrong turn” taken by society, 
away from a partnership model to which we should 
return. This may be so, or else, as the mathematician 
Ralph Abraham suggests46, there is a third attractor, not 
yet reached, which synthesizes the best of both patriar-
chal and matrilineal societies into a fuller partnership 
than was ever achieved in ancient times. Figure 10.3 
summarizes some possible paths of society in a system 
that includes all three attractors.

Some readers might object to Figure 10.3 on 
the grounds that it seems to reinforce the culture’s 
common nonsense that “chaos is bad, order is good.” 
But the positive uses of chaos in neurobiology, and 
the Discordian religion’s doctrine of creative disorder 
as well as creative order, argue against that view. The 
“gender equality” equilibrium is listed as a single-point, 
static attractor in that figure, but this is only true if we 
are confined to a single dimension of experience (and 
a single dimension in the mathematical sense). The 
dimension is the one of value, or rootedness. Many 
people in both the East and West now miss the stability 
of values and roots they had before the postmodern 
(even more, before the modern) era. Their unhappiness 
about instability is drawing many back to fundamental-
ist and authoritarian reforms that promise a return to 
“family values” or the like. But a new rootedness can be 
achieved if we evolve toward a new set of values. These 
are values that include creativity and depth of experi-
ence as well as community, love, and compassion. The 
equilibrium point in the value dimension is compatible 
with constant activity and ferment (even chaos, at 
times) in other dimensions: personal relationships, 
job status, location, and artistic production, and so 
forth*. The stable state envisioned for society is not an 
authoritarian one, but a state of peace, loose command 
structures, and mutual trust among people in different 

* Raymond Bradley and Karl Pribram (in Daniel Levine 
and Wesley Elsberry, Editors, Optimality in Biological and 
Artificial Networks?, Lawrence Erlbaum Associates, Mahwah, 
NJ, 1997) identify two interacting variables that influence 
the stability of social groups: in their example, urban 
communes. These variables are flux, defined as the density of 
interactions between people, and control, the extent to which 
rules or hierarchies govern these interactions. Bradley and 
Pribram identify optimal levels of both flux and control that 
make a commune likely to survive the longest.
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positions. The end of the book will describe this state 
in much more detail.

We can add more dimensions to the “gender 
equality” equilibrium, dimensions not shown in 
Figure 10.3. This equilibrium can then be seen as one 
that is richer and more exciting than previous equilib-
rium states. This fits the idea from my fantasy novel in 
progress (The Ptutites) that the divine state is one of 
perfect serenity combined with perfect excitement*. It 
also fits Ralph Abraham’s idea of history as a progres-
sion between stages of a dynamical system. Abraham 
described the Neolithic agricultural period as a static 

* Serenity versus excitement is yet another apparent 
dichotomy to be bridged as in Chapter 8!

era, the period since the invention of the wheel as 
periodic, and said that now with the advent of chaos 
theory (and many other changes) we are embarking 
on a chaotic era47. But he emphasized that “chaos” 
is a word of Greek mythological origin that has had 
a variety of other meanings than disorder, and the 
word is now recapturing some of its more favorable, 
creative connotations:

Although “chaos” today means “disorder” to 
most people, in the older myths there are important 
variant meanings. In its first occurrence, in Hesiod’s 
Theogony, Chaos meant the gap between heaven and 
earth. The biosphere, the atmosphere, the socio-
sphere, and the noosphere all occupy this gap. We live 
in Hesiod’s Chaos48.

Figure 10.3  Paths for the predominant patterns of world society, with later times 
toward the bottom  The three stable attractors are matriliny, patriarchy, and (in the 
near future) gender equality, with periods of chaos while society is making transi-
tions  People who live in a chaotic time and cannot imagine a novel future can only 
long to return to the previous stable equilibrium (for the current time, patriarchy) 
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Abraham’s rendition of the concept of chaos can 
be interpreted on many poetic and mathematical 
levels. But on one level, there is a striking similarity 
between Abraham’s notion of “gap between heaven 
and earth” and the gap between optimal and actual 
energy levels in the “self-actualization neural network” 
in Figure 7.2 of this book! Perhaps, then, the “negative 
affect signal” of that figure, which drives us toward a 
more optimal mental state, can be interpreted more 
favorably, as a source of creative discontent. In the 
words of the poet Don Marquis (made into a Unitarian 
Universalist hymn) 49:

A fierce unrest seethes at the core
Of all existing things:
It was the eager wish to soar
That gave the gods their wings.

There throbs through all the worlds that are
This heartbeat hot and strong,
And shaken systems, star by star,
Awake and glow in song.
But for the urge of this unrest
These joyous spheres were mute;
But for the rebel in our breast
Had we remained as brutes.
When baffled lips demanded speech,
Speech trembled into birth;
One day the lyric word shall reach
From earth to laughing earth.
From deed to dream, from dream to deed,
From daring hope to hope,
The restless wish, the instant need,
Still drove us up the slope.
Sing we no governed firmament,

Figure 10.4   Further elaboration of the historical scheme in Figure 10 3  Boxes in 
“matriliny,” “patriarchy,” and “gender equality” represent needs of the organism 
or society  Dark circles indicate needs that are being met  The shaded box at the 
bottom signifies a state close to self-actualization or synergy 
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Cold, ordered, regular;
We sing the stinging discontent
That leaps from star to star.

Figure 10.4 gives a little more (still not nearly 
enough!) possible mathematical detail about the 
gender equality attractor, which Ralph Abraham 
called “chaotic.” This figure suggests how gender 
equality might differ from the patriarchal (Abraham’s 
“periodic”) or the matriarchal (Abraham’s “static”) at-
tractors50. The more optimal, or self-actualizing, of the 
possible attracting states are those which meet more of 
a person’s needs (see Chapter 7). For society as a whole, 
the gender equality state is an example of a state that 
will hopefully meet most of our needs: the needs for 
excitement, delight, and adventure as well as the needs 
for emotional security, food, shelter, and love.

These diagrams illustrate not final truths, but 
stages of an ongoing process of trying to understand 
an extremely complex system. Further work will 
enormously increase the detail in all these diagrams 

of human history and make them more realistic. 
This will lead to decades of exciting intellectual 
problems—at the interface between mathematical 
dynamical systems theory, neural network theory, 
neuroscience, psychology, and the social sciences. 
But the early ventures discussed in this chapter 
already hint strongly at the shape of things to come. 
Specifically, they hint that our brains contain the 
potential for all the individual and social behaviors 
described in Figure 10.4!

Now we have begun to outline the task for world 
society in the near future, a task that our global eco-
logical and nuclear crises have forced on us. We need 
to understand not only how to make better use of 
our natural resources, but how to make better use of 
our human resources. What role can brain science, in 
particular the scientific study of human attitudes and 
beliefs, play in helping us perform this task success-
fully? The next chapter discusses how we might draw 
on neuroscience and neural network theory to help 
humanity move closer toward its cherished goals.
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Chapter 11

Brain Science for Humanity

When i meet people at parties, at family 
gatherings, on airplanes, or elsewhere, 
and tell them I do research on the brain, 

this evokes a range of reactions. Many people are 
particularly interested in some condition they have 
or know someone who has, such as attention deficit 
disorder, dyslexia, or schizophrenia, and hope that 
brain research can help us find a better treatment 
for it. Other people’s imaginations are stirred by the 
exciting, but also frightening, possibility of designing 
machines that are truly intelligent (including the 
possession of consciousness and emotions). Once in a 
while, someone fears that my scientific work will lead 
to state control of people by means of drugs or psy-
chosurgery—or, much more subtly, to suppression of 
people’s spiritual side in the name of “reason.”

Improved treatment for psychiatric, neurological, 
and behavioral disorders is one of the chief goals of 
neuroscience (theoretical as well as experimental), and 
a likely result of progress in brain research. So is the 
design of intelligent machines, for better or for worse. 
Once a process in nature is understood, it can be re-
produced mechanically if the cost of the components 
is not too great*. Dehumanization and control are 
also possible results, but ones we can avoid if we act 
wisely. In fact, we can direct our scientifically based 
insights toward increasing our freedom. What we learn 
from brain science can help encourage the human 
spirit to develop much more fully, and the cooperative 

* Since humans don’t always perform cognitive functions 
optimally (see Chapter 4 in particular), the best machines we 
can design to do those functions won’t necessarily duplicate 
the way we do them. But those seeking to design intelligent 
machines do try to at least understand brain processes in 
order to guide their search for principles of organization.

structures of human society to catch up to the rapid 
changes in our technology. For me, and for many other 
neural network theorists and neurobiologists, the 
greatest excitement in studying the brain comes from 
the insights it gives us about our daily lives.

Some of our common late Twentieth and early 
Twenty-First Century cultural patterns are common 
nonsense and need to be reevaluated (e.g., stereo-
typing, fixed trait attribution, divorcing reason from 
emotion). Others are common sense and need to 
be encouraged (e.g., cooperation, fair play, encour-
aging diversity, bringing out the best in others). 
Neuroscience and neural network theory need to be in-
tegrated with the social sciences to provide systematic 
clues about how to tell common sense from common 
nonsense, assuming some widely held human values**. 
This type of interdisciplinary investigation is now in 
its infancy, but I expect it to reach maturity before the 
middle of the Twenty-first Century.

Understanding Daily Life

What is really going on inside us, physically and 
chemically and biologically, when we have a conversa-
tion, watch a sunset, fall in love, get angry, or worship 
a god? We know surprisingly little about the answers to 
that question. As Kurt Vonnegut said, “Life! Who can 
explain even one minute of it?”1

** In a talk at the 1994 World Congress on Neural 
Networks, Paul Werbos pointed out that Twentieth Century 
French existentialists ran into trouble when they tried to 
rationally deduce universal values and the purpose of life. 
Werbos went on to say, and I agree, that values must be emo-
tionally derived. Once values are defined, reason can provide 
strategies for living by these values.
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Some readers might object that more understand-
ing will destroy the mystery of life. They fear that if 
we learn the processes behind art, love, and religion, 
it will dampen our strong feelings about these things. 
To me that is like arguing that sex education makes us 
enjoy sex less, which is absurd. Mystery is good but not 
too much mystery. We need to know in general what we 
are dealing with. Anyhow, the mystery will never be 
gone completely. Even if an event in life is understood 
biochemically, it is not reduced to biochemistry. There 
will always be a level of direct personal experience that 
can be approached best, if at all, by poetry, music, or 
religious worship2.

And as we better understand the natural world, 
internal as well as external, we have available to us a 
greater range of patterns, connections (indeed, neural 
network theory is sometimes called connectionism), and 
synchronicities. This can actually deepen our poetic 
appreciation instead of suppressing it.

How close are neuroscience and neural network 
theory to explaining daily mental life? In the late 1990s 
we’re not there yet, but an explosion of results and 
theories just in the last decade has brought us much 
closer. For example, neuroscientists and modelers are 
now working on a distinction that the experimental 
psychologist Endel Tulving made between two types 
of memory: semantic memory and episodic memory3. 
The technical meanings of these terms are pretty close 
to their lay usage. Semantic memory involves recall 
of stored facts and relationships (e.g., “Springfield 
is the capital of Illinois”), whereas episodic memory 
involves recall of specific events or episodes (e.g., “I 
ate pizza for dinner yesterday”). After an initial period 
of skepticism, neuroscientists and psychologists have 
come to believe that the semantic/episodic distinc-
tion is as important as the better known distinction 
between short-term and long-term memory. The two 
types of memory seem to have somewhat different 
mechanisms of action, since some mental and neuro-
logical disorders affect them differently. For example, 
in Alzheimer’s disease, episodic memory is impaired 
at an earlier stage of the disease than is semantic4, 
although semantic is eventually affected as well*. The 
loss of episodic memory appears to be related to loss 
of neurons in the hippocampus, a brain area related to 
memory storage (see Figure 3.1). Semantic memory, 
by contrast, mainly involves association areas of the 

* Other researchers have noticed a third type of memory, 
different from either semantic or episodic, that is almost 
unaffected in Alzheimer patients. This is procedural memory, 
the knowledge (much of it unconscious) of how to perform 
tasks, motor or otherwise.

cerebral cortex, which also lose neurons in Alzheimer’s 
but at a slower rate.

Episodes, and remembering about them, are the 
stuff of daily mental life. The neural network theorist 
John Taylor has suggested that episodic memory is a 
basis for consciousness:

… consciousness arises due to the active com-
parison of ongoing brain activity, stemming 
from external inputs in the various modal-
ities, with somewhat similar past activity 
stored in episodic memory. The “mental” 
content of an experience was defined as the 
set of relations of that experience to stored 
memories of relevant past experiences. Thus 
the consciousness of the blue of the sky, 
as seen now, is determined by the stored 
memories of one’s past experience of blue 
skies, say on hillsides, at the seaside stretched 
flat on the sands, or out in the back garden 
sunbathing in a deck chair. It is the relational 
structure contained in the growing episodic 
memory of each individual that gives that 
individual the richness of their everyday 
conscious experience5.

Biological understanding of the brain is starting 
to approach the difficult territory of episodes and 
consciousness. The role of the hippocampus in 
episodic memory has been noted; this same brain 
region seems to be involved in comparing emotional 
reactions to two different events6 and in recognizing 
novelty7. Another brain structure in the limbic system, 
the amygdala, seems to be involved in registering the 
emotional value of single events8. The frontal lobes 
seem to be involved in choosing what sensory events, 
or what aspects of objects that are perceived, are most 
important for the current episode9. Also, parts of the 
thalamus, which lies just under the cerebral cortex and 
above the midbrain (see Figure 1.1), seem to play major 
roles in focusing attention10.

I am giving this quick overview because our 
knowledge of conscious process is still fragmented. 
How all these brain areas might perform the functions 
ascribed to them, and how these areas interact for 
coherent mental function, is still not well understood, 
physiologically and chemically. Neural network theory 
should be one of the tools researchers use to unlock 
this. Other tools include modern non-invasive brain 
imaging techniques with humans, such as positron 
emission tomography and magnetic resonance 
imaging, and more traditional techniques with 
animals such as single-neuron electrical recording and 
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selective brain lesioning*. Computer and mathematical 
models, while still very primitive compared to actual 
physiology and anatomy, are starting to mimic many 
processes that form parts of the overall picture of 
memory, attention, and consciousness. John Taylor, for 
example, developed a model for roles of the hippocam-
pus and thalamus in consciousness11. David LaBerge, 
Marc Carter, and Vincent Brown modeled roles of 
the thalamus in attention to visual stimuli12. Stephen 
Sloman and David Rumelhart modeled interactions 
of the frontal lobes and hippocampus in episodic 
memory13. Stephen Grossberg and John Merrill 
modeled how the hippocampus enables us to measure 
time14. Randolph Parks and I modeled the time courses 
for deterioration of episodic and semantic memory in 
Alzheimer’s disease15.

All of these models of consciousness, episodic 
memory, et cetera, build on network architectures 
originally designed by the same research groups to 
model more primitive processes, such as perception, 
pattern recognition, and conditioning. The same prin-
ciples of network design that are useful for low-level 
processes are likely, when combined into much larger 
structures, also to model more complex processes. For 
example, Sam Leven’s and my “Coke” neural network 
(see Chapter 6) mimics some effects of context on 
human decision making by suitably combining smaller 
subnetworks designed to do simpler things. These sub-
networks include the gated dipole, designed to process 
novelty or changes in reinforcement, and the adaptive 
resonance theory (ART) network, designed to classify 
sensory patterns. Neural network researchers study 
large-scale cognitive functions by analyzing them if 
possible into subcomponents that have already been 
modeled. Recombining these simpler networks is a 
hard task that doesn’t always succeed—as an old cliché 
says, the “whole is greater than the sum of its parts.” 
But it’s a start toward making sense out of how larger 
processes might be organized in the actual brain.

All these simpler networks are based on math-
ematical dynamical systems. Mathematical results 
on these systems tell us that certain kinds of neural 
structures in the brain tend to lead to certain kinds 
of mental functions. Once these functions are under-
stood they can be embedded in larger cognitive and 
behavioral tasks. Later we will return to the study of 

* There is now a strong animal rights movement that 
objects to such techniques which kill or severely cripple 
experimental animals. That group hopes that brain imaging 
and computer modeling will provide sufficient information 
to make animal experimentation unnecessary, or at least 
sharply reduce it.

dynamical systems and what they can tell us about 
mental structure and function. Before that, we will 
assume this methodology and deepen our intuitive 
understanding about the integration of human person-
alities. This will help us draw some conclusions about 
how to structure institutions to maximize human 
potential. As the linguist and cognitive scientist Ray 
Jackendoff16 said:

… human nature has a rich and complicated 
organization that is largely inaccessible to 
conscious introspection. It reveals itself only 
upon careful study. If we are trying to develop 
social policy, it pays to attend to what such 
study can reveal, instead of relying on oversim-
plified truisms about what people want or need.

The Social Brain and the Frontal Lobes

The challenge Jackendoff outlined, of theorizing 
about social institutions based on what the brain-relat-
ed sciences say about human nature, has been taken on 
by many neuroscientists. One of the boldest is Michael 
Gazzaniga, a pioneer of “left and right brain” research. 
Unfortunately, he used neuroscience and psychology 
to justify some common nonsense about the ineffec-
tiveness of social structures, in particular government 
programs, to change human behavior.

In a book called The Social Brain, Gazzaniga 
contrasted two common views of human nature and 
society. One view, which he called externalist, is that 
“in order to handle the multiple problems of this life … 
society should set up structures, agencies, institutions 
to help manage the individual’s affairs. Things and 
people can be fixed by the external administration of 
circumstances and goods”17. Opposed to that is the in-
ternalist view, which recognizes that “personal beliefs 
are the proper guides for personal action and that by 
placing responsibility on the person, social groups 
function better. A key idea is that responsibility for 
action is an individual responsibility, not the responsi-
bility of the social system”18.

Gazzaniga argued in favor of the internalist 
position. His evidence for this came partly from neu-
roscience (the brain’s division into subsystems) and 
partly from experimental psychology (certain effects 
of external manipulation on cognitive dissonance). But 
combining his evidence with ideas about the plasticity 
of neural connections, I come to a different conclusion 
than he did. My conclusion is a synthesis of the exter-
nalist and internalist positions. It asserts that personal 
beliefs are primary but institutions can and should be 
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structured to selectively encourage some beliefs more 
than others.

Gazzaniga cited some results of psychological 
experiments on cognitive dissonance (see Chapter 
7). These experiments showed that external rewards 
have little effect on people’s beliefs. In particular, he 
cited a study by Arthur Cohen in which Yale University 
students were asked to express opinions on how the 
New Haven police had handled a student riot19. These 
students all disapproved of the police’s actions but 
were asked to write an essay in support of the police 
(a behavior dissonant with their beliefs). They were 
offered varying amounts of money, ranging from fifty 
cents to ten dollars, to write this essay. Then after 
writing, these students were again asked their opinions 
about the riot. Cohen found that those students 
offered the most money changed their beliefs the least 
after writing the essay.

Gazzaniga explained the Yale student results 
on the basis of the brain’s modularity, that is, orga-
nization into distinct and somewhat independent 
subsystems. If one subsystem generates behaviors 
in response to external rewards or punishments, it 
can remain largely separate from another subsystem 
which generates internal beliefs. The greater the 
external rewards for an action, the more the person 
can attribute the action to the reward and not to his 
or her own beliefs. The person can say to himself 
or herself “I didn’t really mean to do it” or “I didn’t 
believe in what I was doing.”

Gazzaniga used the separateness of behavior and 
beliefs as a generic explanation for why “externalist” 
social programs often don’t work. He didn’t take an 
explicit political stand, but argued in a general way 
for greater individual and family responsibility for 
people’s welfare, and less governmental and social 
responsibility. In one example—treatment of elderly 
people with mental problems—he used this to argue 
for more care by family members instead of building 
more nursing homes.

These insights about brain modularity support 
the idea of the artificial intelligence pioneer Marvin 
Minsky that the human brain is not a single intelligent 
organism but a collection of intelligent organisms20. 
For this Minsky coined the term “Society of Mind.” 
Both Gazzaniga’s and Minsky’s theories support, 
for example, this book’s distinction between the 
subsystem that “wills” and the subsystem that “does” 
(“The good I would I do not, the evil I would not I 
do.”). However, I draw a different conclusion about 
social programs than Gazzaniga does. My conclusion is 
not that we should have fewer programs. It is that we 
should have programs that are participatory rather than 
imposed from above.

I believe in social programs because the brain’s 
modularity doesn’t mean our mental life is anarchy. 
Our mental life is more like democracy. Each of its 
subsystems has a “voice,” and frequently some of the 
subsystems “argue” with each other. The brain can 
often arbitrate between different subsystems’ claims. 
Based on many results already discussed in this book, 
the frontal lobes, which are sometimes called the 
executive of the brain21, seem to be the main “arbitra-
tor.” Because the frontal lobes can communicate with 
all three parts of the triune brain (the instinctive, 
emotional, and rational brains), we can (unfortu-
nately we don’t always!) make thoughtful decisions 
that integrate knowledge of both current rewards and 
preexisting beliefs.

All analogies between nervous systems and social 
systems are extremely speculative, so far. But the 
importance of an active frontal “executive” suggests 
to me that governments should be activist as well. The 
frontal executive is more like a president or a demo-
cratic coordinator than a dictator. It operates through 
feedback connections with other “participants” such 
as the emotional areas of the limbic system, rational/
semantic areas of the cerebral cortex, and instinctual 
areas of the midbrain. This suggests by analogy that 
an activist government should work closely with and, 
when possible, cooperate with the people directly 
affected by its programs.

So I agree with Gazzaniga that top-down, bureau-
cratically imposed social programs, no matter how 
benevolent their organizers, often work badly. Not only 
do such programs take away individual responsibility, 
but the bureaucrats administering them often make 
decisions without considering local conditions that 
they don’t know much about. Bureaucratic ignorance 
of real conditions is one reason the American welfare 
system (before the 1996 law “reformed” welfare 
by gutting it) was such a mess, for example. Such 
ignorance is also a cause for the downfall of centrally 
planned utopias, real and fictional*. Finally, it 
bedeviled American urban renewal programs in the 
middle of the Twentieth Century. For instance, as 
the social critic Jane Jacobs discussed, well-meaning 
city planners in Boston made policies that led to 
bulldozing most of an immigrant neighborhood, the 
West End. These planners decided the West End was 
a “bad neighborhood” by some quantifiable standards, 
namely, it had a high population density and a lot of 
dirt in the streets22. These planners neglected other 

* Please see Chapter 8 for a brief discussion of recent 
novels about utopias that are more decentralized and likely 
to be more appealing.
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facts about the neighborhood that were much more 
favorable. It was stable, had little crime, many people 
lived close to family and friends, and children played in 
the streets under watchful adult eyes. The loss of their 
neighborhood led to community disruption, as people 
who formerly lived close together were scattered to 
other parts of the city. Gradually, planners learned 
their lesson: in the 1960s and 1970s, good community 
organizing saved a similar Boston neighborhood, the 
North End, from the same fate.

But Gazzaniga’s discussion of beliefs left 
something out: attitude inconsistencies. He tacitly 
assumed that people either do or don’t believe 
something: the Yale students were either for or against 
the police, white Americans either do or don’t want 
to live with African-Americans, et cetera. In reality, 
each of us has many areas of ambivalence in his or her 
attitudes. That means we have some beliefs, opinions, 
and feelings that are somewhere in between two 
opposites, so they can go either way depending on 
circumstances. Psychologists have found that when 
people’s attitudes are ambivalent, external induce-
ments to engage in a behavior sometimes can change 
people’s attitude in the direction of that behavior, 
instead of in the opposite direction as in the Cohen 
study. For example, most white Americans are quite 
conflicted in their attitudes toward blacks. They tend 
to see blacks both as unfairly hurt by past discrimi-
nation and as not doing enough to help themselves23. 
In psychology experiments designed to study racial 
ambivalence, white subjects who valued freedom and 
equality highly but were only weakly in favor of black 
civil rights felt uncomfortable when made aware of 
their contradictions. The more discomfort these 
subjects expressed, the more they were likely to change 
their behavior to be more supportive of blacks (such as 
by joining the NAACP).

The results on white racial attitudes hint that 
sometimes people sincerely want to be generous to 
another person, or a different group, but are waiting 
for the opportunity to do so without excessive self-sac-
rifice. For this reason, government programs don’t 
always replace individual responsibility. Just as often, 
they make it easier for people who want to act respon-
sibly to do so. For a personal example, in the 1970s 
my grandfather was over eighty years old and could 
no longer care for himself. He lived in Toronto but 
wanted to move to California to be with his daughter, 
my mother. She thought it would be too difficult to 
move him into her own house, but would have been 
happy to move him into a managed apartment or 
retirement home in her area. However, he ended up 
staying in Toronto because the Ontario provincial 
health insurance system paid for 90% of his care at 

a retirement center there. It was not a conventional 
nursing home but a well-run, cheerful, Jewish-oriented 
home with many activities. If the United States or 
the state of California had been sponsoring a com-
prehensive government health insurance system, my 
grandfather would have been able to get the same care 
in California. My mother could then have been more 
actively involved in seeing to his day-to-day welfare.

We can understand this by drawing an analogy 
with Eugene Roberts’ neurochemical theory of disinhi-
bition (see the last chapter). My mother’s love for and 
natural generosity to her aged father were inhibited by 
the difficulty of caring for him, and would have been 
disinhibited by a good health insurance plan. As Roberts 
and the neuroscientist Gerald Edelman both argued, 
the same person holds within himself or herself a rep-
ertoire of competing behavioral patterns24. This is not 
just true of external behaviors but also of beliefs. Many 
of us are, to varying degrees, both racist and racially 
tolerant, both selfish and altruistic, both relaxed 
and intense, and so forth. If a white person has both 
generous and prejudiced feelings toward blacks, she or 
he will react well to external factors that make it easier 
to express the generous side of her or his feelings.

Participatory Democracy

I also believe, though, that the people who benefit 
from government programs should be participants in 
running the programs. This idea isn’t a monopoly of 
the anti-government political right. In the 1960s, the 
American left wing organization called Students for a 
Democratic Society (SDS) used the words participatory 
democracy as one of their slogans. They were reacting 
to the elitism and paternalism of top-down handouts 
by liberal government. Unfortunately, SDS had no 
well-thought plan for what to replace the handouts 
with. Since the focus of SDS’s leaders was ideologically 
opposed to the pragmatic liberalism of John Kennedy’s 
presidency, they shunned making suggestions about 
nuts-and-bolts policies. They more or less practiced 
participatory democracy within their own power 
structure. But they had no sense of how they would 
govern if they came to hold wider power; nor did they 
ever have enough power to innovate successfully.

The most exciting experiments on participatory 
government programs may not have been tried yet. A 
1994 article by the biologist and futurist Mary Clark 
does, however, review some local communities and 
some larger societies where participatory institutions 
seemed, at the time she wrote, to be functioning well25. 
Among these are the state of Kerala in India (which has 
living standards and literacy comparable to the West), 
the Mondragon Cooperatives in northern Spain, and 
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the Dudley Street Neighborhood Initiative in Boston. 
Of all the Western democracies, Sweden has the 
best developed network of voluntary organizations, 
some representing labor, some management, and 
some a variety of other constituencies (running the 
gamut from consumers to women to bicycle riders). 
Communication back and forth between these orga-
nizations and government departments is ongoing 
and more frequent than in most other countries. 
Many people involved in these organizations, however, 
feel that they have no real influence on government 
decision making, as Marvin Olsen has documented26. 
This is because these activists believe the commu-
nication system serves more to co-opt the divergent 
interests in the country than to integrate them into 
policy making.

The kind of genuine “participatory pluralism,” 
with decentralized decision making, that Olsen 
advocates27 seems so far to be easier to implement at 
the level of cities rather than countries. The admin-
istration of Harold Washington as mayor of Chicago 
(between 1983 and 1987) saw some bold experiments in 
involving communities in delivery of human services 
and neighborhood economic development28. Similar 
progressive programs have also appeared in smaller 
American cities such as Burlington, Vermont, and 
Berkeley and Santa Monica, California.

Social systems, like individual neural systems, can 
seek to optimize one of many criteria29. Authoritarian 
systems with a strong central government are optimal 
in some respects: if well run, they provide order and a 
sense of everyone knowing his or her place in society. 
Laissez-faire, libertarian, decentralized systems are 
optimal in other respects: they often provide a range 
of opportunities and a sense of freedom. Either of 
these types of organization can be “disinhibited” by 
social customs and policies favoring one set of values 
over another. But extreme libertarianism is a “gated 
dipole” reaction (see Chapter 5) to authoritarianism 
(the American rebellion against the British monarchy 
is a good example), and much of the rhetoric of either 
extreme is common nonsense. Let’s take a lesson from 
the earlier network model of self-actualization, which 
functions best when the largest number of needs are 
met*. The lesson is to try to create a political system 
that combines the best features of both authoritarian 
and libertarian systems.

 Detailed political theory is outside the scope 
of this book. For general system design, though, the 

* At the level of societies, this is perhaps analogous to John 
Stuart Mill’s notion (Utilitarianism, 1861) of “the greatest 
good for the greatest number.”

political scientist Christian Bay made a useful dis-
tinction between two types of freedom30. Bay argued 
that modern American society has a great deal of 
social freedom, which he defined as the ability to act 
or refrain from acting as one desires (freedom from 
compulsion). But that type of freedom can often be 
oppressive because we lack what he called psychologi-
cal freedom, that is, the capacity to recognize and act 
upon one’s full range of needs. Some more traditional 
societies, he argued, have more psychological freedom 
(arising from a sense of community and common 
purpose) but much less social freedom. Bay argues 
that true participatory democracy requires the elusive 
combination of both types of freedom.

Again, I think neuroscience—both experimental 
and theoretical—will contribute to this debate by 
telling us more about the human “raw material” in 
sociopolitical systems. Further knowledge about the 
frontal lobes, and other brain “command centers”31 
involved in selective disinhibition, can be used to 
strengthen arguments for more progressive social and 
political arrangements. After all, we want to design 
social, political, and economic systems that are com-
patible with the mental material we bring to them. As 
it becomes further refined, the neural network model 
for self-actualization can approximate the interplay of 
different needs in the brain32. Functional principles 
arising from this type of model network, we hope, 
can have analogues that are applicable at the level of 
social systems.

Understanding how to organize neural and 
social systems is enhanced by language and concepts 
from mathematical dynamical systems theory. Let us 
now look at the potential benefits to humanity from 
knowledge of this branch of mathematics.

The Lessons of Dynamical Systems Theory

This book has stressed that a complex dynamical 
system generally has more than one possible equi-
librium (see Figures 4.1, 7.1, and 10.3). This has been 
demonstrated in many mathematical theorems about 
systems describing neural networks33. It has also been 
demonstrated in some dynamical systems applied to 
economics34. This is a property of these systems that 
comes from the fact that they are nonlinear. What 
does that mean? A mathematical system represents 
some interactions within the physical or mental world: 
the system has an input (influences from the outside 
environment) that it converts to an output (response 
of the system itself). The system is defined as linear if 
the system’s output increases or decreases gradually in 
proportion to the strength of the input. Many simple 
physical systems can be studied using linear system 
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theory; examples include a spring or a simple electrical 
circuit. In a nonlinear system, by contrast, increasing 
the input to the system a small amount may possibly 
lead to a large increase in the output.

Nonlinear systems are less predictable, and 
harder to control, than linear systems whose response 
is proportional to the amount of input given the 
system. This very unpredictability, though, is in other 
ways a blessing. If a human personality were a linear 
system, well-established mathematical theories tell 
us it would have only one stable attractor. That is, the 
personality could only sustain one set of operating 
traits. A “linear” person who had developed the habits 
of petty crime and dropping in and out of jobs and 
schools couldn’t learn different habits of hard work 
and honesty. The same is true of societies. If a society 
were a linear system, it wouldn’t have the dynamic 
flexibility to change from sustained dictatorship to 
sustained democracy.

The nonlinear, flexible nature of dynamical 
systems holds out much more hope for change in each 
of us. Our stuck points, the “way things have always 
been” are in fact only local, not global, attracting states. 
A sufficient amount of energy or disruption, like the 
noise in my self-actualization network (Figure 7.2), can 
knock us out of the most entrenched habits. The most 
confirmed couch potato, for example, will get up from 
his couch when his house is on fire.

There’s the catch: the energy that knocks us out 
of established habits is often related to something 
dangerous (like a house on fire) or at least unpleasant 
(like a relationship gone sour). The fear of such un-
pleasant events is one thing that keeps people stuck in 
bad habits. When temporary unpleasant changes occur, 
there is no guarantee they will ultimately lead to suc-
cessful results. But the other side of the coin is that in 
nonlinear systems, including neural and social systems, 
pleasant surprises can also happen abruptly! For 
example, in the 1970s, the apartheid system in South 
Africa seemed solidly entrenched. Sporadic marches 
and other forms of black protest were suppressed by 
violence on the part of a white power structure rich 
enough to enforce its will. But in less than twenty 
years, the gradual buildup of stresses, internal and 
external, increased the number and power of South 
African blacks as well as whites who wanted to change 
the system. In time the unthinkable, a multiracial gov-
ernment with a black President, happened.

The unthinkable is also happening in many other 
international trouble spots: peace accords between 
Israelis and Palestinians; non-Communist governments 
in Eastern Europe; a partial cease-fire in Northern 
Ireland (even though, as of this book’s writing, all these 
advances are still in serious danger). All have been 

achieved through few people’s determined leadership, 
many more people’s quiet dissatisfaction with the 
old ways, and a fair amount of suffering by everyone 
involved.

In spite of all the convulsive changes in many 
parts of the recent world, people persist in cynicism 
about the world as a whole. Our common nonsense is 
that people are “naturally” greedy, and that hierarchies 
of dominance and submission are the only way to run 
societies (or organizations, or families) *. The lesson 
of the mathematics of nonlinear dynamical systems 
is that there can be more than one “natural” state 
at a time. Even if greed is natural, cooperation is also 
natural. This means a society where people nurture 
and empower each other is not an impossible dream. 
Mary Clark’s examples of current cooperative societies 
discussed earlier hint at what can happen; so do the 
times of resurgent partnership movements discussed 
by both Riane Eisler and Ralph Abraham35, such as the 
early Christian era, medieval troubadour period, parts 
of the Renaissance, and the late 1960s in the West. A 
cooperative society is not inevitable, since the attrac-
tion to an authoritarian equilibrium still exists. But it is 
possible. And to get there, we will have to accept some 
temporary loss of comfort. I will return to this at the 
end of the book.

As dynamical system ideas become more widely 
known, people will begin to associate mathematics, 
or at least this branch of it, with different parts of 
the human personality. Since the time course of a 
dynamical system over time can be described by a 
moving point in space, people will also associate 
dynamical systems with pretty pictures such as the 
very popular fractal designs36. In addition to revising 
our views of society, this will combat some common 
nonsense about mathematics itself. The conventional 
wisdom is that mathematics is a static, pure “left-
brained” pursuit, and that its study dehumanizes 
people**. In American slang, the word “number” is used 
either for a machine-like, soulless bureaucrat, or for a 
citizen enslaved by a bureaucratic system.

This belief about mathematics appears to be 
stronger in the United States than elsewhere in the 

* An account of a recent conference on world population 
by Mary Clark (Social Issues, Volume 51, 1995) suggests that 
women in most countries have been less influenced by this 
particular piece of common nonsense than men.

** I wonder if the sound of the word “mathematics” contrib-
utes to this belief. The similarity of its first and third syllables 
gives the word a repetitive, sing-song quality. The word is 
supposedly derived from a Greek verb meaning “to learn,” but 
did it originally mean rote rather than creative learning?
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industrialized world, although in Rome in the 1920s, 
Enrico Fermi and his scientifically minded friends 
were looked down on as “logarithms” by his literary 
sister and her friends37. Related beliefs are that mathe-
matical skill is rare, and that people who have that skill 
aren’t like down-to-earth or average people. The prev-
alence of these beliefs has contributed to the decline in 
American technology (see Chapter 10).

If the current American stereotypes about math-
ematics are examined, moreover, they are seen to be 
self-contradictory. On the one hand, mathematics is 
seen as soulless, mechanical, and humdrum. Math 
and science are seen by many as mundane in com-
parison to the more “romantic” pursuits of literature, 
art, and music. On the other it is seen as an esoteric, 
almost mystical, pursuit, an abstract game with 
symbols divorced from real life. Is math too much 
a part of the mundane world or too little? It can’t be 
both at once!

But mathematics is in fact dynamic as much as it 
is static. Also, while mathematical constructs often 
oversimplify the real world in order to be precise, 
they can be used as metaphors for a wide range of less 
precise ideas. The minister and mathematics educator 
Sarah Voss, for example, uses the definite integral from 
calculus (see Figure 11.1) as a metaphor for God, or for 
perfection in general38. This is because the integral is a 
means of estimating the area of an irregularly shaped 
region by approximating it by sums of smaller and 
smaller measurable rectangles. The definite integral, 
defined as the actual area of the region, can never be 
directly measured but can be approximated as closely 
as we wish. Similarly, Voss says, we can get arbitrarily 
close to God but never completely reach either God or 
perfection on this earth. What she says about God may 
also be true of a perfect society.

The message of the integral metaphor, like 
the message of dynamical systems, is one of hope. 
Mathematics can open up possibilities for us, in 
the natural sciences and in life, that we never knew 
existed. Also, because mathematics demands logical 
rigor, studying it can encourage us to look beyond 
appearances to the truth. The pursuit of truth is a 
powerful antidote to the tyranny of conventional 
beliefs. So if we develop skill in mathematics and 
apply that skill to the rest of life, it can help us resist 
common nonsense, whether in psychology, politics, 
religion, or elsewhere. The reality of what mathemat-
ics can yield is quite different from a lot of popular 
mythology about mathematics. The same is true of 
natural science.

Science versus “Scientism”

As we get more scientific knowledge about the 
brain, some people fear that we will impose on our 
view of the human personality the popular notion 
of what being “scientific” is. But that popular notion 
is really based on a Newtonian outlook and doesn’t 
incorporate many of the scientific advances of the last 
century (quantum mechanics, Heisenberg’s uncertain-
ty principle, Gödel’s incompleteness theorem, and so 
forth). What people fear is the reductionist idea that 
values, consciousness, and spiritual experience are 
“nothing but” a certain sequence of biochemical events 
in the brain. The dynamical systems theorist Ralph 
Abraham calls this stance scientism39.

Not just the general public but scientists them-
selves often fall into the common nonsense of rejecting 
concern for values as “soft” or “unscientific.” For 
example, when I first proposed writing this book, the 
response of my academic colleagues ranged widely. 
Some were enthusiastic, but others felt either that my 
spending time on this pursuit was a waste of time or 
a distraction from doing new research. Still others 
simply couldn’t appreciate the connections I was 
drawing between widely different fields.

But scientism isn’t where I believe further 
advances in neuroscience will ultimately lead us. 
Scientism is the extreme form of the traditional 
philosophical outlook of materialism. Materialism is 
roughly defined as the notion that everything that 
occurs can, and should, be treated as events in the 
palpable physical universe. In a strictly logical sense, 
as discussed by the contemporary philosopher John 
Searle40, materialism is compatible with the existence 
of mental states like consciousness, emotions, and 
subjective experience. But philosophers who take the 
materialist position have tended to stretch it further 
to a reductionist, “nothing but” stance. In other words, 
they tend to leave out the possibility that conscious-
ness or subjective experience can exist.

Over the last several centuries, materialism has 
been one of the two traditional opposite positions in 
metaphysics. The other opposite is dualism (mainly due 
to Descartes), the notion that the physical and spiritual 
universes both are important but can be considered 
as largely independent. The extensive interplay of 
reason and emotion in the brain41 and between our 
mental and physical selves makes the dualist position 
untenable.

But John Searle has argued that the “nothing 
but” strain of materialism is also untenable. This is 
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because neuroscience has shown that there are mea-
surable events in the brain that correlate with feelings, 
thoughts, and subjective perceptions. That doesn’t 
mean that feelings, thoughts, and perceptions are 
reducible to brain states. For example, if you and I both 
see that a tree is green, that doesn’t mean that your 
brain state on seeing the tree is absolutely the same as 
mine. But our brain states do have enough in common 
that it is useful to place our perceptions in the same 
category.

Searle believes, as I do, that new philosophical 
categories need to be developed42. These would be 
categories that allow for multiple, interacting levels 
of understanding. Instead of the traditional belief in 
a single cause for events, we would interpret causality 
in the framework of dynamical systems in which each 
of many parts can influence all the others. In the case 
of the body and the mind, for example, while physical 
processes in the brain would be seen as causing 
mental events, mental events would also be seen as 
causing physical things to happen. (This is one reason 
why changes in beliefs can help change society!) The 
physical and the spiritual would once again become 

partners rather than adversaries. We would cultivate 
the capacity to describe events with accuracy—the 
traditional domain of science—as well as the capacity 
to value events with awe—the traditional domain of 
the arts or of religion.

This chapter has outlined some of the things 
brain science (theoretical and experimental) has to 
contribute to changes in society. I agree with most 
serious futurists that the world’s current problems 
demand basic changes in our attitudes and mental 
paradigms. The global population crisis, and the dis-
ruptions caused by the communications revolution, 
will force such changes. But the changes that actually 
happen could be good or bad, and all of us have a role 
in directing their evolution. If we work very hard and 
play our cards right, some writers say, we will usher in 
the next and most glorious revolution in the history of 
human thought. This would not only save our planet 
but enhance the quality of our lives around the world 
to a point never attained before in history. Building on 
the previous chapters, I now conclude the book with 
a description of how the world can look in the near 
future if we meet these challenges successfully.

Figure 11.1  (a) The definite integral of a segment of a curve  It is represented by the 
shaded area under the curve, which can’t be measured directly  (b) Approximation to 
the area in (a) by four rectangles, which can be measured directly  (c) Closer approxi-
mation to the area in (a) by eight rectangles 
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Chapter 12

The Compassionate Revolution

Reading about the future in the newspapers 
and in many novels and movies, you might think 
all the choices for the Twenty-First Century 

are disastrous. Nuclear Armageddon? The more tradi-
tional religious Armageddon ending up with the earth 
destroyed and the believers going elsewhere? A “Brave 
New World” where virtual interactions between people 
are more common than real ones? Increasing concen-
tration of wealth in the hands of a few? I say no, thank 
you, to all these alternatives. Happily, I believe that a 
better choice exists.

Some common images of the future in the media 
involve increasing mechanization of daily life, wide 
use of virtual reality, and further detachment from 
the natural world. In some science fiction stories, the 
Earth’s ecological system has become uninhabitable 
and humankind must move to an artificial environ-
ment, here or on another planet. Less dramatically, a 
lot of people fear the increasing power of multinational 
corporations building a global economy, leading to 
a world where a few rich people run the lives of the 
increasingly poor and insecure masses1. This would 
be a world where diversity and distinctiveness are 
lost, any part of the world is just like any other, and 
every society functions mainly as a “market” for the 
multinationals’ goods. People in such a society would 
be moved around purely for the convenience of the 
market. Community, family, and friendship as we 
know them would therefore be lost, or at least much 
weakened. With the rise of biotechnology and genetic 
engineering, even our body parts would become com-
modities to be sold for a few people’s enrichment2.

Fundamentalist religious groups provide a 
different version of disaster, though they don’t see it 
that way. In their view, Earth is irredeemable and will 
ultimately perish in its own sin. The righteous will go 
elsewhere and live with God, in a place that is not of 

their own making but is simply “prepared” for them. 
So many fundamentalists also believe, underneath 
their rhetoric of spiritual hopefulness, that human 
efforts to create a better society are doomed.

But both these images of the future, global 
corporate domination and Armageddon, assume 
that the common nonsense of currently prevalent 
beliefs and attitudes logic will continue. They assume 
the logic of a dominator society. There is a third 
alternative future, based on a partnership society and 
common sense, that is much more pleasant. It is close 
to the ancient longings of major religions, but would 
take place on the earth among mortal humans. It isn’t 
inevitable, but can happen if we believe it to be possible 
and work at it with humor as well as diligence.

We might even get a better future after a period 
of world domination by a corporate global competi-
tive economy. After all, the technological changes of 
the Eighteenth and Nineteenth Century Industrial 
Revolution at first mainly benefited a small number of 
rising capitalists. But after about a hundred years—and 
a lot of violent struggles—industrialization finally led 
to a marked improvement in average Western people’s 
living standards. Similarly, the current revolution 
based on information technology in the short run is 
benefiting mainly the rich and newly rich, but could 
end up benefiting everyone in the long run—if we help 
that process along. We should approach the possibility 
of a brighter future with an ironic attitude attributed 
to Isaac Bashevis Singer: “We must believe in free will. 
We have no choice.”

Some readers will say that my faith in a better 
future is wishful thinking. Many neuroscientists believe 
that evolutionary pressures have created human traits 
that make a genuinely cooperative society (as in recent 
utopias like Ecotopia and Woman on the Edge of Time3) 
impossible. As Antonio Damasio said, “It is difficult to 



page 136 The compassionaTe revoluTion

common sense and common nonsense

imagine that individuals and societies governed by the 
seeking of pleasure, as much as or more than by the 
avoidance of pain, can survive at all”4. My own belief, 
in contrast, is that the pain-avoiding (in Abraham 
Maslow’s terms,5 safety-seeking) outlook is only one 
of many attracting states that individuals or societies 
can approach. It has been the dominant attractor of 
society’s dynamical system in most of the world of the 
last several thousand years. But in the present time of 
global change, we have it in our power to shift direction 
toward an attractor in which cooperation replaces dom-
ination, and delight is the major organizing principle6.

 Moreover, wishful thinking can sometimes serve 
as self-fulfilling prophecy by getting us to stretch our 
imaginations. Anyway, I believe wishful thinking is 
less harmful than its opposite, which might be called 
thinkful wishing. That is a term I coined for making a 
virtue out of necessity and limiting one’s imagination 
to scenarios that have already been rationally demon-
strated to be possible.

Extrapolation from the past and present to 
the future is a dangerous exercise, since the world 
dynamical system is extremely nonlinear, unpredict-
able, and often chaotic. But if technocrats, cynics, and 
fundamentalists are allowed to extrapolate, so can 
idealists, utopians, and revolutionaries. One of the 
more imaginative and hopeful scenarios of the near 
future was developed by the population ecologist John 
Calhoun.

Calhoun’s Historical Schema

The starting point of Calhoun’s speculations 
was his results (published in 1962) on the behavioral 
effects of population density in rats and mice,7 which 
he later generalized to conclusions about humans. He 
built a system of four pens for Norway rats of which 
two “outer” pens bordered on walls, whereas two 
“inner” pens were accessible both from the outer 
ones and from each other. This space arrangement 
caused the two inner pens to become much more 
crowded than the other two. Since all the rats had 
more than enough food, Calhoun could observe 
the disruptive effects of crowding on behavior 
apart from its effects on the food supply. In fact, he 
observed that the inner pens became desirable as 
gathering places because of their high social activity. 
For this reason, rats from the outer pens gradually 
collected at the food hoppers in the inner pens even 
though food was available in the outer pens as well. 
(Compare this to people drawn to the excitement of 
crowded cities.)

Calhoun found that crowding was particularly bad 
for female rats bearing young. Female rats normally 

build nests out of paper strips around the time their 
young are born, but those in the inner pens became 
much less systematic in their nest building. They 
wouldn’t form the paper strips into their normal cup 
shape, being distracted by a variety of other social 
events. Other aspects of care and feeding of infants 
were similarly disrupted. The decline in infant care 
was severe enough that in one set of experiments 80 
percent of infants in these pens died before weaning.

The male rats in the crowded pens also behaved 
in abnormal ways. While normal male rats establish 
clear dominance hierarchies, the males in these inner 
pens constantly struggled for power, with no one rat 
occupying the top slot permanently. Also, there were 
two types of males that stayed out of the dominance 
struggle entirely. One type was completely passive and 
ignored other rats of both sexes. The other type was hy-
peractive and hypersexual, often pursuing females into 
their burrows which isn’t part of normal rat courtship.

So far this doesn’t sound like an observation that 
would lead to optimism! But please suspend disbelief 
and wait to see how his theory developed.

Why should crowding itself cause behavioral 
problems, even when food is more than adequate? In 
several other articles, Calhoun developed a mathemat-
ical theory to account for this fact. The general idea 
is that the number of possible interactions between 
animals (or people) is proportional to the number 
of pairs of animals, which is the square of the total 
number of animals. But the number of interactions 
that can be satisfying, in that one animal gives another 
what it wants, is proportional to the total number 
of animals. So if all interactions are possible, the 
fraction that are satisfying decreases as the number of 
animals increases. In other words, an animal wanting 
anything from another animal—sex, friendship, mutual 
grooming, or whatever—has more animals to compete 
with for attention as the number goes up. Also, the 
cognitive processing needed to determine who is 
available to do what with whom becomes more difficult 
as there are more animals.

Calhoun stated that humans also experience more 
potential frustration as their numbers increase. Our 
more complex brains, however, enable us to develop 
strategies to cope with the frustrations coming from 
rising population. He proposed that we have dealt with 
increasing world population throughout history by 
changing the rules governing what types of interactions 
were allowed or encouraged. As Calhoun stated:

A critical kind of concept involved produc-
tion of new categories of social roles which 
reduced meaningful contacts with others to 
the level appropriate to that which earlier 
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transpired in the small closed groups. Each 
increase in density and social roles increased 
the amount and diversity of information 
flowing over the contact network. This 
increased the probability of new ideas 
emerging, some of which increased the effi-
ciency of resource acquisition, which in turn 
permitted more people to survive, and more 
social roles to develop8.

He went on to speculate that such development 
of new rules has made faster population increases 
possible. It has allowed the world’s population, since 
about 40,000 B.C., to double at successively shorter 
intervals (in fact, each doubling interval has been 
shown to be about half the previous one).

Calhoun then looked at the history of major 
revolutions in human thought. He found that each rev-
olution could be interpreted as emerging at a certain 
(approximate) date, and that such dates corresponded 
to critical times for the rise in the world’s population. 
Specifically, world population at the date where he 
placed a revolution in thought was about four times 
its population at the date of the previous revolution. 
These revolutions and approximate dates9 (see Figure 
12.1) are:

Sapient  (38710 B.C.)—ushering in our 
humanity

Agricultural (8157 B.C.)—creating mythology 
and social form around food production
Religious (519 B.C.)—helping to establish fixed 
codes of behavior
Artist ic (1391 A.D.)—developing holistic 
attitudes and philosophy
Scientific (1868 A.D.)—emphasizing rational 
understanding of the world
Communication (1988 A.D.)—emphasizing 
creativity and broad experience
POSSIBLE FUTURE:
Compassionate (2018 A.D.?)*—emphasizing 
diversity and mutual interdependence

Calhoun believes the Compassionate Revolution, if 
it happens, will be an offshoot of world-wide commu-
nications. He shares the vision of other technological 
futurists such as Alvin Toffler10 that world-wide elec-
tronic networks, rather than making everyone alike, 
will make it easier to people to communicate and 
respect each other as individuals. The interdependence 
will lead, in his view, to strategies that will end the 
rise in world population. The increase in number of 
people will be replaced by what he calls information 
prostheses: electronic devices that are connected to all 
of us to increase our information processing capacity. 

* The author of this book will then be in his early seventies.

Figure 12.1  Calhoun’s scheme for revolutions in human history  The time interval 
between peaks of successive revolutions is about one fourth the previous interval  
The time scale of modern revolutions on the right is about 64 times as fast as time 
scale of ancient revolutions on the left 
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I don’t have a strong opinion on the necessity of such 
machines, but in general envision that technological 
changes would need to be motivated by the same 
compassionate (or partnership, or common sense) 
concerns as are any other changes in society.

The details of Calhoun’s quantitative formulation 
are based on many speculative leaps about events 
I haven’t studied in detail. The chaotic nature of 
social forces make a numerical scheme like his look a 
little too “neat” to me. Besides, the global population 
problem is a widely controversial subject. Different 
disciplines, such as economists and biologists, tend 
to disagree about the seriousness of the population 
explosion and the numbers involved11. But I agree with 
Calhoun’s basic idea that population increases produce 
stresses, and that much of human intellectual history 
can be explained as devising strategies to cope with 
those stresses.

Moreover, Calhoun makes the important point 
that we can no longer rely on natural selection to direct 
the further evolution of our species12. We need instead 
to actively direct our future evolution, socially and 
not just physically. The goal of our directed evolution 
should be to make every human being actively 
concerned about every other human being and the rest 
of the planet. Crucial to such directed evolution will 
be our knowledge of the brain and its neural networks. 
That knowledge of the brain will enhance our capacity 
to distinguish common sense from common nonsense 
when it comes to human psychology.

The rest of this chapter will embellish Calhoun’s 
vision and outline the forms I see the Compassionate 
Revolution taking. Since this book is mainly about 
human psychology, the discussion won’t emphasize the 
technological advances—many of them based on artifi-
cial neural networks—that are likely to occur. Instead, 
it will emphasize the changes in social, aesthetic, 
religious, and lifestyle (in general, attitude) conven-
tions that will accompany these advances. Technology 
without good social policies for its use can do a lot of 
harm. In a plenary lecture given at the 1994 World 
Congress on Neural Networks, John Taylor raised the 
specter of a future where artificial networks will make 
it possible to buy a conscious machine for $20, and a 
conscious machine with emotions for $100. Another 
plenary speaker, Paul Werbos, added that in order to 
ensure that such machines are beneficial to society, we 
need much more knowledge of human neural networks!

Now, building on the view of human psychology 
and attitudes developed in the rest of this book, let 
our imaginations roam. Let’s try to build a future 
where both government policies and social customs 
follow common sense as much as possible, and eschew 
common nonsense. The types of social organization 

which I relate to the Compassionate Revolution have 
been given other names by other futurists. Riane Eisler 
calls them gylanic, a word she coined from combining 
the two Greek words for “woman” and “man,” in order 
to refer to the condition of equal partnership between 
the sexes13. Eisler also talks about creating a partner-
ship society as opposed to a dominator society14, terms 
that are easy to understand and have achieved fairly 
wide usage. Ralph Abraham calls these compassionate 
social patterns Orphic, after the earliest roots of the 
Orphic religious traditions based on love and ecstasy15. 
Marilyn Ferguson has called the people working to 
bring about these changes, scattered all over the planet 
and in all walks of life, the Aquarian conspiracy, after the 
sign of the Zodiac sometimes associated with love and 
peace16.

In Eisler’s terms, the compassionate restructuring 
of our institutions means restructuring every human 
activity to fit a partnership rather than a dominator 
orientation. In fact, Eisler has explained much of what 
I call common nonsense as having roots in dominator 
ideologies and customs. Broadly speaking, to restruc-
ture our society along partnership lines, we need to act 
as if we have a fair degree of trust in people’s ultimate 
intentions. We need, that is, not to treat people 
as if they want to act in stupid or inconsiderate or 
growth-denying ways.

A partnership orientation would be psychologically 
a sharp turn away from the security-oriented 1990s, 
with their gated communities, metal detectors, and the 
like. But for a high level of mutual trust to be effective, 
we need to change not only our social structures 
but also our fundamental attitudes and habits. For 
instance, we need to get away from the current Western 
emphasis on definite and complete solutions, which 
was lamented by John Saul17 (see Chapters 6 and 8). 
Instead, we need to continually give each other “partial 
credit” for incomplete but well-directed actions. The 
way we treat others needs to, as much as is reason-
able, answer the plea by the neural network theorist 
Warren McCulloch: “Don’t bite my finger, look where 
I am pointing”18. We also need to get into the habit of 
seeing large problems, whether social or personal, with 
a “systems viewpoint” that recognizes multiple aspects 
of the problem and how they interrelate.

Much of this book has focused on the partnership 
approach to science, as well as suggesting how findings 
from brain science may support a partnership orienta-
tion to society in general. The book has also explored 
partnership approaches to politics, psychotherapy, and 
work place organization. Riane Eisler’s book, Sacred 
Pleasure19, focuses on the partnership approach to 
sex, family, interpersonal (especially male-female) 
relationships, and religion. All these changes toward 
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partnership orientation in different spheres are interre-
lated, and progress in any one is likely to encourage all 
the others. (That is the reverse of what happens with a 
short-term mentality, where shallowness in one pursuit 
encourages shallowness in other pursuits20!)

Ultimately, I believe, compassionate solutions not 
only are the most desirable but are the most efficient 
and the ones that work the best! This is because of the 
way our brains are constructed and the needs they 
have, including self-actualization. Because we have 
needs for love, esteem, actualization, and spiritual 
value, we rebel against forms of social organization, 
even forms that seem “rationally” to work, if they 
thwart those needs. As the Talmud said, “Kindness is 
the highest form of wisdom.”

This chapter builds further on the vision of com-
passionate, partnership approaches to many aspects of 
life. As it roams through different areas of life, it starts 
with serious concerns about survival, but moves toward 
promoting a sense of delight. The two may seem like 
opposites but are quite compatible. In fact, the types 
of social organization that will help us ensure our 
long-term survival as a species, and the survival of other 
life on our planet, will probably also turn out to make 
us enjoy life more.

Population, Environment, and the World 
Food Supply

The central role of population in Calhoun’s histor-
ical schema suggests that limiting population growth 
would be an essential part of the Compassionate 
Revolution. Limiting population is closely tied to 
respect for the environment and the diversity of 
species. Such concern for population and environmen-
tal issues has been slow to arise. In the urge to develop 
industry as quickly as possible, we have created bigger 
and more crowded cities. More recently, the crowding 
has spread to the suburbs around the cities. The 
growth of cities and suburbs has of course diminished 
wilderness habitats for practically all non-human 
species—except for a few exceptionally adaptable 
ones like cockroaches. But the policies that motivated 
urban, suburban, and industrial sprawl have been local 
and short-term in their concerns. One of the first faint 
stirrings of the Compassionate Revolution has been the 
growth of global and long-term concerns. Some results 
have been Earth Summits, studies of world population 
trends by the Club of Rome and other groups, and the 
environmental movement as a whole.

Concern for the environment includes a wide 
range of significant problems, and this book won’t go 
into all of them. One aspect involves the energy and 
resource use habits of people, both individual citizens 

and businesses, in developed nations. People’s 
everyday lives need to be changed from a focus on 
maximum consumption to a focus on sustainability. 
Since this book is mainly about human attitudes, 
we need to ask what attitudes will encourage en-
vironmentally sound practices. Many writers have 
recognized that protection of the environment ne-
cessitates major changes in our typical attitudes and 
social customs—the same kinds of changes advocated 
throughout this book. We can hope that the current 
set of environmental crises—holes in the ozone 
layer, global warming through greenhouse gases, and 
depletion of parts of our food supply (such as fish 
in many parts of the world)—will frighten people 
enough to jolt us into the attitude changes we need in 
all of life. The environmental crisis would then play, 
for society as a whole, the role of a “negative affect” 
signal (see the neural network of Figure 7.2). It would 
push humanity out of a comfortable, but non optimal, 
attractor and toward a more satisfying attractor.

A special issue of an interdisciplinary journal, the 
Journal of Social Issues21, was devoted to the psycho-
logical changes needed to promote environmentally 
beneficial decisions. The biologist Mary Clark in that 
issue identified three basic attitudes in particular that 
need to be changed about the dominant Euro-American 
world view. These are the belief in the dark side of 
human nature; the belief in the inevitable scarcity 
of resources; and the belief in cumulative progress 
over time, which tends to disparage the accom-
plishment of earlier and “primitive” societies. Clark 
suggested replacing these by their opposites: a belief 
in the “bright side” of human nature, in abundance of 
resources, and in adaptation to changing circumstanc-
es. By means of self-fulfilling prophecy, these attitude 
changes would be likely to promote environmentally 
sound practices on the part of citizens (and, ultimately, 
governments and corporations). Other authors in the 
special issue noted still more psychological roots of an-
ti-environmental attitudes. These include the Western 
cultural obsession with individual freedom, including 
the freedom to amass as much private property as 
possible and not worry about other life forms it 
impinges on; our fascination with technology for its 
own sake; and our belief in unlimited economic growth.

The attitudes that Clark suggests turn us away 
from gadget worship, the common nonsense that more 
advanced technology is always better. If an object is 
good and useful in some situations, this promotes a 
kind of idolatry toward that object. As a result, many 
of us use cars, air conditioners, elevators, or computers 
at times when we could do what we want to do better 
without them, or when not using them would be better 
for our own bodies. But we also need to get away 
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from the “gated dipole” (see Chapter 5) opposite, the 
equally false idea that low technology is always better 
than high. The “small is beautiful” apostle E. M. 
Schumacher22 has been misinterpreted as believing 
this. Schumacher once told friends that if he had lived 
in a world where small organizations dominated, he 
would have written a book called Big is Beautiful23.

Another danger to the world environment comes 
from the developing nations. Poorer countries in 
Africa, Asia, and Latin America often try to imitate 
American and European patterns of development. 
These countries badly need to improve their 
economies for the welfare of their people. But the only 
model they have for development is the high-growth, 
high-crowding, high-pollution model that already built 
up the Western economies. If the entire world were to 
consume resources at the rate the West currently does, 
our food and water would be depleted rapidly.

Is there another way to develop poor areas of 
the world, a way that is more in keeping with the 
attitudes of adaptation and harmony with nature 
that Mary Clark proposes? Does the system describ-
ing these countries have an “alternative attractor,” 
in the dynamical system language of this book? As 
Alvin Toffler asked: “Is classical industrialization the 
only path to progress? And does it make any sense to 
imitate the industrial model at a time when industrial 
civilization itself is caught in its terminal agonies24?” 
If there is a viable, “greener” path, what international 
policies will encourage Third World countries to 
follow it?

Some people advocate an extreme version of the 
“small is beautiful” philosophy25 for Third World 
development. This outlook emphasizes small local la-
bor-intensive industries that can keep people employed 
in villages and rural areas so they don’t have to move 
to already polluted and overcrowded cities. This 
strategy has many advantages both for ecology and 
for community building. But it also has disadvantages: 
it would continue to keep these nations economically 
dependent on the more industrialized countries of 
Europe, North America, and East Asia. Development 
based solely on rural handicrafts may prevent starva-
tion but doesn’t lead to permanent economic improve-
ment, as was found in Maoist China. In the spirit of 
synthesizing paradoxical ideas, it is desirable to find 
a way of developing the Third World that synthesizes 
the best of industrialization and the best of traditional 
rural life.

The best idea I have seen for such a synthesis is 
the “Third Wave” strategy discussed by Toffler26. 
Toffler argues that some of the types of changes 
that are beginning to occur in the West provide the 
best hope for economic development if spread to the 

poorer countries. In particular, industries like micro-
electronics and computer software lend themselves to 
decentralized production, even as they advance tech-
nological capability. An increasing number of people 
in advanced countries, in fact, carry on computer-re-
lated businesses from their homes. Thus if Third 
World development is based on industries of this 
sort, it may lead to economic improvement without 
massive disruption of families and communities, or 
dangerous air and water pollution, or depletion of soil 
and other resources.

This should be coupled with grass-roots efforts 
to organize labor in these countries. There have 
been some tentative efforts, for example, by the 
International Labor Organization to ensure Third 
World workers—including those that work out of 
their homes—the right to organize into unions that 
can negotiate with their employers, many of them 
large global corporations27. The protests at the 1999 
Seattle meeting of the World Trade Organization will 
be mainly about labor and environmental issues. This 
trend needs to be accelerated.

My view is in agreement with Schumacher’s actual 
belief that what is needed is appropriate technology, of 
the complexity and size suitable for each situation. In 
order for this to happen, it will be necessary to provide 
incentives for public-spirited use of innovative tech-
nologies. It will also be necessary to oppose economic 
interests that choose the size of their technology for 
reasons of profit alone (such as huge power plants).

Achieving an economic order that will be good 
for the currently poor countries will involve constant 
negotiation and mediation. International organiza-
tions should continue to grow, with a recognition 
of interdependence and equal partnership between 
cultures*. The growth of electronic communication 
systems (the Internet and World Wide Web), and the 
movement now arising to make the Internet accessible 
to average people all over the world, will enhance this 
kind of equality. The Internet is likely also to enhance 
the overall mutual concern that is a major part of the 
Compassionate Revolution.

Among many people in poorer countries, there’s 
an understandable desire to emulate the material 
goods and consumption of the West, the junk goods 
as well as the useful ones. The environmentally sound 
strategy for Third World development prohibits 
yielding to this desire completely. The negotiation 
process, however, allows for talking to people who have 

* I say “cultures” rather than “nations” because with 
the growth of international institutions, nations may not 
continue to exist in their present form.
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such desires and trying to compromise with them. 
This may sometimes mean providing material goods 
and sometimes trying to design psychic incentives to 
substitute for them. Negotiation (with the help of the 
Internet) will work much more slowly than Mao-style 
Draconian government decrees. In the long run, 
however, more people will cooperate with negotiated 
settlements than with government commands.

If there is to be economic growth in the Third 
World without environmental catastrophe, population 
control is essential. Again, the less coercively this 
is done the better. But coercion probably can’t be 
entirely avoided because of the large number of people 
involved and the urgency of the population problem. 
Population control has been resisted for economic and 
health reasons, because each family needed children 
to work on their lands and, until recently, many of 
the children didn’t survive into adulthood. Centuries 
ago, the need for more people inspired the formation 
of patriarchal social and religious structures that 
tended to encourage large birth rates. But as health has 
improved and more people have left the land, many of 
these traditional social structures have remained. This 
is an example of a maladaptive social structure staying 
alive by positive feedback from its consequences, as in 
the MART neural network (Figure 4.2), and outliving 
its usefulness.

Thus, effective population control depends on 
changing patriarchal structures that encourage over-
population. This means empowering Third World 
women in their own homes and work places—an issue 
much discussed at international women’s conferences. 
For this reason and many others, equality of the sexes, 
both in currently rich and currently poor countries, 
is a cornerstone of the Compassionate Revolution. 
Gender equality, if it is to work, will have consequenc-
es that are revolutionary for all our institutions. We 
are only beginning to see its implications, in popula-
tion, life styles, politics, and other areas.

A New Equality of the Sexes

The women’s movement has been one of the leading 
forces for social change. The fact that women are a 
majority of people has kept the movement strong when 
other progressive forces were weakening. Its effects 
go far beyond getting more women into positions of 
political and economic power. It has been widely rec-
ognized that the women’s movement is changing the 
nature of power itself. The patriarchal, ultra-rationalist 
structures and customs that have developed in many 
walks of life28 aren’t friendly to feminist insights, and 
will be changed by them. Currently, the patriarchal 
institutions are in a death struggle and trying to co-opt 

the feminist movement by simply integrating women 
into existing structures. But this only postpones the 
inevitable cultural clash in which common sense, if not 
time, is on the side of the feminists.

Unequal, hierarchical relationships are based on 
common nonsense (even if they are partly rooted in 
our animal ancestry as well as past social customs). 
Being “on top” is ultimately unsatisfying, just as is 
being “on the bottom.” In the case of women and men, 
the women’s movement in the West has led to a men’s 
movement. Some of this has been a reaction against 
feminism, an attempt to recapture essential or “wild” 
masculinity29. That is the part of the men’s movement 
most discussed in the media, with the poet Robert 
Bly of “Iron John” fame as its main spokesman. But a 
larger and older part of the men’s movement works in 
support of feminism, as discussed by authors like Marvin 
Allen, Marc Feigen Fasteau, Mark Gerzon, and John 
Stoltenberg30. It is made up of men who recognize that 
changing gender roles can benefit men in many ways. 
A role change for men means more latitude to express 
emotions; more freedom to enjoy activities that don’t 
lead to an income; closer relationships with families and 
friends; and relief from some stresses that lead to high 
rates of suicide, alcoholism, and heart disease.

A book by the educational consultant Elinor Lenz 
and the anthropologist Barbara Myerhoff described 
the recent infusion of traditionally female values 
such as connectedness and affiliation into American 
public and private lives31. (While their examples 
are mainly from the United States, parallel changes 
are occurring in other affluent countries as well.) In 
business, for example, more and more men as well 
as women now view the old modes of hard-headed 
analytic problem solving as common nonsense. 
Ways of working that used to be considered rational 
and practical are now unmasked as being highly 
emotional and subjective. More precisely, such ways 
are rooted in patriarchal male roles rather than being 
effective responses to situations.

For example, Lenz and Myerhoff note that tradi-
tional male styles include a lot of secrecy. Each man 
is preoccupied with hiding his emotional vulnerability 
and protecting his turf. This style is badly suited to an 
economy where global communication is important 
and information needs to be as accurate as possible 
(as attested by Chris Argyris’ studies of management 
style32). As Lenz and Myerhoff said: “Masculine power 
talk is often concealing rather than revealing. The 
process of developing a facade of superior strength and 
control results in a style of speech that, along with its 
sexism, is guarded and flattened out, so that it tends 
to frustrate rather than promote communication”33. 
The style of openness and personal concern that is 
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traditionally female —though many women lack that 
style and many men possess it—is more suited to the 
information economy34.

Lenz and Myerhoff discussed the rise of women’s 
occupational and political networks. Unlike typical 
“old boy” networks from the times when professions 
were nearly all male, these women’s networks often 
provide their members support on a personal and 
emotional level as well as on the level of practical 
career goals. Gradually, many men of my age 
and younger are acquiring “female” patterns and 
becoming involved in the same type of network. It is 
somewhat prophetic that Lenz and Myerhoff wrote 
before the current rise of world-wide electronic mail, 
which has also encouraged a more open communica-
tion style. Both the feminist-oriented networks and 
the Internet have the same kind of diffuse, nonlinear, 
often chaotic structure**.

As Lenz and Myerhoff emphasized, the “femini-
zation of America” they described works in fits and 
starts. The old patriarchal system is still powerful and 
resists these changes. The authors noted that women 
in managerial and political position are in danger of 
being co-opted, that is, becoming just “good old boys” 
with female faces. As more women have achieved 
such positions, more have succumbed to the system. 
Since these authors wrote, in fact, many work places 
(including, in the 1994 elections, the United States 
Congress!) have moved in anti-feminist directions. 
“Downsizing” has led to greater job insecurity, more 
competitiveness and protectiveness, longer work hours 
(and therefore hours away from family and friends) 
for both male and female employees. So the shape of 
the future is still up for grabs. But the more knowledge 
we have of our brains (and therefore of what types of 
environments fit with our natures) and the less we get 
cynical about lasting change, the more likely it is that 
feminist solutions will be adopted.

Clashes between traditional and forward-looking 
ways of doing things are apparent, for example, in my 
own profession. The interdisciplinary field of neural 
networks cuts across many traditional categories: 
it has to engage computer scientists, engineers, 
mathematicians, biologists, psychologists, physicists, 
philosophers, and social scientists, among other groups 
of scholars, along with researchers from industry and 
government. This cross-fertilization has led to intellec-
tual peak experiences at many neural network confer-
ences. Our conferences (particularly those with 100 or 
fewer people attending) at times have an atmosphere 

* Neural networks tend to have this type of structure as 
well!

similar to the idealized discussions of ancient Greek 
philosophers. Distinctions of discipline, rank (full 
professor versus assistant professor versus student) 
and walk of life (academic versus industry versus 
government) are irrelevant. All these people together 
enjoy the free flow of ideas and high-level talk—often 
punctuated with good food, beer, and sightseeing. But 
outside such gatherings, the day-to-day life of neural 
network researchers isn’t always idyllic. Macho turf 
defending, competition for scarce government grants, 
and putdowns of rival researchers occur in my field as 
in other fields of science.

As the neural network pioneer Stephen Grossberg 
said, the very nature of neural network researchers’ 
pursuit (study of the human mind) should discourage 
such practices and encourage cooperation35. But turf 
battles persist because the field is still enmeshed in the 
traditional dominator version of the academic, business, 
and political systems and their social customs.

In scholarship, in the arts and crafts, and in 
creative aspects of every kind of job, one effect 
of increasing female influence will be that group 
effort and cooperation become more valued. If the 
Compassionate Revolution occurs, the intellectual 
or artistic superstar, such as Einstein, Darwin, or 
Picasso, may become a thing of the past. Many people 
find such an idea frightening. They fear that without 
the Great Man (I use the sexist term because the 
concept is closely tied to patriarchy), we will sink into 
homogeneous mediocrity36. I don’t share that fear. 
There will still be men and women who are unusually 
good in particular areas of work. The very talented will 
continue to produce great works in a more cooperative 
and less ego-driven setting, and the moderately 
talented will also be able to make their less spectacular 
contributions. A similar vision of future society was 
expressed by the neural network researcher Robert 
Hecht-Nielsen37, who coined for it the term ubility, 
meaning “universal nobility.” The creative effort 
of artists and intellectuals will be interwoven with 
the practical business of society (see Marge Piercy’s 
Woman on the Edge of Time38 for a fictional account of 
this), rather than standing apart from business as it 
often does now. This will relieve aspiring creators from 
the emotional stresses of what the men’s movement 
activist Marc Feigen Fasteau called the “head-and-
shoulders-above-the-worthless-gregarious-dependent-
masses guilt trip”39.

I was part of a delightful, if humble, example 
of group creativity when active in the Society for 
Creative Anachronism, the organization that simulates 
Medieval and Renaissance life. At one party attended 
by Society members, two of my friends mentioned that 
earlier in the day they had been listening to a record 
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of Elizabethan English music while cooking spaghetti. 
Their recording included a song about the ways in 
which tobacco is like love. While listening they had 
realized “spaghetti” has the same meter as “tobacco”! 
Hearing this, several of us at the party who were 
familiar with the song set to its tune new words about 
the ways in which spaghetti is like love (“Love doth 
entangle all the limbs, so doth spaghetti,” et cetera*).

The spaghetti song is the type of harmless fun in 
which more people will have both the time and the 
inclination to engage if society becomes more coop-
erative. And this kind of creative spirit doesn’t have to 
be restricted to a few people with college degrees or 
esoteric interests. In well-run farms, manufacturing 
plants, even houses, people make a joyful ritual out 
of doing required tasks, putting their heads and their 
hearts together into performing well and creatively.

Marilyn French set forth a similar vision of a 
feminist-inspired society to replace patriarchy40. Like 
Riane Eisler41, French said that pleasure needs to be a 
central goal of a future cooperative society: “if we want 
to create a world that can live together without utter 
uniformity and totalitarianism, we must gear ourselves 
to cooperate, must teach our young the pleasures of 
working/playing together, and thinking about nature 
and the planet in a cooperative spirit”42 She went on 
to say that the traditional focus on control, on order 
above everything else, needs to be replaced by a new 
emphasis: “The question that should provide our 
standard as we make the choices that will lead us to a 
new vision is what kinds of human behavior bring us 
delight”43. The neural networks in our brains don’t 
drive us only toward survival. They drive us toward 
wanting life at its best, including self-actualization, 
synergy, pleasure, and spiritual experience. As French 
says, pleasure isn’t a commodity; it’s more about 
quality than about quantity, and it is hindered by the 
current Western emphasis on the quantifiable and mea-
surable. Even economic decisions we prefer to make on 
subjective and not strictly quantitative terms.

French preceded her vision of the future with a 
passionate denunciation of several thousand years 
of patriarchy. She saw the suppression of women as 
closely tied to the worst of our common nonsense, 
such as valuing duty over pleasure44. A similar theme 
is stated in religious language by many feminist 
theologians. Barbara Groth, for example, argued that 
our epidemic of violence (particularly male violence 
against women) is rooted in the religiously sanctioned 
system of restrictions, obligations, and taboos we 

* Copies of the words and music of the “Spaghetti” song 
are available from the author on request at levine@uta.edu!

have developed under patriarchy45. She discussed how 
maintaining a system of male control requires a belief 
that sexual pleasure is sinful, or at best a necessary 
evil. In this system, following one’s own inclinations 
instead of obeying a masculine God is the worst sin 
of all. Groth forcefully refuted the common nonsense 
(which is becoming more popular as society becomes 
more unstable) that social breakdown can be stopped 
by going back to more hierarchical, authoritarian 
religions and social structures. Instead, she shows, 
these hierarchical structures promote violence. Only by 
moving toward a partnership society, Groth added, can 
we achieve lasting social peace.

The ultimate answer to our current social instabil-
ity, to the breakdown of community ties, isn’t turning 
the clock back to the “patriarchal” equilibrium from 
which society has been recently dislocated (see Figure 
10.3). Instead it’s taking the risks involved in moving 
toward a future, yet unseen “gender equality” equilibri-
um (see the bottom of that figure). And risk is essential 
to getting there at all. Another feminist theologian, 
Sharon Welch, criticized the tendency in Western 
society to avoid possible actions that look like they 
won’t lead to definite success46. Actions that change 
society for the better, in peace, race relations, the en-
vironment or anything else, are seldom safe and often 
have the strong possibility of failing. Welch proposed 
an “ethic of risk” that obligates us to make these 
difficult choices and can sustain us through the period 
of apprehensive uncertainty after a difficult choice has 
been made.

The pleasure outlook that French proposed is 
often confused with lack of morality, that is, with the 
notion that “anything goes.” This “anything goes” 
label is often pinned unfairly on groups of people who 
experiment with changing rules, whether in real life 
(such as neo-Pagans47) or in fictional utopias (such 
as Ecotopians48). The Ecotopians, for example, enjoy 
daily life, move freely between work and play, and are 
sexually liberated, but are not amoral and have definite 
values as a society. In particular, they believe strongly 
in compassion toward others, community, and respect 
for the environment. They have fewer legal restrictions 
than present-day Americans in some areas (sex and the 
family) but more restrictions in other areas (economic 
growth and pollution).

The Compassionate Revolution doesn’t mean 
fewer responsibilities. It just means that our respon-
sibilities would be driven more by human needs and 
less by formal rules. The educational psychologist 
Carol Gilligan said, and I agree, that this stance toward 
obligation is closer to traditional female than to male 
norms49. Gilligan did not discuss whether the roots 
for that sex difference are social or inborn; I believe 
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they are mainly social. The dominator society’s ethic 
has suppressed concern for human needs in males 
but allowed it to survive in females. But the neural 
networks in all our brains, female and male alike, are 
ultimately happier with obligations that are more fluid 
and human-centered.

Obligation without Coercion

Responsibility these days is often felt as negative 
and tied to some sort of hierarchy. We say: I must do 
this or else so and so will be terribly angry at me. Or 
else we think of responsibility as tit for tat: I must do 
this or else so and so won’t give me something I want. 
This is particularly true in work settings, when “so 
and so” is a boss. But we sometimes translate that 
mentality to family settings, seeing parents, spouses, 
or children as if they were angry vengeful powers. Also, 
many of our religious traditions put God in that role 
(the theologian Barbara Groth calls it “God as abusive 
parent”50). Deeply ingrained in many cultures is the 
feeling (a rather paradoxical one) that we must act 
ethically or God will punish us.

As more Westerners have questioned traditional 
religious values, we’ve become more reluctant to submit 
to any punishing, vengeful powers. Our reluctance is 
supported by psychological experiments showing that 
punishment is often not the most effective method of 
changing behavior. This is because punishment has the 
side effect of suppressing behavior in general, including 
some behaviors usually regarded as desirable51. More 
effective means of modifying behavior have been dis-
covered that rely more on reward, praise, and encour-
agement52. Such methods will need to be used at times, 
particularly on children, even in a utopian society. But 
in many of our activities, we need to strive to go further 
and replace what psychologists call extrinsic motivation 
(doing something because of what you will get for it, like 
money or fame) by intrinsic motivation (doing something 
because of the pleasure or other benefits you expect 
from the act itself)53.

Intrinsic motivation tends to be closely related to 
democratic structures. Extrinsic motivation (especially 
by punishment) tends to be related to authoritarian 
structures, including some traditional religious ones. 
For the last two hundred years, the West has suffered 
from cognitive dissonance between centuries-old 
authoritarian religion and emerging democratic 
politics. In fact, Thomas Jefferson and many of the 
other Founding Fathers of American democracy were 
religious liberals—such as deists or unitarians—and 
many of the traditional clergy in colonial America 
fiercely opposed their political innovations.

But the Founding Fathers’ revolution was incom-
plete. Aside from excluding women, people of color, 
and non-owners of property, they didn’t extend their 
notions of democracy to economics and the work 
place. Gradually, the lack of economic democracy in the 
United States (which is worse now than in Europe54) 
has sapped the strength of American political institu-
tions, in part because many people are too exhausted 
from their jobs and family responsibilities to partici-
pate in volunteer politics. Decline in participation is 
one cause of current apathy and cynicism.

The Compassionate Revolution would need to 
push earlier, more restricted revolutions, such as the 
American and French, much further forward, both in 
institutions and social customs. The growth of em-
ployee-owned companies, while modest in the face of 
expanding multinational corporations, has been signif-
icant, and represents a trend in that direction55. Once 
people experience a synergistic setting where they feel 
like part of the decision making process, they are often 
intrinsically motivated to work even in the absence of 
commands from a boss. They work not to placate other 
people, but for their own welfare and other people’s 
welfare that they care about. People work without 
being forced to if they feel a positive stake in the results 
of their work, or if they enjoy the work itself.

The nature of work would inevitably change a 
lot. With the decline of manufacturing and the rise 
of information technology, work hours are likely to 
be shortened (perhaps cut in half ) because there 
won’t be enough 40-hour-a-week jobs to go around56. 
Currently, we are seeing those people who are still 
employed working longer hours and feeling under 
more pressure because they see others losing their 
jobs. This is brought about by the market pressures 
of the global corporate economy. But under the 
Compassionate Revolution, the reverse would happen. 
The kind of work style associated with a few unusually 
synergistic work places (some research think tanks, 
“quality circles,” cooperative enterprises, exceptional 
academic departments, and so forth) would become 
more widespread.

 People would be able to circulate freely between 
their work site, play, and outside errands, rather than 
being tied down for long hours at one place, as long 
as they accomplished what needed to be done on 
the job. Vacations for everyone would be at least four 
to six weeks, not the ridiculously low two weeks that 
workers in the United States with less than ten years 
seniority now typically get. Also, the monotony of 
jobs would be relieved by everyone having sabbat-
icals about every seven or eight years. In the utopian 
society described by Marge Piercy, workers use such 
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sabbaticals either to travel or do work different from 
their usual job, or both57.

This greater freedom doesn’t mean people would 
be a bunch of autonomous, detached individuals. 
The Compassionate Revolution would reverse the 
modern American tilt toward extreme individualism 
(freedom from compulsion without freedom to attain 
one’s desires), as described by such social scientists 
as Christian Bay and Robert Bellah58. It would 
provide a synthesis between the individualist and 
communitarian outlooks. People would follow their 
individual consciences, but still be aware of society as 
an “interdependent web” and consider other people’s 
welfare in making their decisions. Children would be 
raised to feel themselves part of a community, and 
to develop a sense of responsibility toward others. 
But their membership in the community wouldn’t 
be bought at the price of conformity and wouldn’t 
suppress creativity.

Tolerance and Diversity

As Alvin Toffler notes, many fear that the world 
communications and computer web will produce 
“cookie cutter” identity between people, but it doesn’t 
have to59. Rather it can expand the opportunities 
for diversity, among both individuals and groups. In 
Marge Piercy’s fictional utopia, for example, there 
were many villages in close proximity which had 
different cultural backgrounds and outlooks but 
cooperated with each other: one African-American 
village, one Jewish, one Portuguese, one Lancashire 
British, et cetera, along with others that were more 
ethnically mixed60. People in Piercy’s novel found 
traveling between these villages an enriching expe-
rience, much as people now do when they take long 
walks in an ethnically diverse city like New York. Even 
if each community had a dominant tendency, it would 
provide a place for individuals who are different from 
its norm (e.g., an African-American in a predominant-
ly Jewish town). And such an individual would be 
able to link by computer with similar or like-minded 
people in other areas.

Of course, group identity can be a tyranny of 
its own. That can be avoided by not assuming that a 
Jew, a Chicano, an engineer, or a lesbian has to have 
other characteristics that don’t directly relate to what 
defines the group. In the Compassionate Revolution, 
even if the majority of a particular group showed a 
certain type of behavior, both the group and people 
outside it would accept members of the group who 
deviate from that type of behavior, as long as their 
deviation doesn’t harm anyone.

In general, the pagan principle of “if it harm 
none, do what you will”61 can be the guide here. The 
belief that social cohesion must depend on confor-
mity in ritual or dress or other customs can be seen 
as common nonsense. The common sense is that life 
style differences that don’t directly interfere with 
cooperative goals should be tolerated. In fact, such 
differences should be encouraged since they are good 
for people’s self-expression and morale, and since 
they enrich the lives of others. The experimental 
biopsychologists David Krech, Mark Rosenzweig, 
and Edward Bennett demonstrated that richness 
and variety of sensory stimulation has a major effect 
on the development of mammal infant brains62. So 
children growing up in an environment of diverse life 
styles and customs are likely to become more adept 
at solving a wide variety of problems and adapting to 
a range of cultural and physical environments.

But at best, people would at the same time feel 
rooted in their own environments and customs. The 
Communications Revolution that is preceding the 
Compassionate is characterized by a lot of rootless-
ness, with many people wandering between styles and 
not becoming emotionally invested in any of them. 
This is captured fairly well by the metaphors of “tele-
vision channel surfing” and “Internet surfing.” In the 
Compassionate Revolution, as in some of the fictional 
utopian societies that come close to embodying it63, 
the sense of rootedness and emotional attachment 
would be restored in spite of a diversity lacking in 
traditional society.

One area where tolerance for diversity is quite 
controversial is sexual arrangements. But since 
attitudes in different spheres of life tend to reinforce 
one another, I think the Compassionate Revolution 
is more likely to occur if we can overcome some 
of the widespread resistance to arrangements 
other than heterosexual marriage. Here again, the 
operative rule would be “if it harm none, do what 
you will.” If the goal is not to produce children but 
to create a sense of ongoing community, there is 
no reason for social customs to regulate whether 
a person has one, more than one, or no sexual 
partners. Nor would it matter to society as a whole 
whether those partners are of the same or different 
gender or race or ethnic background, or whether 
one partner (either male or female) is much younger 
than the other. In the Compassionate Revolution, a 
sexual relationship would only be frowned on if one 
person deceived or exploited the other, or if precau-
tions weren’t taken about pregnancy and sexually 
transmitted disease. Also there would be no double 
standards: behavior considered acceptable for a man 



page 146 The compassionaTe revoluTion

common sense and common nonsense

would also be considered acceptable for a woman, and 
vice versa*.

Some couples would probably make agreements 
to be sexually exclusive. Once such an arrangement 
is made, it would still be considered wrong for one 
of the partners to cheat on such an agreement. But 
homosexual couples would have the same right to 
do so as heterosexual ones. Also, there would be no 
automatic preference for exclusive agreements over 
other types of agreements. For example, two people 
might agree to have a primary relationship but each 
be free to have sex with other partners on certain 
holidays, as the fictional Ecotopians do. Or there 
could be sexual agreements between more than one 
couple, or between one man and two women or one 
woman and two men, as explored by the novelist 
and essayist Robert Rimmer64. The ethical norm for 
all sexual relationships would be the same as it is 
for nonsexual relationships: is the relationship close 
and caring, and is physical and emotional health and 
freedom preserved for everyone involved?

Also in the area of family and child rearing, 
diversity and mutual acceptance would be the norm. 
“Family values” would be encouraged, but wouldn’t be 
restricted to nuclear families consisting of a married 
man and woman and their biological or adopted 
children. Some utopias, such as Marge Piercy’s, make 
biological parenthood completely unimportant. I 
wouldn’t go that far, because biological relationship 
has a mystical value for many of us, and there is no 
reason to discourage that feeling. But if a person 
simply doesn’t get along with his or her biological 
relatives, and achieves intimacy with non-relatives, 
that would also be all right. Even those of us with 
strong ties to our own parents or siblings or children 
may also have other friends close enough that we 
consider them quasi-family. In the Compassionate 
Revolution, both biological and non-biological family 
relationships would be valued as long as they are close 
and caring.

Because of the need to stabilize or reduce popu-
lation, as Calhoun pointed out, the number of people 
choosing not to produce children would probably 
increase a lot. There would be more extended family 
arrangements, however. Since contributing to society 
would be a norm, most adults would have some input 
in raising children who may or may not be their own.

* Gender-based double standards would disappear for 
any kind of behavior, not just sexual. For example, the two 
sexes wouldn’t receive different upbringing about when it is 
acceptable to cry or express feelings.

The tolerant outlook toward lifestyles would 
be mirrored by a more open type of religious faith. 
A lot of people, I believe, would come to a religious 
outlook that falls in between, and bridges, the two 
traditional extremes of authoritarian theism and 
secular humanism. This would be a viewpoint that 
seeks spiritual depth and transcendence but relies on 
the individual’s inner experience and intuition. There 
would probably be a wide diversity of theological 
beliefs and ritual observances. The number of actively 
religious people would increase, and many would share 
a few core beliefs. These core beliefs would include 
standards about how people should treat each other. 
But they would also include the sentiment captured 
by a recent bumper sticker: “God is too big to fit inside 
one religion.”

The liberal religions of the current day already 
point the way to a desirable future religion. For 
example, when talking about my own Unitarian 
Universalist (UU) church to people outside the church, 
I often get asked questions like “Do you (meaning 
UUs collectively) believe in the hereafter?” and “Do 
you follow the Bible?” In the context of my church, 
questions like these are what Robert Pirsig called mu 
questions65, after a Japanese word that means “neither 
yes nor no” or “not appropriately posed.” The people in 
the church somehow feel spiritually connected to one 
another even though they don’t share a common set of 
detailed theological beliefs. This happens because they 
do share a common broad outlook about people and 
society. In effusive moments, I call the coherence of 
UU churches a “miracle.”

In most cultures through the centuries, there has 
been a profound difference between the inner expe-
rience of religion by mystics, and the religious feeling 
of average people who observe the mysteries from a 
distance. Traditionally, average people’s religious ex-
perience has tended to involve ritual, pageantry, a set 
of rules of conduct, and worship of something “higher” 
than oneself. If the Compassionate Revolution were 
to happen, I believe that average people’s religious 
experience would become more similar to that of 
mystics. That is, people in general would reach a 
direct appreciation of our place in the cosmos and its 
higher purpose. This would require fluidity and depth 
of feeling and perception, which doesn’t follow formal 
rules but integrates all major subsystems of both the 
mind/brain and the body. It would involve a long-term 
view of things, a perspective that transcends current 
needs and stresses to see larger plans. Such a religion 
would encourage a society that is more patient and 
less hurried than the present ones. This means the 
religious outlook would value contemplation and 
visionary thinking as well as moral action.
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Good use of the integrative, planning capacity of 
the brain’s frontal lobes, much discussed in this book, 
would become a religious obligation. In other words, 
self-actualization would replace obedience as the 
source of morality.

Beliefs about the existence and nature of God 
would continue to vary a lot. I suspect that none of 
the world’s current major religions would “win” over 
the others. The Christian, Jewish, Muslim, Buddhist, 
Hindu, Confucian, Taoist, Druid, and Native American 
traditions, for example, are all broad enough to allow 
for the general outlook discussed here. At some level, 
“all religions are one religion,” as the pagan priestess 
Viviane says in Marion Zimmer Bradley’s historical 
fantasy novel, The Mists of Avalon66.

However people’s beliefs evolve, they would tend 
to move away from the traditional notion of God as an 
external authority figure, distinct from and eternally 
better than us. That notion would be replaced by an 
idea from the theology of Alcoholics Anonymous (AA) 
as described by Gregory Bateson67. AA says there is 
a power greater than the self, but the believer must 
formulate his or her own understanding of the nature 
of the power. This is a power to be submitted to and 
not resisted; alcoholics, for example, are discouraged 
from resisting the power by claiming they have the 
will to overcome drinking. But it’s not a power that can 
reward or punish, nor is it a dictator. Most important, 
the higher power’s not separate from us. It’s not a 
righteous being contrasted with sinful humans. Rather 
“the relationship of each individual to the ‘Power’ is 
best defined by the words is part of”68.

The Alcoholics Anonymous case shows that this 
kind of flexible religion can help people out of serious 
binds in their personal lives. At the same time, the 
long-term perspective in that type of faith is akin to 
humor. This is a playful, common sense type of humor: 
not the tittering kind that puts down the defenseless, 
but a gentle kind that laughs softly at irony, coinci-
dence, and human foibles.

Fun!

I believe the Compassionate Revolution would 
make life (on the whole) more fun. Otherwise I 
wouldn’t work for it or write about it.

Kim Stanley Robinson69 and other utopian 
novelists emphasize that the best possible society 
wouldn’t eliminate all human conflicts or personal 
frustrations. There would still be love gone sour, 
thwarted ambitions, and other kinds of disappoint-
ments. But some of the sources of unnecessary human 
suffering, like war and poverty, would be gone.

Some people fear that eliminating war and 
poverty would make life boring. That is a danger, 
but it doesn’t have to happen if we don’t want it to 
happen. The controlled ultra-rational mind set, the 
outlook that says pleasure is equivalent to reducing 
psychological drive, would probably lead to a society 
that is peaceful, affluent, and boring. As Mark Twain 
said, “Eternal rest sounds comforting in the pulpit. 
But try it for a while, and see how heavy time hangs 
on your hands.” But a collective mind set informed by 
the view of neural networks stressed in this book, one 
that values both emotion and reason, is more likely 
to lead to a society that is peaceful, free of economic 
distress, and delightful.

Freedom from some of the sicknesses of current 
or past societies would probably lead to new forms of 
pleasure, enjoyment, and romanticism that are now 
barely dreamed of. The medieval Jewish sage Moses 
Maimonides said that the joys of heaven are to us 
mortals as music is to the deaf. He meant that we can 
only imagine pleasures that we never have experi-
enced. If we replace “heaven” by “an optimal society 
on earth,” what Maimonides said is still true.

But we can see the shape of future pleasures in 
some of our more enjoyable moments in the present 
world. We can also see them in studying periods 
when the partnership model of society experienced 
temporary revivals. In their historical studies, Ralph 
Abraham70 and Riane Eisler71 identified several periods 
of “Orphic” or “gylanic” resurgence such as the early 
Christian period; the era of the troubadours in Twelfth 
Century France; the European Renaissance; and the 
late 1960s in the United States (which is now much 
maligned as immoral, but which felt exciting and 
creative to many of us who were young then72).

One common source of pleasure is humorous 
simulation of evil without actual evil. For example, a 
lot of sexual flirtation involves two people pretending 
to put each other down or talking like they are strug-
gling for power, but actually respecting each other as 
equals. For another example, the Society for Creative 
Anachronism has people in armor pretending to 
fight wars but not inflicting serious injury. There is a 
range of other games, from Dungeons and Dragons to 
computer war games, in which people express their ag-
gressions without actually harming each other. (Ernest 
Callenbach’s fictional Ecotopians go a bit further. 
They hold war games in which people form into large 
teams that fight each other half-naked with spears, 
and the game ends as soon as one person is injured.) 
These kinds of pseudo-harmful games may function 
to “vaccinate” people against doing real harm to each 
other—just as a vaccine against a virus or bacterium 
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is typically made from a weaker, harmless form of the 
active ingredient in the disease-causing agent.

Another source of pleasure comes from day-to-day 
tasks done cooperatively and with flair. I learned this 
in my family growing up, when my sister Judy was 
assigned the task of washing dishes and I had to dry 
the dishes and put them away. Once we got old enough 
to accept our duties gracefully, we developed a ritual of 
improvising songs while doing them. The songs were 
either about the dishes themselves or whatever else 
(friends, parents, politics, et cetera) was on our minds. 
We were both experienced in choral singing, and some 
of our Baroque harmonies weren’t bad. Judy and I were 
just following a centuries-old tradition that goes back 
to more rural settings. The first pagan rituals were 
offshoots of agricultural tasks. So were many folk 
dances, like the English Morris dances which include 
athletic leaping and simulated swordplay.

Go Now in Peace

The Compassionate Revolution, the triumph of 
common sense over common nonsense, would be the 
fulfillment of an age-old dream of philosophers and 
preachers. A hymn that captures the dream (with 
updated, nonsexist language) is shown in Figure 12.2.

Many influences now conspire to make the 
achievement of our dream possible. These include 
the Earth’s population pressures and environmental 
crises; world-wide computer networks; the rise of the 
women’s movement; crises in the rationalist/dominator 
view of progress, which nuclear war and the Holocaust 
have made less attractive; and (the main topic of 
this book) exploding knowledge of what human 
nature is truly about. But our desire to achieve the 
dream must overcome the positive feedback between 

outmoded social structures and outmoded beliefs (as 
in the MART network of Figure 4.2). All of us need 
to confront our fear of taking risks and be willing 
to give up some short-term gains for the long-term 
changes that will help all of us. We need to let go not 
just of “business as usual” but of “social life as usual.” 
We need to challenge some of our unconscious day-
to-day patterns including ways of joking, linguistic 
metaphors, and how we evaluate other people.

Many readers will now surely say: Okay, you’ve 
mapped out where the world should go in the next 
forty to fifty years, now what are the strategies 
for getting there? There’s no “master plan” for the 
Compassionate Revolution. And there shouldn’t be! 
For if a revolutionary change in society over the world 
were to achieved by detailed rational pre-planning 
(do this in Japan by 2003, that in Africa by 2007, the 
other thing in Minnesota by 2010, et cetera), it would 
have the flavor of Russian Communism and other cen-
tralized revolutions that ultimately failed. Moreover, 
it would foster authoritarianism and destroy some of 
the very qualities we wish to foster: spontaneity, play, 
and responsiveness to changing and unpredictable 
contexts. In other words, if a detailed blueprint were 
to be found for bringing about the Compassionate 
Revolution, the results wouldn’t be compassionate!

The process of change is a dynamical system 
that involves people’s attitudes, cultures, and beliefs 
as well as their political and economic institutions. 
This is a dynamic feedback whose existence has been 
recognized at least since the days of Karl Marx74. This 
book doesn’t go deeply into the current global political 
and economic institutions and the changes required 
in them. The global institutional crisis is discussed 
well by a number of other authors, such as William 
Greider75. But for political and economic change to be 

Turn back, turn back, forswear thy foolish ways.
Old now is earth, and none may count her days;
Yet humankind, whose head is crowned with flame,
Still will not hear the inner God proclaim:
“Turn back, turn back, forswear thy foolish ways.”
Earth might be fair, its people glad and wise.
Age after age our tragic empires rise,
Built while we dream, and in that dreaming weep:
Would we but wake from out our haunted sleep,
Earth might be fair, and people glad and wise.
Earth shall be fair, and all its people one;
Nor till that hour shall God’s whole will be done.
Now, even now,once more from earth to sky,
Peals forth in joy that old undaunted cry,
“Earth shall be fair, and all its people one”73

Figure 12.2
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successful, it needs to go hand in hand with changes in 
prevailing cultural attitudes—that is, with an increase 
in the partnership-oriented common sense discussed 
throughout this book, and a decrease in the domina-
tor-oriented common nonsense.

This means that the future health of our social 
institutions is ultimately inseparable from our day-to-
day habits of how we treat each other (as the women’s 
movement slogan says, “the personal is political”—and 
vice versa). It also depends on our day-to-day habits of 
how we categorize objects, the associations we have 
with words, and even what we laugh about. So positive 
change toward a cooperative world should be rooted 
in this book’s messages about helpful and harmful 
attitudes. A few of them are reviewed here in “bumper 
sticker” form:

What you get is more than what you see
Don’t bite my finger, look where I am pointing
People don’t want to be evil
People don’t want to be neurotic
Reason and emotion aren’t opposites
Reason isn’t superior to emotion
Improbability isn’t impossibility
The majority of a group isn’t all of it
All knowledge is interconnected
Everything is a dynamical system
Order may be good or bad
Disorder may be good or bad

The ach ie vement of  t he Compassionate 
Revolution is far from inevitable. We could, as a 
species, fail to learn enough about ourselves to grasp 
our real possibilities. But more and more people are 
seeing that if this happens, the results could be either 
physical death as a species (by environmental ca-
tastrophe or nuclear war) or spiritual death (by con-
formity and alienation). This growing awareness of 
the need for change, and fear of the consequences of 
not changing, makes me guardedly optimistic about 
the process in the long term. But given the history of 
human revolutions, I worry that the path to change 
could be violent and many people could be hurt in the 
short term.

The process of change becomes more painful, 
and less likely to succeed, when natural apprehension 
hardens into cynicism. In my country, cynicism is un-
fortunately on the rise now. A recent national poll (see, 
for example, the November 3, 1994, Dallas Morning 
News) shows the following results.

Question: Do you think that five years from 
now things in the United States will be better, 
worse, or the same as they are today?

Answer: 43% of the people said they would be 
worse, the highest percentage since 1980.

Question: How much influence do you think 
people like yourself have about what the gov-
ernment does?

Answer: A good deal, 6%; Some, 25%; Not 
much, 68%; Don’t know, 1%

Question: Think about all of our elected 
officials today. Is there one elected public 
official today that you admire?

Answer: Yes, 33%; No, 62%; Don’t know, 5%.

It’s disturbing to see such attitudes surfacing just 
when positive change is a real possibility. These cynical 
beliefs can be partly blamed on moneyed interests 
that are threatened by social improvements. Some 
people gain short-term power or profit by manipulating 
others’ beliefs to make politics ugly and deny hope for 
improvement.

I pursue the theme of manipulated cynicism, with 
poetic exaggeration, in my own utopian novel (The 
Ptutites, in progress). Some modern American archae-
ologists accidentally encounter the Ptutite culture 
during a dig in Afghanistan. According to their own 
folklore, they are remnants of an ancient society that 
was as technologically advanced as modern America 
or Europe, but more cooperative, more in tune with 
the environment, and better at enjoying life. They keep 
alive their past in a small agricultural settlement, but 
contend with a centuries-old conspiracy that continues 
to suppress proof of their very existence. This con-
spiracy, which by now includes many powerful people 
in government, business, and the clergy, fears that 
people who know about the more cooperative Ptutites 
will see them as an example to be followed. That will 
inspire the people to see progressive change as possible 
and demand that it happen. So to prevent this, the 
conspirators operate in secret to make sure that coop-
erative ideas never get into the mainstream dialogue of 
modern society. As one of Martin Luther King’s funeral 
orators said: “Brotherhood is not so impossible a dream 
as those who profit by postponing it pretend.”

As we confront our cynicism, there is great danger 
in reification, that is, acting as if social forces represent 
forces of nature and can’t be challenged. Instead, 
we need to remember that “interests,” whether they 
represent commodity producers, banks, media, govern-
ments, or clergy, are in fact composed of human beings. 
These are people who have brains, including frontal 
lobes (whether or not they use them properly). Such 
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people have the same mixture of rational, emotional, 
instinctive, and spiritual makeup as anyone else. This 
gives them the freedom to decide, as individuals, that 
improving human relationships or doing work they 
enjoy is worth sacrificing some excess money or some 
power over others. As the men’s movement activist 
Mark Gerzon said: “Ambitious, well-educated white 
men, busy scrambling for seats close to the center of 
power, are just as capable of change as anyone else”76. 
So if the global movement for the Compassionate 
Revolution gains momentum, we can expect it to draw 
in some people who hold positions of power in the 

old order but decide they would prefer the new order. 
Being a white, middle-class, Ivy League-educated male, 
I once half-facetiously suggested forming an organi-
zation of such people and calling it the Oppressors’ 
Liberation Front!

Oppressors and oppressed, male and female, rich 
and poor, white, black, yellow, red, and brown, we are 
all one under our skulls. Our brains and their neural 
networks don’t make the Compassionate Revolution 
inevitable. But our brains make it possible. That’s why 
the brain is a marvel of nature.
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Glossary

acetylcholine—a chemical neurotransmitter (q.v.) 
substance that is used both at junctions between 
nerves and muscles, and widely at synapses (q.v.) 
between nerve cells throughout the brain

activity—a mathematical variable representing 
the functioning of a unit in an artificial neural 
network (q.v.). If the unit corresponds to a collec-
tion of neurons (q.v.) in the actual brain, activity 
is usually thought of as analogous to the frequency 
of electrical impulses in these neurons. If the unit 
corresponds to a concept, activity is thought of as 
a rough measure of how much the concept is being 
thought of or is influencing behavior.

adaptive resonance theory (ART)—a class of artifi-
cial neural networks (q.v.) designed by Stephen 
Grossberg and Gail Carpenter for classification 
of patterns. The patterns can be at many possible 
levels: visual or auditory stimuli, concepts, beliefs, 
et cetera. A particular new pattern Aresonates@ 
with a stored representation of previously ob-
served patterns. AAdaptive@ means that this stored 
representation changes with experience.

aggregative—one of the strategies for dealing with 
conflicting information in the work of the psy-
chologists Daniel Wegner and Robin Vallacher. 
AAggregative@ means that the subject expresses 
awareness of the conflict but no way to resolve it. 
(See also integrative, univalent.)

amygdala—an area of the brain=s limbic system (q.v.) 
that seems to be involved in registering emotional 
values of sensory events.

antithesis—in Georg Hegel=s philosophy, the opposite 
of a primary concept or thesis (q.v.)

Apollonian—(from characteristics ascribed to the 
Greek god Apollo) an adjective describing a tem-
perament that is calm, rational, ordered, balanced, 
and distrustful of the wild imagination: the oppo-
site of Dionysian (q.v.).

artificial neural network—a network of intercon-
nected units or nodes (q.v) designed to mimic or 
reproduce some aspect of brain or cognitive func-
tion. Typically, the mathematical variables in such 
a network are node activities (q.v.) and connection 
weights (q.v.).

association areas of cortex—those parts of the cer-
ebral cortex (q.v.) which encode not stimuli rel-
evant to a single sense (vision, touch, hearing, 
smell, taste) but complex concepts or associations 
between senses (such as between the look and 
sound of the letter AA@). These include most of the 
frontal, temporal, and parietal lobes.

associative learning (see Hebbian learning)

attractor (stable equilibrium)—a state of a dynami-
cal system (q.v.) that the system goes toward if it is 
already fairly near that state.

autonomic nervous system—the part of the nervous 
system (some in the brain, some peripheral) that 
is closely connected to other internal organs of the 
body. Parts of the autonomic system, for example, 
regulate heart rate, endocrine gland responses, 
and digestion.

axon—the long main shaft of a neuron (q.v.). Electrical 
impulses travel down the axon, like a wave, toward 
the synapse (q.v.). Nerve fibers consist of axons.
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basal ganglia—a group of interconnected regions 
of the brain lying below the cerebral cortex (q.v.) 
toward the front. The basal ganglia are very im-
portant in movement, and some movement disor-
ders, such as Parkinson=s disease and Huntington’s 
chorea, result from loss of neural signals to that 
area. Their exact function is uncertain but seems 
to somehow involve emotional and cognitive 
effects on movement.

Bayesian solver—one of three types of human deci-
sion maker as described by Sam Leven. Bayesians 
tend to choose among a known set of alternatives 
and Aplay the percentages.@ (See also Dantzig 
solver, Godelian solver.)

cell body—the part of a neuron (q.v.) which contains 
the cell’s nucleus. Signals from other neurons 
come in to the cell body via the dendrites (q.v.) and 
are added before going down the axon (q.v.).

cerebral cortex—the outer layer of the brain, con-
taining the cells and nerve fibers that do the most 
complex processing. As evolution proceeds from 
reptiles to mammals, the cortex balloons outward 
to become six-layered and heavily folded. Its main 
parts are the frontal, temporal, occipital, and pari-
etal lobes (q.v.).

chaos—a word with a variety of meanings. Among the 
ancient Greeks it meant the gap between heaven 
and earth, and later came to mean disorder, its 
most common modern usage. In the theory of 
mathematical dynamical systems (q.v.), it means a 
pattern of system behavior that is neither repeti-
tive (periodic) nor going to an equilibrium (q.v.)

coexistent—descriptive term for behavior of a neural 
network (q.v.) whereby more than one node (q.v.) 
remains active over time: the opposite of winner-
take-all (q.v.)

cognitive dissonance—a term coined by Leon 
Festinger for the ability of a person to simultane-
ously hold at least two opinions or beliefs that are 
logically inconsistent. In some cases the believer 
is aware of the contradiction. In other cases he or 
she is only conscious of the two beliefs separately, 
in different contexts.

common nonsense (coined by the author)—conven-
tional beliefs that are widely held but inaccurate 
and likely to be harmful.

common sense (as employed by the author)—conven-
tional beliefs that are widely held and accurate and 
likely to be helpful.

comparative advantage—in the 19th century eco-
nomic theory of David Ricardo, the notion that if 
two countries trade with each other, it is more effi-
cient for the two to specialize in producing differ-
ent resources. This was mainly used to justify the 
industrialized West =s efforts to preserve colonies 
as exploited producers of raw materials.

Compassionate Revolution—a term coined by John 
Calhoun for changes in the future which could 
result from world-wide information networks. 
Specifically, people all over the world would 
become vitally interested in the welfare of other 
people everywhere else. Life style differences 
would be tolerated better, and there would be a 
widespread commitment to reducing population.

competition—a device in artificial neural networks 
(q.v.) whereby simulated neural inhibition (q.v.) 
is employed to facilitate choice between coded 
representations of different objects or concepts. 
There can be competition at many cognitive levels, 
such as between percepts, drives, motor plans, or 
beliefs.

connection weight—in an artificial neural network 
(q.v.), a measure of the strength of a connection 
between two nodes (q.v.). The stronger the con-
nection weight, the more activity (q.v.) in one node 
is likely to lead to activity in the other node.

correlate—a neurophysiological or neurochemical 
event that tends to be repeatedly associated with 
a particular psychological or mental process (e.g., 
pleasure, memory, binocular vision).

crackpot realism—a term coined by C. Wright Mills 
for the tendency to declare a destructive social 
policy as Arealistic,@ and opposition to that policy 
as Aunrealistic,@ without solid evidence for this 
assertion.

Dantzig solver—one of three types of human decision 
maker as described by Sam Leven. Dantzig solvers 
tend to choose one method and use it reliably and 
repeatedly. (See also Bayesian solver, Godelian 
solver.)
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delayed matching to sample—a task given in cogni-
tive experiments. The subject first sees a particu-
lar object, then it is taken away, then their scene 
changes to one that includes a copy of the origi-
nal object. The subjects are trained, using a food 
reward, to perform some movement toward the 
object that matches the original one.

dendrite—one of the small fiber branches coming off 
the cell body (q.v.) of a neuron (q.v.). Dendrites 
receive most of the electrical signals carried by 
synapses (q.v.) from other neurons, and at times 
generate electrical impulses themselves.

depletion—in either the brain or an artificial neural 
network (q.v.), a condition whereby activity of the 
neuron (q.v.) or node (q.v.) leading into a synapse 
(q.v.) leads to weakening of the synapse. This is 
the opposite of Hebbian learning (q.v.). The theory 
is that the chemical neurotransmitter (q.v.) sub-
stance is Aused up@ by the electrical signal going 
into the synapse.

dichotomy—a pair of two concepts that are, or seem 
to be, opposites.

Dionysian (from characteristics ascribed to Dionysius, 
the Greek god of wine) an adjective describing a 
temperament that is adventurous and prone to 
wild flights of fancy: the opposite of Apollonian 
(q.v.)

Discordianism—a playful branch of neo-Paganism 
(q.v.) devoted to worship of Eris, Greek goddess of 
chaos or disorder. It promotes the idea that both 
chaos and order can be good if used properly.

disinhibition—a neural process whereby one neuron 
inhibits (q.v.) another which in turn inhibits a 
third neuron. Inhibiting inhibition can be used to 
release stored electrical activity controlled by the 
third neuron.

dominator society—a term by Riane Eisler for a 
society characterized by hierarchical power re-
lationships and defined sex roles: the opposite of 
partnership society (q.v.).

dopamine—a common neurotransmitter (q.v.) that 
is particularly associated with the brain=s reward 
system.

drive induction—the psychological theory stating 
that reinforcement (positive or negative) is as-
sociated with the onset of a drive: for example, a 
stimulus paired with the onset of electric shock 
becomes associated with fear, or a stimulus paired 
with consummating the desire to eat becomes as-
sociated with pleasure. This is complementary to 
drive reduction (q.v.), and now most psychologists 
believe reinforcement is related to a combination 
of the two processes.

drive reduction—the psychological theory stating 
that all positive reinforcement or reward is that 
which reduces drive: for example, food reduces 
hunger; drink reduces thirst; sex reduces lust. 
Results on direct electrical stimulation of the 
brain refuted the strict form of this theory.

dynamical system—a mathematical system that de-
scribes a set of interacting variables that change 
over time. The set of values of all these variables, 
representing the current state of the system, is 
often described abstractly as a point in space.

Ecotopia—a fictional society depicted in a utopian 
novel of the same name by Ernest Callenbach, 
located in northern California and the states of 
Oregon and Washington. In the book, this area 
secedes from the United States and develops a 
society based on ecological survival, cooperation, 
and fun.

electroencephalogram (EEG)—an electrical wave re-
corded from the scalp, discovered by Hans Berger 
in the 1920s, which reflects electrical activity of 
some part of the brain. Characteristic EEG pat-
terns are associated with different stages of sleep 
or waking, and with different stages of orienting 
toward a novel stimulus in the environment. The 
cellular basis of EEGs is not completely known, 
but they are thought to represent electrical po-
tentials (voltage differences across membranes) in 
dendrites (q.v.) that may or may not lead to actual 
nerve impulses.

emergent property—a property of a complex system 
that emerges from the architecture and its inter-
actions, not from the properties of individual com-
ponents. Consciousness, emotions, memory, et 
cetera, are usually thought to be emergent proper-
ties of the brain’s network organization.

energy (see Lyapunov function)
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episodic memory—memory for specific past happen-
ings (episodes), including when and where they 
happened and what else was going on at time (e.g., 
what other people were present).

equilibrium—for a dynamical system (q.v.), a state 
that the system stays at once it reaches that state. 
The word means that all the interacting influenc-
es on any of the variables are in Abalance@ so the 
value of that variable doesn’t change.

evaluative inconsistency—a combination of different 
pieces of information that could lead to positive 
and negative evaluations of the same person or the 
same course of action.

exemplar—any single member of a category encoded 
by the brain or an artificial neural network (q.v.).

extensional orientation—a term coined by S. I. 
Hayakawa for the ability to see events from multi-
ple perspectives.

exteroception—perception, or neural processing, of 
events in the outside world, through the tradition-
al five senses of vision, hearing, touch, smell, and 
taste.

frontal lobe—the part of the cerebral cortex (q.v.) that 
lies furthest toward the forehead. Of all the major 
lobes of the brain, the frontal lobes (left and right) 
are the latest to develop, both in evolution and in 
individual development. They are also the part of 
the cerebral cortex with the widest neural connec-
tions to parts of the brain below the cortex. This 
gives the frontal lobes major roles in integrating 
rational thought and emotion, in organizing cogni-
tive tasks, and in long-term planning.

frustrative rebound—an aversive or painful reaction 
to the absence of an expected pleasant stimulus, 
or to the removal of a pleasant stimulus that was 
previously there.

fuzzy logic—logic which isn=t confined to Ablack-and-
white,@ AA versus not A@ alternatives, but allows for 
A and not A to both be true to varying degress.

GABA—gamma-amino butyric acid, one of the com-
monest neurotransmitters (q.v.) in the brain. 
GABA always is an inhibitory transmitter (see 
inhibition).

gated dipole—a class of neural network (q.v.) devel-
oped by Stephen Grossberg for encoding pairs of 
opposite concepts (e.g., light and dark; pain and 
pleasure; flexion and extension). Ceasing of activ-
ity of the part of the network responding to one of 
a pair activates the part of the network responding 
to its opposite. The mechanism involves simulated 
neurotransmitter (q.v.) depletion (q.v.).

global minimum—in a dynamical system (q.v.) which 
has a Lyapunov function (q.v.), the state of the 
system at which the Lyapunov function has the 
smallest value. This is an equilibrium (q.v.) which 
is usually considered to be somehow the optimal 
state of the system.

Godelian solver—one of three types of human deci-
sion maker as described by Sam Leven. Godelians 
tend to explore many possible alternatives and 
like to act on hunches. See also Bayesian solver, 
Dantzig solver.)

gylanic—a word coined by Riane Eisler for a state 
of equal partnership between women and men. 
She derived the word from the Greek words gyne 
(woman) and andros (man).

Hebbian (associative) learning—strengthening of 
the efficacy of a synapse (q.v.) in an actual nervous 
system, or of a connection weight (q.v.) in an artifi-
cial neural network (q.v.) as a result of paired elec-
trical activities of the two neurons on either side 
of the synapse (which are usually called pre-syn-
aptic and post-synaptic neurons). Donald Hebb pro-
posed this type of synaptic change to explain psy-
chological data about conditioing, and it was later 
verified physiologically.

hedonistic neuron—in the neural network theory due 
to Harry Klopf, a neuron (q.v.) that tends to “seek” 
positive electrical stimulation and avoid negative 
stimulation. If the neuron transmits an electrical 
impulse in response to stimulation from a particu-
lar source, in this theory, positive or negative stim-
ulation will make future responses to that same 
stimulus more or less likely.

heterostasis—a term coined by Harry Klopf for 
seeking to make a particular variable, such as ex-
citement or stimulation, as large as possible: the 
opposite of homeostasis (q.v.).
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hierarchy of needs—Abraham Maslow’s theory 
whereby satisfaction of one need leads to con-
sciousness of a Ahigher@ need. The progression 
from Alower@ to Ahigher@ is, approximately, from 
survival needs (such as safety and food) through 
sexual needs, needs for love and belonging, curios-
ity, up to the self-actualization and growth needs.

hippocampus—an area of the brain that consists of 
two-layered cortex just under the temporal lobes 
(q.v.). The hippocampus is involved somehow 
in the transition from short-term to long-term 
memory.

homeostasis—regulation of a variable in the body to 
keep it from being too large or too small. Blood 
sugar and hormone levels, for example, are regu-
lated in this fashion.

hypothalamus—an area deep inside the brain, below 
the thalamus (q.v.), that is involved in expression 
of basic drives. Parts of the hypothalamus are 
closely connected to the endocrine system and 
other internal organs.

I Ching—The ancient Chinese book of prophecy that 
preceded both the Taoist and Confucianist reli-
gions. The I Ching consists of displays in which 
Yang (q.v.) is represented by continuous lines and 
Yin (q.v.) by broken lines, forming into every pos-
sible group of six AYins@ or AYangs.@ Whatever 
pattern was randomly encountered on opening the 
book would help determine what balance between 
these two principles was needed to guide a per-
son=s actions.

inhibition—a neural process whereby a signal from 
one neuron (q.v.) reduces the probability of elec-
trical impulses in another neuron. This occurs via 
somehow changing the shape of the second neu-
ron’s membrane to alter its ability to conduct spe-
cific ions, or electrically charged atoms.

integrative—one of the strategies for dealing with 
conflicting information in the work of the psy-
chologists Daniel Wegner and Robin Vallacher. 
AIntegrative@ means that the subject both express-
es awareness of the conflict and creates a way to 
resolve it. (See also aggregative, univalent.)

interoception—perception, or neural processing, 
of the states of other internal organs such as the 
heart, digestive system, or endocrine glands.

Kelly constructs—mental constructs of individu-
al people, as discussed by George Kelly: mental 
notions that each of us develop to make sense of 
the world we live in. These constructs differ widely 
between individuals. For example, Akindness@ or 
Acruelty@ might be particularly important to one 
person, whereas Abravery@ or Acowardice@ is more 
compelling to another. They tend to come in pairs 
of opposites.

limbic system—the large part of the brain, including 
the amygdala (q.v.), hippocampus (q.v.), septum, 
and other areas, that lies just below the cortex and 
forms a border around the brain stem. (ALimbic@ 
comes from the Latin word for Aborder.@) The 
limbic system corresponds roughly to Paul 
MacLean =s old mammalian brain (see triune 
brain). These brain areas tend to be involved in 
various ways in emotional expression.

linear system—a mathematical dynamical system 
(q.v.) in which response to an input tends to in-
crease gradually in proportional to the strength of 
the input.

local minimum—in a dynamical system (q.v.) which 
has a Lyapunov function (q.v.), the state of the 
system at which the Lyapunov function has a 
smaller value than it does for any nearby states, 
but not the smallest possible. This is an equilib-
rium (q.v.) which is usually considered to be less 
optimal than the global minimum (q.v.).

locus ceruleus—a region of the midbrain (q.v.) whose 
neurons synapse with large parts of the cerebral 
cortex (q.v.) and limbic system (q.v.) using the neu-
rotransmitter norepinephrine (q.v.).

Lyapunov function—in some dynamical systems 
(q.v.), a mathematical function of all the system 
variables that steadily decreases along trajec-
tories (q.v.) of the system. If a Lyapunov func-
tion exists, it guarantees that the system moves 
toward an equilibrium (q.v.). In physical systems, 
such a function often represents an energy that is 
minimized by the system’s paths. In an economic 
system, such a function may represent a cost that 
is minimized.
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maladaptive resonance theory (MART) (coined by 
the author)—a neural network built partly on a 
variation of adaptive resonance theory (q.v.) which 
reproduces the behavior of patients with frontal 
lobe damage who can=t change their sorting cri-
terion on a card sorting test, even after the ex-
perimenter has told them they are making errors. 
This same class of network may model a variety of 
other Astuck@ phenomena in human psychology, 
including entrenched bureaucratic rules and social 
customs, educational malrules (q.v.), and self-ful-
filling cynical prophecies.

malrule—an incorrect rule that students develop, par-
ticularly in mathematics, that is adhered to even 
out of habit even after it leads to wrong answers.

medial forebrain bundle—a nerve pathway in the 
brain, traveling from parts of the limbic system 
(q.v.) to the hypothalamus (q.v.), that seems to be 
involved in reward or positive reinforcement. This 
is one area whose electrical stimulation is usually 
found to be pleasurable in experimental animals.

mens sana in corpore sano—in Latin, Aa sound mind 
in a sound body,@  used as an exhortation for 
balance between physical and mental activity.

metagrumble—a word coined by Abraham Maslow 
for a high-level complaint by someone who is fairly 
content with satisfaction of his or her basic needs. 
Examples include Asociety is unfair@ and Athere is 
too much needless death.@

midbrain—the middle part of the brain, going from 
back to front, which is relatively unchanged across 
all vertebrates. It includes several areas involved in 
integrating sensory inputs and controlling motor 
outputs.

mindfulness—awareness of what one is doing, feeling, 
and thinking in the present, as opposed to the 
larger and longer-term implications and signifi-
cance of events. One result of mindfulness is that 
ordinary happenings are observed more closely 
and often thereby become more pleasurable as 
well.

modularity—the notion that the brain is divided into 
subsystems or modules that process information 
somewhat independently.

module (see modularity)

mu—a Japanese word, used to answer some questions 
in Zen Buddhism. The word means Aneither yes 
nor no@ or Anot an appropriate question.@

neo-Paganism—a broad term for a variety of 
current religious practices characterized by 
respect for nature and the cycles of the seasons. 
These include, for example, worship of ancient 
Goddesses; A merican Indian r ituals; and 
European Amagical@  traditions like Wicca and 
Druidism. Many of these practices are adapted to 
modern times.

neural network—either an artificial neural network 
(q.v.) or a network of actual neurons (q.v.) and syn-
apses (q.v.) in a biological nervous system.

neuron—a cell in the brain or peripheral nervous 
system. All neurons generate electrical impulses, 
or action potentials, and transmit them to other 
neurons.

neuroscience—a broad term for the biology of the 
nervous system. Some neuroscientists are primar-
ily anatomists, some physiologists, some neuro-
chemists, and some clinicians. Many neuroscien-
tists study the relationship of neuron and neuron 
system responses to sensations, motor behaviors, 
or performance of cognitive tasks.

neurotransmitter—a chemical substance that is 
present in the synaptic gap (q.v.) between two 
neurons (q.v.). It mediates the changes that take 
place at the membrane of the postsynaptic neuron, 
making that neuron either more or less likely to 
produce an electrical impulse.

node—a functional unit in an artificial neural network 
(q.v.). Even if the network is meant to explain 
brain processes, nodes are usually identified not 
with single neurons (q.v.) but with functional 
groups, such as a column of neurons or a brain 
region. Sometimes a node is identified by the 
concept it encodes (e.g., the color green or the 
word Acat@), without a definite identification of 
where and how in the brain that concept is stored.

nonlinear system—a dynamical system (q.v.) that is 
not a linear system (q.v.). This means that under 
some conditions, small changes in inputs can lead 
to dramatic changes in system response.
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noogenesis—(from the Greek nous = mind) a word 
coined by Teilhard de Chardin for the emergence 
of mental and spiritual processes from the evolu-
tion of complex life forms.

norepinephrine—A common neurotransmitter (q.v.) 
substance, believed to be involved in enhancing re-
sponses to stimuli that are either emotionally sig-
nificant or novel.

nucleus basalis—a region of the midbrain (q.v.) whose 
neurons synapse with large parts of the cerebral 
cortex (q.v.) and limbic system (q.v.) using the neu-
rotransmitter acetylcholine (q.v.).

optimization—achievement of, or movement toward, 
a state whereby some variable in a system is at a 
level declared to be the most desirable for a par-
ticular purpose.

orbital frontal cortex—one of the major subdivi-
sions of the frontal lobes (q.v.), located toward the 
midline between the two hemispheres. This is the 
part of the frontal lobes most closely connected 
to the limbic system (q.v.). People with damage to 
the orbital frontal cortex often have difficulty sup-
pressing inappropriate behavior.

orienting system—the system, in the brain or an ar-
tificial neural network (q.v.), that is activated by 
novel stimuli in the environment. Orienting re-
sponse is characterized by various changes in 
circulation patterns, skin conductance, and EEG 
(q.v.) patterns.

Orphic resurgence—a synonym, coined by Ralph 
Abraham, for the periods of gylanic (q.v.) revival 
throughout history characterized by creativity, 
freedom of expression, and relative equality of the 
sexes. The word comes from the ancient Greek 
mystery religion centered around the myth of 
Orpheus.

parietal lobe—the part of the cerebral cortex (q.v.) 
closest to the top of the head. It consists associa-
tion cortex (q.v.) and is involved in many functions 
including spatial perception and motor learning.

participatory democracy—a political ideal of some 
of the radical groups in the 1960s, whereby voters 
are direct participants in the process of deciding 
on issues. It is contrasted often with representative 
democracy, whereby voters elect representatives 
and largely turn over the political process to those 
they elect.

partnership society—a term by Riane Eisler for a 
society based on equality and cooperation, par-
ticularly between the sexes, and without rigid hi-
erarchies: the opposite of dominator society (q.v.).

pattern completion—a tendency to mentally Afill in 
the gaps@ when one perceives part but not all of 
a familiar pattern (for example, a person=s face or 
name, or a road sign).

Pavlovian (classical) conditioning—training an 
animal to make a passive response to a particu-
lar stimulus based on its repeated association 
with another stimulus that normally brings out 
the same response. In Pavlov =s original experi-
ment, the sound of a bell was paired with the smell 
of meat and a dog learned to salivate to the bell 
alone.

peak experience—a transient episode, such as most 
people have, of functioning at the level of self-ac-
tualization (q.v.). Peak experiences tend to be lived 
more vividly and remembered more accurately 
than the rest of life.

perseveration—maintenance of a response which 
was at one time appropriate but no longer is. An 
example occurs on cognitive tasks when the ex-
perimenter changes the rules and some subjects 
(e.g., those with frontal lobe damage) can=t make 
the change.

personal construct (see Kelly construct)

phasic—an adjective describing the response of a 
neuron (q.v.) which is generating impulses only 
some of the time; the opposite of tonic (q.v.).

politics of meaning—an approach to politics taken 
by Michael Lerner, editor of the alternative Jewish 
magazine Tikkun. It is characterized by a com-
bination of liberal social programs and a strong 
concern for ethical relationships, families, com-
munities, and spiritual welfare.



page 158 glossary

common sense and common nonsense

preemptive construct—a Kelly construct (q.v.) of 
a characteristic which assumes such emotion-
al importance that if anything has that charac-
teristic, all its other characteristics are ignored. 
An example would be seeing a person of another 
ethnic group as only someone of that group.

prefrontal cortex (see frontal lobe)

prototype—A member of a cognitive category that is 
somehow regarded as Atypical@ of the category. 
The prototype might be a commonly perceived 
instance of the category, or might be formed 
from averaging actual instances that have been 
perceived.

quality—an abstract philosophical notion for what is 
desirable, which is primary and undefinable.

raphé dorsalis—a region of the midbrain (q.v.) whose 
neurons synapse with large parts of the cerebral 
cortex (q.v.) and limbic system (q.v.) using the neu-
rotransmitter serotonin (q.v.).

reductionism—the version of philosophical material-
ism (q.v.) which holds that emotional, mental, and 
spiritual events can be reduced to Anothing but@ 
the brain biochemistry and physiology that pro-
motes these events.

reification—in sociology, the belief that a particu-
lar social force is a thing (in Latin, res) in itself, a 
force of nature that can=t be controlled.

reticular formation—a large area, partly in the mid-
brain (q.v.) and partly in the brain stem, consisting 
of many cell regions and fibers. Parts of this brain 
area are involved in maintenance of the waking 
state and of the organism=s basic needs.

search of search spaces—a term coined by Douglas 
Hofstadter for a mental search or scanning process 
that could involve many different dimensions of 
perceptual and cognitive experience at once.

self-actualization—a term coined by Abraham 
Maslow for the state of achieving one=s best po-
tential consistently. Its characteristics include 
spontaneity and the ability to synthesize apparent 
conflicts.

semantic memory—memory for facts or the mean-
ings of things.

serotonin—a common neurotransmitter (q.v.) sub-
stance, believed to be involved in regulating 
matching of patterns between the mind and the 
outside world. LSD produces hallucinations by 
binding to chemical sites that would otherwise 
bind to serotonin, thereby decreasing the available 
amounts of that transmitter.

shalom—a Hebrew word with many meanings. The 
basic meaning is Apeace,@ but it is also used for 
both Ahello@ and Agood-bye.@ The original meaning 
was Acompleteness@ or Awholeness.@

simulated annealing—a mathematical procedure de-
signed by Scott Kirkpatrick and his colleagues to 
move a neural network (q.v.) out of a suboptimal 
attractor (q.v.) and closer to an optimal attractor. 
The name comes from analogy with the annealing 
process in metallurgy, whereby a metal is heated 
to increase flexibility when change in shape is 
desired, and then cooled when the desired shape 
has been achieved. In a neural network, Aheating@ 
and Acooling@ are metaphors for increase and de-
crease in random network activity. If the network 
Aheats up,@  the probability of random fluctua-
tion out of the current state is increased. If the 
network Acools down,@ this fluctuation probability 
is decreased.

speciesism—(by analogy with racism and sexism) the 
belief that humans are superior to other animals 
or to intelligent machines.

stable equilibrium (see attractor)

synapse—the junction between two neurons (q.v.) in 
the brain or peripheral nervous system. A synapse 
can be either chemical or electrical, but chemical 
synapses that use neurotransmitters (q.v.) are the 
most common.

synaptic gap—the separation between two neurons 
(q.v.) that form the most typical kind of synapse 
(q.v.). Its width is usually of the order of one to a 
few millionths of a meter.

synchronicity—a term used by Carl Jung for unex-
pected coincidence or serendipity, particularly 
when it advances a person’s goals.
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synergy—in anthropology (as developed by Ruth 
Benedict) and sociology, a situation whereby 
memmbers of a society, group, or work place tend 
to act in harmony with each other. Maslow de-
scribed synergy as the social analog of self-actual-
ization (q.v.).

synthesis—see thesis

temporal lobe—the part of the cerebral cortex 
nearest the sides of the head (the word comes 
from the Latin for temple and has nothing to do 
with time!) Part of the temporal lobes is the audi-
tory cortex, relating to hearing. The rest of it is as-
sociation cortex (q.v.) including some association 
areas relating to language.

thalamus—a large part of the brain that is below the 
cerebral cortex (q.v.) and above the midbrain (q.v.). 
Most parts of the thalamus have feedback connec-
tions with some parts of the cerebral cortex, and 
are part of complex circuits that relay to the cortex 
information from other deeper brain areas such as 
in the limbic system (q.v.), basal ganglia (q.v.), mid-
brain, and brain stem.

thesis—in the philosophy of George Hegel, an orig-
inal idea which has an opposite or antithesis 
(q.v.). Subsequently, the two are resolved into a 
synthesis.

thinkful wishing (coined by the author)—limiting 
one=s aspirations to what appears to be possible in 
the short run.

tonic—an adjective describing the response of a 
neuron (q.v.) which is steadily generating impulses 
all of the time; the opposite of phasic (q.v.).

trajectory—in a dynamical system (q.v.), the state of 
the system at a given time is often described ab-
stractly as a point in space. The system trajectory 
is the path of this point through time.

transcendence—being grounded in the spiritual 
rather than material plane of existence, and there-
fore able to perceive ordinary experience in ways 
that are outside the limits of ordinary perception.

triune brain—a three-part schema developed by Paul 
MacLean for describing the evolution-based or-
ganization of the human brain. The three parts 
were: Areptilian@  responsible for instincts and 
basic maintenance; Aold mammalian@ responsible 
for emotions; Anew mammalian@ responsible for 
complex information processing.

ubility—a contraction, coined by Robert Hecht-
Nielsen, for Auniversal nobility,@  describing a 
future where everyone is privileged and has 
the opportunity to develop his or her creative 
potential.

Unitarian Universalism (UU)—a liberal offshoot of 
Protestant Christianity. The American branch is 
a fusion of the Unitarians, whose main focus is on 
the oneness (as opposed to Trinity) of God, and 
the Universalists, whose main focus is on univer-
sal salvation (as opposed to some being saved and 
some damned).

univalent—one of the strategies for dealing with con-
flicting information in the work of the psycholo-
gists Daniel Wegner and Robin Vallacher (see ag-
gregative). The univalent strategy is accepting 
one side of the conflict and ignoring the other side.

vagus nerve—a nerve in the autonomic nervous 
system (q.v.), originating in the brain stem, which 
serves to slow down the heart.

winner-take-all—descriptive term for behavior of a 
neural network (q.v.) whereby only one node (q.v.) 
remains active over time: the opposite of coexist-
ent (q.v.).

Woman on the Edge of Time—a utopian novel written 
in 1983 by Marge Piercy. The woman is a patient 
in a mental hospital who can mentally transport 
herself to a communal, cooperative society of the 
Twenty-Second Century.

yang and yin—the two opposite principles in Chinese 
philosophy and religion. Yang and yin originally 
meant the sunny and shady sides of a mountain 
but then became broadened to represent other po-
larities: male-female, light-dark, intrusive-recep-
tive, heaven-earth, et cetera.



page 160 endnoTes

common sense and common nonsense

Notes

Preface 2018

1. Pessoa, 2008, 2013.
2. Gallese et al., 1996, 2004; Rizzolatti et al., 

1996
3. Insel et al., 1998; Kosfeld et al., 2005. For a 

review of other brain systems involved in 
social connections, read Lieberman, 2013.

4. Panksepp, 1998; Taylor, 2002; Lieberman, 
2013.

5. Kahneman, 2011.
6. Thaler and Sunstein, 2009.
7. For partial reviews see Levine, 2019, and 

Goldberg, 2017.
8. Levine, 2019, op. cit.
9. Levine, 2013, and in preparation.
10. Kahneman, 2011, op. cit.

Preface 1998

1. Bennett, 1993.
2. Anderson, 1996; Gitlin, 1987.
3. Churchland, 1986; Eiser, 1994.
4. Levine, 1991a.
5. Eisler, 1987, 1995.
6. Eiser, 1994, 3.
7. Abraham, 1994; Abraham and Gilgen, 1995; 

Gleick, 1983.
8. Abraham, 1992.
9. Marrow, 1969, viii.
10. James, 1907.

Chapter 1: Beliefs Matter!

1. Merton, 1967.
2. Ibid, p. 477.
3. Mills, 1976.
4. Myrdal, 1962.
5. Rosenthal and Jacobson, 1968.

6. Piaget, 1952.
7. Elman et al., 1996; Öğmen and Prakash, 1997.
8. Snyder and Swann, 1978a, 1978b; Snyder, 1983.
9. The concept of availability is introduced in 

the psychological literature in Tversky and 
Kahneman, 1973.

10. Turner, 1991.
11. Durkheim, 1895/1938.
12. Collins, 1975; Giddens, 1984; Habermas, 1984; 

Mead, 1934.
13. Harris, 1974, 1977.
14. Harris, 1977, Chapter 13.
15. See also Bradley, 1987, for a study of modern 

urban communes that achieved high morale 
and coherence through centralized charismat-
ic leadership.

16. Harris, 1974.
17. The process by which emotions are involved 

in decision making is described in Damasio, 
1994. Damasio adds that patients with damage 
to the orbital part of the frontal lobes lack 
that emotional involvement. These patients 
take overly long to make decisions and often 
get stuck.

18. Tversky and Kahneman, 1974, 1981.
19. Tversky and Kahneman, 1981.
20. Grossberg and Gutowski, 1987.
21. Personal communication, from a class at 

Massachusetts Institute of Technology, Spring 
1972.

22. Damasio, 1994.
23. For a summary of statements about the crisis 

and opportunity of the new millennium by 
over sixty religious, political, scientific, and 
literary leaders, see the January/February 
2000 issue of Tikkun.

24. Eisler, 1995.
25. Pirsig, 1974.
26. Damasio, 1994; Freeman, 1995.



 endnoTes page 161

common sense and common nonsense

27. Stedman, 1894, Vol. II, 3747.
28. Ardrey, 1966; Morris, 1968.
29. Cook, 1975; Kitcher, 1985.
30. Lorenz, 1966; Wilson, 1978.
31. Montagu, 1974.
32. Kohn, 1990.
33. Maslow, 1968, 1971.
34. A summary of the bonobo studies with 

references is found in Eisler, 1995, 40-48.
35. Benedict, 1970.
36. Churchland, 1986; Stich, 1983; Young, 1951. 

The belief that folk psychology is altogether 
unnecessary has been called eliminative 
materialism; see Churchland, 1988, 43-49, for 
a detailed description of this viewpoint, and 
Searle, 1992, 58-63, for a refutation of it.

37. Damasio, 1994; LeDoux, 1991; Rolls, 1994.
38. The bad effects of overspecialization on 

Western culture are described well in Saul, 
1992.

Chapter 2: Neural Networks: 
Not Just Clever Computers

1. Ausubel, 1948.
2. There are some textbooks on the process of 

mathematical modeling, which is applicable to 
all the natural and social sciences. One of the 
best I have seen is Bender, 1991.

3. Voss, 1995, 42.
4. Voss, 1995.
5. DARPA Neural Network Study (1988). 

Alexandria, VA: AFCEA International Press, p. 
60.

6. Kandel and Schwartz, 1985; Shepherd, 1983.
7. Miller, Walker, and Ryan, 1989; Miller, Sutton, 

and Werbos, 1990; Arbib, 1995.
8. Reggia, Ruppin, and Berndt, 1996; Parks, 

Levine, and Long, 1998; Stein, 1998.
9. Anderson, Penz, Gately, and Collins, 1988; 

Levine and Penz, 1990.
10. Kamangar and Cykana, 1988.
11. Bapi and Levine, 1994; Cohen, Dunbar, 

and McClelland, 1990; Cohen and Servan-
Schreiber, 1992; Dehaene and Changeux, 1989, 
1991; Levine and Prueitt, 1989.

12. Hasselmo, 1994; Parks and Levine, 1998.
13. Plaut and Shallice, 1995.
14. Hestenes, 1992.
15. Contreras-Vidal and Stelmach, 1995.
16. Rumelhart and McClelland, 1986.
17. Grossberg, 1988.
18. Grossberg and Levine, 1987.
19. Taylor, 1999.

20. Bapi, Bugmann, Levine, and Taylor, 
submitted.

21. von Bertalanffy, 1968.

Chapter 3: What do People Really Want?

1. Ausubel, 1948.
2. Maslow, 1968, 1971.
3. Maslow, 1971, 43.
4. Ibid., 45.
5. Benedict, 1970.
6. Maslow, 1968, 28.
7. Ibid., 30.
8. See the discussion of this point in Maslow, 

1968, 26.
9. Hofstede, 1980.
10. Hull, 1943.
11. Olds, 1955.
12. Olds, 1977.
13. Delgado and Anand, 1953.
14. Mowrer, 1960.
15. Eisler, 1995.
16. Levine, 1997a.
17. Dawkins, 1989.
18. Klopf, 1982.
19. Cannon, 1929.
20. Skinner, 1938.
21. Levine, 1983a, 1983b.
22. Solomon, Kamin, and Wynne, 1983.
23. Gray and Smith, 1969.
24. Klopf, 1988.
25. Levine and Elsberry, 1997.
26. Lancaster, 1966; Weintraub, 1979.
27. Tversky and Kahneman, 1974, 1981.
28. Heiner, 1983, 1985; Leven, 1987.
29. Grossberg, 1975, 1982.
30. Pavlov, 1927.
31. Grossberg and Levine, 1987; Grossberg and 

Schmajuk, 1987.
32. Damasio, 1994.
33. Milner, 1963, 1964.
34. Reviewed in Nauta, 1971.
35. Pribram, 1961.
36. Leven and Levine, 1987; Levine and Prueitt, 

1989.
37. Berlyne, 1969.
38. Gray and Smith, 1969.
39. Grossberg, 1972a, 1972b; Klopf, 1988.
40. Russell, 1950, 150.
41. Isen, 1993.
42. Barnes and Thagard, 1997.
43. Grattan, Bloomer, Archambault, and Eslinger, 

1994; Eslinger, 1998.
44. Damasio, 1994.



page 162 endnoTes

common sense and common nonsense

45. MacLean, 1970.
46. MacLean, 1964.
47. Pribram, 1984.
48. Ibid.
49. Pribram and McGuinness, 1992.
50. Mishkin and Appenzeller, 1987; Mishkin, 

Malamut, and Bachevalier, 1984.
51. Houk, Davis, and Beiser, 1995.
52. Grossberg, 1982.
53. Ibid., 295.
54. Idem.
55. MacLean, 1962, 289.
56. Nauta, 1971.

Chapter 4: Actuality Versus Optimality

1. Schulz, 1963.
2. Wilson, 1978.
3. Sumner, 1963.
4. Gould, 1980, 50.
5. Idem.
6. A broad discussion of the principles of choice 

appears in an unpublished interdisciplinary 
social science dissertation by Leven, 1987.

7. Hubbard, 1998.
8. Stork, Jackson and Walter 1997.
9. Levine, 1997b; Werbos, 1997.
10. Prueitt, 1997.
11. Loye, 1994; David Loye, personal communica-

tion, 1998.
12. Darwin, 1871.
13. There are several excellent books on 

dynamical systems at varying levels of 
difficulty. I particularly recommend Abraham, 
1992, for a visual introduction without 
equations, and Hirsch and Smale, 1974, for a 
technical treatment.

14. Abraham and Gilgen, 1995; Gleick, 1987.
15. Abraham, 1992.
16. Bateson, 1972.
17. Tuchman, 1984.
18. Kennedy, 1987.
19. Burtt, 1955.
20. Pribram, 1973.
21. Levine, Leven, and Prueitt, 1992.
22. Argyris, 1966, 1985.
23. Fasteau, 1975; Goldberg, 1976.
24. Milner, 1963, 1964.
25. Leven and Levine, 1987.
26. Monchi and Taylor, 1998.
27. For a summary see Prueitt, Modeling the 

conceptual formation involved in learning 
mathematics, submitted for publication.

28. Quoted in Stewart, 1995, 112.

29. For a discussion of the political tyranny of the 
market, see Thurow, 1997.

30. Jerome Lettvin, personal communication, 
from a lecture at Massachusetts Institute of 
Technology, January 1974.

31. There are many good reviews of the neuro-
chemistry of drug addiction, including Gawin, 
Frank, and Ellinwood, 1988; Koob and Bloom, 
1988; and Wise, 1988.

32. Jose Contreras-Vidal, personal communican-
tion, from a workshop in Tempe, AZ, March 
1997.

33. Grossberg, 1988; Hestenes, 1987, 1992; Levine, 
1989, 1991.

34. Jungermann, 1983.
35. Voltaire, 1759/1966.
36. See also Chapter 7 of Kitcher, 1985, which is 

entitled “Dr. Pangloss’ Last Hurrah.” Kitcher’s 
chapter argues against optimality theory in 
evolution.

37. Cabell, 1926, Chapter 26.
38. This statement was made previously in 

Levine, 1991b.
39. Schoemaker, 1991.

Chapter 5: How We Make Categories 
and Constructs

1. Burtt, 1955, 162.
2. Ibid, 163.
3. Edelman, 1989.
4. The clinical neuroscientist Paul Eslinger, in 

an April, 1997, lecture at Texas Christian 
University, related the “executive” functions of 
the brain’s frontal lobes to psychosocial skills. 
The executive function of cognitive flexibility 
he related to the social skill of empathy. See 
also Grattan, Bloomer, Archambault, and 
Eslinger, 1994, and Eslinger, 1998.

5. Mervis and Rosch, 1981.
6. Posner and Keele, 1970.
7. Anderson and Murphy, 1986; Carpenter and 

Grossberg, 1987; Rumelhart, Hinton, and 
Williams, 1986.

8. Kelly, 1955.
9. Ibid., 42-43.
10. MacLean, 1970.
11. Gaffan, 1992; LeDoux, 1991.
12. Grossberg, 1972a, 1972b.
13. Bleier, 1984; Halpern, 1992.
14. Benbow and Stanley, 1980.
15. Eagly, 1987; Hall, 1984; Hoffman, 1977.
16. Graham and Ickes, 1996.
17. Gilligan, 1982, 41.



 endnoTes page 163

common sense and common nonsense

18. Kelly, 1955.
19. Banquet, Smith, and Guenther, 1992.
20. Frost, 1936.
21. MacLean, 1969, 1970.
22. MacLean, 1970, 339.
23. MacLean, 1969.
24. MacLean, 1987, 1237.
25. Carpenter and Grossberg, 1987.
26. Weinberger, Berman, and Illowsky, 1988.
27. Loewi, 1921.
28. Hasselmo and Bower, 1992.
29. Zec, 1993.
30. Samson et al., 1992.
31. Hestenes, 1992.
32. James, 1910/1984.
33. Carter, 1977; Kennedy, 1961.
34. Eisler, 1987, 1995.
35. French, 1985.

Chapter 6: Remaining Open to Change

1. Fadiman, 1985, 292.
2. Tversky and Kahneman, 1974, 1124.
3. Roszak, 1972; Saul, 1992.
4. Keller, 1985.
5. Leven and Levine, 1996.
6. For a detailed history, see Oliver, 1986.
7. Amsel, 1962.
8. Pierce, 1987.
9. Grossberg, 1972a, 1972b.
10. Carpenter and Grossberg, 1987.
11. Bower, 1981; Tikhomirov, 1985.
12. Jerome Lettvin, personal communication, 

from a lecture at Massachusetts Institute of 
Technology, January, 1974.

13. Michael Harrington, speech at national con-
vention of Democratic Socialist Organizing 
Committee, New York, February, 1983.

14. Snyder, 1983, 281.
15. Bleier, 1984.
16. For examples in economic behavior, see 

Heiner, 1983, 1985.
17. Halberstam, 1979.
18. Huxley, 1962.
19. Levine and Leven, 1995.
20. Dionne, 1991.
21. Leven and Elsberry, 1990.
22. MacLean, 1970.
23. Leven, 1987.
24. A neural network model of learned helpless-

ness appears in Leven, 1992.
25. Carter, 1977.
26. Leven and Elsberry, 1990.
27. Rosenthal and Jacobson, 1968.

28. Hayakawa, 1942.
29. Ibid., 195.
30. Idem.
31. Isen, 1993
32. Ashby and Isen, 1997.
33. Vonnegut, 1963.
34. Cleaver, 1968.
35. Laing, 1967.
36. Moreno, 1975; Moreno and Moreno, 1959.
37. Whitman, 1949.
38. Myers, 1949.
39. Berger and Luckmann, 1966.
40. Ricardo, 1817/1971.
41. Dante, 1302?/1962.
42. See Loye, 1990, 1994, for a theory of different 

types of values and how the brain may be 
related to them.

Chapter 7: Negotiating Cognitive Dissonance

1. Brock and Balloun, 1967.
2. Festinger, 1957.
3. For a summary of much of the recent research 

in this area, see Harmon-Jones and Mills, 1999.
4. Festinger, 1957, 3.
5. Maslow, 1968, 1971.
6. Festinger, 1957, 3.
7. Cooper and Fazio, 1984.
8. Harmon-Jones, Brehm, Greenberg, Simon, and 

Nelson, 1996.
9. Wegner and Vallacher, 1977, 120-128.
10. Gollin, 1954.
11. Kaplan and Crockett, 1968.
12. For a review, see Leippe and Eisenstadt, 1999.
13. Elkin and Leippe, 1986.
14. Leippe and Eisenstadt, 1999.
15. Monteith, 1993.
16. The term “cognitive restructuring” was intro-

duced in psychology by Hardyck and Kardush, 
1968.

17. Hardyck and Kardush, 1968; Rosenberg and 
Abelson, 1960.

18. Maslow, 1968, 1971.
19. Good sources for recent psychological studies 

on creativity are Finke, Ward, and Smith, 1992, 
and Smith, Ward, and Finke, 1995.

20. Abraham, 1992.
21. Rumelhart and McClelland, 1986.
22. Simon, 1955.
23. Kirkpatrick, Gelatt, and Vecchi, 1983.
24. Cohen and Grossberg, 1983.
25. Ingvar, 1985.
26. Damasio, 1994.



page 164 endnoTes

common sense and common nonsense

27. The terminology of “dominator” and “partner-
ship” societies is due to Eisler, 1987, 1995, and 
Loye, 1994.

28. Maslow, 1968, 1971.
29. Hofstede, 1980.
30. Maslow, 1968, 26.
31. Leven, 1987.
32. Leven and Levine, 1995.
33. Kaczmarek and Levitan, 1987.
34. LeDoux, 1991; Pribram, 1991; Gaffan, 1992.
35. Milner, 1964.
36. Foote, Bloom, and Aston-Jones, 1983.
37. Hestenes, 1992.
38. Leven, 1992; Samson et al., 1992.
39. Grossberg, 1973.
40. The discussion in this section continues and 

extends ideas of the article by Levine, Leven, 
and Prueitt, 1992.

41. Grossberg, 1974; Kohonen, 1984.
42. Fuster, 1989; Nauta, 1971; Stuss and Benson, 

1986.
43. Ingvar, 1985.
44. Fuster, Bauer, and Jervey, 1982; Rosenkilde, 

Bauer, and Fuster, 1981.
45. Gevins et al., 1987.
46. Damasio, 1994.
47. LeDoux, 1991; Pribram, 1991; Gaffan, 1992.
48. Bower, 1971.
49. Grattan and Eslinger, 1994.
50. Wegner and Vallacher, 1977.
51. Adler, 1986.
52. MacLean, 1970.
53. Gollin, 1954.
54. Levine and Leven, 1995.
55. See Leippe and Eisenstadt, 1999, for a discus-

sion of when this high-level resolution might 
occur.

56. Collins, Ghosh, and Scofield, 1988.
57. Kuhn, 1970.
58. Pribram, 1961.
59. Goldman and Rosvold, 1970.
60. Brody and Pribram, 1978.
61. Hofstadter, 1980.
62. Pribram, 1991, Chs. 8-10.
63. Cohen and Eichenbaum, 1993.
64. Corwin et al., 1990.
65. Leven, 1987.
66. Cooper, Bloom, and Roth, 1982.
67. Willner, 1985.
68. Hestenes, 1992, 1998.
69. Parks, Levine, and Long, 1998; Reggia, 

Ruppin, and Berndt, 1996; Reggia, Ruppin, 
and Glanzman, 1999; Stein and Ludik, 1998.

70. Willner, 1985.

71. Weinberger, 1987; Weinberger, Berman, and 
Illowsky, 1988.

72. Naisbitt, 1982; Naisbitt and Aburdene, 1990; 
Toffler, 1980.

73. Greider, 1997; July 15-22, 1996, issue of The 
Nation.

74. Leven and Elsberry, 1990. See Figure 6.1 of 
this book.

75. Leven, 1997.
76. Folberg and Taylor, 1990.
77. Raghupathi, Levine, Bapi, and Schkade, 1994.
78. Smith, 1958, 82-85.
79. Campbell, 1972, 154.

Chapter 8: Self–Actualization as 
Creative Synthesis

1. Maslow, 1968, 1971.
2. Mills, 1958/1976.
3. Gore, 1992.
4. Mills, 1958/1976.
5. Ibid., 7.
6. Singer, 1976, 38.
7. Damasio, 1994; Keller, 1985; Roszak, 1972; Saul, 

1992.
8. Pert, 1997, 18.
9. Kant, 1961.
10. Friedman, 1992.
11. Keller, 1985.
12. Eisler, 1995, 354-378, suggested that we need 

to redefine the concept of “creativity” so it 
applies only to life-enhancing and not life-de-
stroying pursuits.

13. Rosen, 1993.
14. Saul, 1992, 53-54.
15. MacLean, 1970.
16. Argyris, 1966, 1985.
17. Feynman, 1988; Lederman and Teresi, 1993; 

Gould, 1980.
18. Hadamard, 1945.
19. Janik and Toulmin, 1973.
20. Davis, 1971; Nickles and Ashcraft, 1981.
21. Wiener, 1954.
22. Cline, 1965.
23. Capra, 1975; Davies, 1983; Zukav, 1979/1991.
24. Lederman and Teresi, 1993.
25. Bohm, 1980.
26. Anderson, 1987.
27. Watson, 1914, 1929; Skinner, 1938.
28. Young, 1951.
29. Churchland, 1986.
30. Hameroff, Kaszniak, and Scott, 1996, 1998; 

Taylor, 1999.
31. Levine and Leven, 1992.



 endnoTes page 165

common sense and common nonsense

32. Ibid., page vii.
33. For an example of the anti-mystical mindset 

among scientists, see Levitt, 1994.
34. Teilhard de Chardin, 1959.
35. Pribram, 1993, 1994.
36. Roszak, 1972.
37. James, 1907. See also Kennedy, 1950.
38. Kelly, 1955.
39. Roemer, 1981, 13.
40. More, 1969; Bellamy, 1888; Skinner, 1948/1962.
41. Huxley, 1946.
42. Callenbach, 1975, 1982.
43. Piercy, 1983.
44. Davis, 1971.
45. Stoltenberg, 1989.
46. Basler, 1953.
47. Rand, 1961.
48. Maslow, 1968, 1971.
49. Harlow and Mears, 1979, Chs. 7 and 8.
50. Russell, 1950.
51. Darwin, 1871/1962; Loye, 1994.
52. Bellah, Madsen, Sullivan, Swidler, and Tipton, 

1985.
53. Lerner et al., 1992; Clinton, 1993.
54. Adler, 1986, Ch. 11.
55. Maslow, 1968, 1971.
56. Jung, 1968; Combs and Holland, 1995.
57. Campbell, 1972.
58. Singer, 1976.
59. Roszak and Roszak, 1969, 101.
60. See, for example, Allen, 1994, or Stoltenberg, 

1989. The “Iron John” book of Bly, 1990, is the 
most publicized book of the men’s movement, 
but isn’t representative of the aspects of it 
discussed here.

61. Bem, 1975; Bem and Lenney, 1976.
62. Bem, 1975, 634.
63. Maccoby, 1966.
64. Ickes, 1996
65. A physiological theory of what constitutes 

“effort” appears in Pribram and McGuinness, 
1992.

66. Millay, 1917/1943.
67. Jahn and Dunne, 1983; Werbos, 1993, 1997.

Chapter 9: Therapy, for the Person and Society

1. Spiro, 1971.
2. For a modern English translation, 

see Wilhelm, 1967.
3. Capra, 1975, 106.
4. Lao Tzu, 1973, Chapter 22.
5. Hegel, 1807/1977.
6. Ibid., 8.

7. Emerson, 1900.
8. Pirsig, 1974.
9. MacLean, 1990.
10. Communities Directory, 1996.
11. Ibid, 34.
12. Sargent, 1996.
13. Bradley, 1987.
14. Communities Directory, 1996, 28.
15. Adler, 1986.
16. Ibid., 129.
17. Nicoll, 1984; Ouspensky, 1977; Tart, 1986, 

1990.
18. Moore, 1992.
19. Kushner, 1989, 92-93.
20. Walsh, 1992.
21. Erikson, 1950.
22. Walsh, 1992.
23. Maslow, 1968, 1971.
24. Saul, 1992.
25. Introduction by Seymour Papert to McCulloch, 

1965.
26. Erikson, 1950.
27. Maslow, 1968, 1971.
28. Wegner and Vallacher, 1977.
29. Leven, 1987, compares the process of 

negotiation within the brain to the process of 
negotiation between people.

30. Clinton, 1993; Lerner et al., 1992.
31. Abraham and Gilgen, 1995, chapters 6, 13, 15, 

23; Crawford, 1994; Crawford, Clarke, and 
Kitner-Triolo, 1996; Levine, 1996.

32. Folberg and Taylor, 1990.
33. Argyris, 1973a, 1973b, 1985; Likert, 1961.
34. Argyris, 1985, 75.
35. Argyris, 1966.
36. Argyris, 1985, Chapter 9.
37. Ibid., 259-260.
38. Leven, 1987; see especially 146-150, 201-205, 

and 441-447.
39. Naisbitt and Aburdene, 1982; Peters, 1991; 

Toffler, 1980.
40. Argyris, 1985.
41. Walsh, 1992.
42. Skarda and Freeman, 1987.
43. Principia Discordia, 1970; also quoted in Adler, 

1986, Chapter 11.
44. Lerner, 1987, 2.
45. Communities Directory, 1996.
46. Callenbach, 1975.
47. Saul, 1992.
48. Fasteau, 1975; Gerzon, 1982.
49. Saul, 1992.
50. Mills, 1958/1976.



page 166 endnoTes

common sense and common nonsense

Chapter 10: What You Get is More 
Than What You See

1. Herrnstein and Murray, 1994.
2. Tryon, 1993.
3. Perry, 1994, 1997.
4. Rifkin, 1998, 12.
5. Freud, 1895/1966, 281-397.
6. Hebb, 1949.
7. Kandel and Tauc, 1965.
8. Byrne, 1987, 354.
9. Bliss and Lømo, 1973.
10. Byrne, 1987, 389.
11. Cohen and Eichenbaum, 1993.
12. Stevenson, Lee, and Stigler, 1986; Stevenson, 

Chen, and Lee, 1993; Stevenson, Lee, and 
Chen, 1993.

13. Maslow, 1968, 1971.
14. Konner, 1982.
15. For biological evidence that we have an 

intuitive sense of the limits of acceptability, 
see Damasio, 1994, or Nauta, 1971.

16. Roberts, 1976, 1986, 1991.
17. A review of the theoretical role of inhibition in 

neural network models appears in Levine and 
Leven, 1991.

18. Roberts, 1991.
19. Argyris, 1985.
20. Leven, 1987.
21. Leven, 1992; Luciano, 1994.
22. Edelman, 1987.
23. Mpitsos et al., 1988.
24. See also Skarda and Freeman, 1987
25. Abraham, 1994; Eisler, 1987; Groth, 1994.
26. Eisler, 1987, 1995.
27. Freud, 1948.
28. Maslow, 1968.
29. Tolkien, 1965.
30. Mills, 1958/1976.
31. Twenty of these scientists signed the Seville 

Statement on Violence, written in 1986 and 
quoted in Kohn, 1990.

32. Tuchman, 1984.
33. Gimbutas, 1974, 1991.
34. Bachofen, 1967; Eisler, 1987; Graves, 1948/1976.
35. Eisler, 1995, 78-83; Hawkes, 1968.
36. Hawkes, 1968, 75-76.
37. Eisler, 1987, 1995.
38. Davis, 1971.
39. Eisler, 1995.
40. Mead, 1963.
41. Stone, 1976, Chapter 10.
42. Von Däniken, 1970, 1972.
43. Eisler, 1995.

44. Eisler, 1987.
45. A dynamical system approach to historical 

trends is discussed by Loye and Eisler, 1987.
46. Abraham, 1994.
47. Ibid, 60-69.
48. Ibid., 125.
49. “A Fierce Unrest,” Hymn #304 in Singing the 

Living Tradition, Boston: Beacon Press, 1993.
50. In Ralph Abraham’s historical schema (see 

Abraham, 1994, 220), the creative energy 
behind development of the static era was 
female, of the periodic era male, and of the 
chaotic era both male and female.

Chapter 11: Brain Science for Humanity

1. Vonnegut, 1963.
2. Chalmers, 1996, has called subjective 

experience “the hard problem.” He means 
that even if we completely understand, say, 
the neurological basis for feeling pleasure, 
we still wouldn’t be able to describe our own 
experience of pleasure. But understanding the 
neurological basis is still far from being easy!

3. Tulving, 1972, 1985.
4. Zec, 1993.
5. Taylor, 1992, 798-799.
6. Cohen and Eichenbaum, 1993.
7. Pribram, 1991.
8. LeDoux, 1991.
9. For a review see Fuster, 1989.
10. LaBerge, 1990; Posner and Petersen, 1990.
11. Taylor, 1992.
12. LaBerge, Carter, and Brown, 1992.
13. Sloman and Rumelhart, 1992.
14. Grossberg and Merrill, 1992.
15. Parks and Levine, 1998.
16. Jackendoff, 1994, 222.
17. Gazzaniga, 1985, 191.
18. Idem.
19. Cohen, 1962.
20. Minsky, 1986.
21. Pribram, 1973.
22. Jacobs, 1961.
23. Hass et al., 1992; Monteith, 1993; Rokeach, 

1975.
24. Edelman, 1987; Roberts, 1976.
25. Clark, Mary E., Where people are getting 

it right: The universities’ role in generating 
new modes of thinking. Paper presented at 
the Conference on Education for the Good of 
the World, University of LaVerne, LaVerne, 
California. Much of this is also reviewed in 
Clark, 1995.



 endnoTes page 167

common sense and common nonsense

26. Olsen, 1982, Chapter 9.
27. Ibid., Chapter 10.
28. Clavel and Wiewel, 1991.
29. Roberts, 1991.
30. Bay, 1971.
31. Roberts, 1991.
32. Damasio, 1994, provides a clear anatomical 

and physiological description of this process.
33. Cohen and Grossberg, 1983; Ellias and 

Grossberg, 1975; Golden, 1986; Grossberg and 
Levine, 1975.

34. Levy, 1992; Makarov and Rubinov, 1977.
35. Abraham, 1994; Eisler, 1995.
36. Many examples of nice pictures appear in 

Abraham, 1992.
37. Fermi, 1954.
38. Voss, 1995.
39. Abraham, 1994.
40. Searle, 1992, Chapter 2.
41. Damasio, 1994.
42. Searle, 1984, 1992.

Chapter 12: The Compassionate Revolution

1. See, for example, the July 15-22, 1996, issue of 
The Nation, entitled: It’s the Global Economy, 
Stupid. For a fictional account of a society 
dominated by multinationals, see Piercy, 1993.

2. Rifkin, 1998.
3. Callenbach, 1975; Piercy, 1983.
4. Damasio, 1994, 267.
5. Maslow, 1968.
6. Eisler, 1995; French, 1985.
7. Calhoun, 1962.
8. Calhoun, 1984, 131.
9. Calhoun, 1974.
10. Toffler, 1980.
11. Keyfitz, 1994.
12. See also Hubbard, 1998.
13. Eisler, 1987, 105-106.
14. Ibid.
15. Abraham, 1994.
16. Ferguson, 1987.
17. Saul, 1992. See also Matthew Fox’s article in 

Tikkun, January/February 2000.
18. Introduction by Seymour Papert to McCulloch, 

1965.
19. Eisler, 1995.
20. See Figure 9.2 of this book.
21. Psychology and the Promotion of a Sustainable 

Future, 1995.
22. Schumacher, 1973.
23. Ibid., 262.
24. Toffler, 1980, 331.

25. Schumacher, 1973.
26. Toffler, 1980, Chapter 23. See also Aldous 

Huxley’s Island for a fictional account of an 
underdeveloped society following a “green” 
path.

27. Moberg, 1996.
28. Saul, 1992.
29. Bly, 1990.
30. Allen, 1994; Fasteau, 1975; Gerzon, 1982; 

Stoltenberg, 1989.
31. Lenz and Myerhoff, 1985.
32. Argyris, 1966, 1985.
33. Ibid., 32.
34. See also Aburdene and Naisbitt, 1992.
35. Grossberg, Stephen, outgoing Presidential 

address, 1988 annual meeting, International 
Neural Network Society.

36. See, for example, Henry, 1994.
37. Hecht-Nielsen, 1986.
38. Piercy, 1983.
39. Fasteau, 1975.
40. French, 1985.
41. Eisler, 1995.
42. French, 1985, 538.
43. Idem.
44. See also Russell, 1950.
45. Groth, 1994.
46. Welch, 1990.
47. Adler, 1986.
48. Callenbach, 1975.
49. Gilligan, 1982.
50. Groth, 1994.
51. Newsome, Favell, and Rincover, 1983; Skinner, 

1972.
52. For a review, see textbooks on motivation, such 

as Reeve, 1992.
53. Csikszentmihalyi, 1990; Deci and Ryan, 1985.
54. Greider, 1997.
55. Psychology and the Promotion of a Sustainable 

Future, 1995.
56. Rifkin, 1995.
57. Piercy, 1983.
58. Bay, 1971; Bellah et al., 1985.
59. Toffler, 1980.
60. Piercy, 1983.
61. Adler, 1986, Chapter 6.
62. Krech, Rosenzweig, and Bennett, 1960.
63. Callenbach, 1975; LeGuin, 1974; Piercy, 1983; 

Robinson, 1990.
64. Rimmer, 1981.
65. Pirsig, 1974.
66. Bradley, 1983.
67. Bateson, 1972, 331-335.
68. Ibid., 333.



page 168 endnoTes

common sense and common nonsense

69. Robinson, 1990.
70. Abraham, 1994.
71. Eisler, 1987.
72. Recently, there have been several historical 

books about the 1960s in the United States that 
have countered the mass media demonization 
of that period and presented a balanced, 
and often favorable, picture. These include 
Anderson, 1996, and Gitlin, 1987.

73. “Turn Back,” Hymn #120 in Singing the Living 
Tradition, Boston: Beacon Press, 1993.

74. Marx, 1955.
75. Greider, 1997.
76. Gerzon, 1982, 236.



 bibliography page 169

common sense and common nonsense

Bibliography

Abraham, Frederick D. (with Ralph H. Abraham and Christopher 
D. Shaw). A Visual Introduction to Dynamical Systems Theory 
for Psychology, Santa Cruz, CA: Aerial Press, 1992.

Abraham, Frederick D., and Gilgen, Albert (Editors), Chaos Theory 
in Psychology, Westport, CT: Greenwood, 1995.

Abraham, Ralph, Chaos, Eros, and Gaia, San Francisco: Harper, 
1994.

Aburdene, Patricia and Naisbitt, John, Megatrends for Women, New 
York: Villard, 1992.

Adler, Margot, Drawing Down the Moon: Witches, Druids, Goddess-
Worshippers and Other Pagans in America Today, Boston: 
Beacon Press, 2nd edition, 1986.

Allen, Marvin (with Jo Robinson), In the Company of Men: A New 
Approach to Healing for Husbands, Fathers, and Friends, New 
York: Random House, 1994.

Amari, Shun-Ichi, Dynamics of pattern formation in lateral-inhi-
bition type neural fields. Biological Cybernetics 1977, 27, 77-87.

Amsel, Abraham, Frustrative nonreward in partial reinforcement 
and discrimination learning: Some recent history and a theo-
retical extension. Psychological Review 1962, 69, 306-328.

Anderson, James A. and Murphy, Gregory L., Psychological con-
cepts in a parallel system. Physica D 1986, 22, 318-336.

Anderson, James A., Penz, P. Andrew, Gately, Michael T., and 
Collins, Dean, Radar signal categorization using a neural net-
work. Neural Networks 1988, 1, Supplement 1, 422.

Anderson, James A. and Rosenfeld, Edward (Editors), 
Neurocomputing: Foundations of Research, Cambridge, MA: 
MIT Press, 1988.

Anderson, John R., Methodologies for studying human knowledge. 
The Behavioral and Brain Sciences 1987, 10, 467-505.

Anderson, Terry, The Movement and the Sixties, New York: Oxford 
University Press, 1996.

Arbib, Michael (Editor), Handbook of Brain Theory and Neural 
Networks, Cambridge, MA: MIT Press, 1995.

Ardrey, Robert, The Territorial Imperative, New York: Athanaeum, 
1966.

Argyris, Chris, Interpersonal barriers to decision making. Harvard 
Business Review 1966, 44, 84-97.

Argyris, Chris, Some limits of Rational Man organizational theory. 
Public Administration Review 1973a, 33, 253-267.

Argyris, Chris, Organizational man: Rational and self-actualizing. 
Public Administration Review 1973b, 33, 354-357.

Argyris, Chris, Strategy, Change, and Defensive Routines, Boston: 
Pitman, 1985.

Ashby, F. Gregory, Turken, And, and Isen, Alice M., A neuropsycho-
logical theory of positive affect and its influences on cogni-
tion. Poster presented at Fourth Annual Meeting of Cognitive 
Neuroscience Society, Boston, March 1997.

Ausubel, Nathan, A Treasury of Jewish Folklore, New York: Crown 
Books, 1948.

Bachofen, Johann J. (1815-1887), Myth, Religion, and Mother Right: 
Selected Writings of J. J. Bachofen (Ralph Manheim, transla-
tor), Princeton, NJ: Princeton University Press, 1967.

Banquet, Jean-Paul, Smith, Mark, and Guenther, Wilfried, Top-
down processes, attention, and motivation, in cognitive 
tasks. In Daniel S. Levine and Samuel J. Leven (Editors), 
Motivation, Emotion, and Goal Direction in Neural Networks, 
Hillsdale, NJ: Lawrence Erlbaum Associates, 1992, 169-208.

Bapi, Raju S., Bugmann, Guido, Levine, Daniel S., and Taylor, John, 
Analysing the executive function of the prefrontal system: 
Towards a computational theory, submitted to Behavioral 
and Brain Sciences.

Bapi, Raju S. and Levine, Daniel S., Modeling the role of the frontal 
lobes in sequential task performance. I. Basic structure and 
primacy effects. Neural Networks 1994, 7, 1167-1180.

Barnes, Allison and Thagard, Paul, Empathy and Analogy. Dialogue: 
Canadian Philosophical Review 1997, 36, 705-720

Basler, Roy P. (Editor). The Collected Works of Abraham Lincoln, 
New Brunswick, NJ: Rutgers University Press, 1953, Vol. II, 
532.

Bateson, Gregory, Steps to an Ecology of Mind, New York: Ballantine 
Books, 1972.

Bay, Christian, “Freedom” as a tool of oppression. In C. George 
Benello and Dimitros Roussopoulos (Editors), The Case for 
Participatory Democracy: Some Prospects for a Radical Society, 
New York: Grossman, 1971.

Bellah, Robert N., Madsen, Richard, Sullivan, William M., Swidler, 
Ann, and Tipton, Steven M., Habits of the Heart: Individualism 
and Commitment in American Life, Berkeley, CA: University of 
California Press, 1985.

Bellamy, Edward, Looking Backward 2000-1887, Boston: Ticknor, 
1888.

Bem, Sandra L., Sex role adaptability: One consequence of psycho-
logical androgyny. Journal of Personality and Social Psychology 
1975, 31, 634-643.

Bem, Sandra L. and Lenney, Ellen, Sex typing and avoidance of 
cross-sex behavior, Journal of Personality and Social Psychology 
1976, 33, 48-54.

Benbow, Camilla P. and Stanley, Julian C., Sex differences in math-
ematical ability: Fact or artifact? Science 1980, 210, 1264-1266.



page 170 bibliography

common sense and common nonsense

Bender, Edward, An Introduction to Mathematical Modeling, Malabar, 
FL: Krieger, 1991.

Benedict, Ruth, Synergy: Patterns of the good culture. American 
Anthropologist 1970, 72, 320-333.

Bennett, William, The Book of Virtues: A Treasury of Great Moral 
Stories, New York: Simon and Schuster, 1993.

Berger, Peter L. and Luckmann, Thomas, The Social Construction of 
Reality, Garden City, NY: Doubleday, 1966.

Berlyne, D. E., The reward-value of indifferent stimulation. In 
J. T. Tapp (Editor), Reinforcement and Behavior, New York: 
Academic Press, 1969, 179-214.

Bleier, Ruth, Science and Gender: A Critique of Biology and its Theories 
on Women, Elmsford, NY: Pergamon, 1984.

Bliss, Timothy V. P. and Lømo, Terje, Long-lasting potentiation 
of synaptic transmission in the dentate area of the anaes-
thetized rabbit following stimulation of the perforant path. 
Journal of Physiology (London) 1973, 232, 331-356.

Bly, Robert, Iron John: A Book About Men, Reading, MA: Addison-
Wesley, 1990.

Bohm, David, Wholeness and the Implicate Order, London: Routledge 
and Kegan Paul (Ark Paperbacks), 1980.

Bower, Gordon H., Mood and memory. American Psychologist 1981, 
36, 129-148.

Bower, Thomas G. R., The object in the world of the infant, 
Scientific American October, 1971, 30-38.

Bradley, Marion Zimmer, The Mists of Avalon, New York: Knopf, 
1983.

Bradley, Raymond, Charisma and Social Structure: A Study of Love 
and Power, Wholeness and Transformation, New York: Paragon 
House, 1987.

Brock, Timothy C. and Balloun, Joe, Behavioral receptivity to 
dissonant information. Journal of Personality and Social 
Psychology 1967, 6, 413-428.

Brody, Betty Ann and Pribram, Karl H., The role of frontal and 
parietal cortex in cognitive processing: Tests of spatial and 
sequence functions. Brain 1978, 101, 607-633.

Bruner, Jerome S., Actual Minds, Possible Worlds, Cambridge, MA: 
Harvard University Press, 1986.

Burtt, Edwin A. (Editor), The Teachings of the Compassionate 
Buddha, New York: Mentor, 1955.

Byrne, John H., Cellular analysis of associative learning. 
Physiological Reviews 1987, 67, 329-439.

Cabell, James Branch, The Silver Stallion: A Comedy of Redemption, 
New York: McBride, 1926.

Calhoun, John B., Population density and social pathology. 
Scientific American, February, 1962, 3-11.

Calhoun, John B., Environmental design research and monitoring 
from an evolutionary perspective. Man-Environment Systems 
1974, 4, 3-30.

Calhoun, John B., The transitional phase in knowledge evolution. 
Man-Environment Systems 1984, 14, 131-142.

Callenbach, Ernest, Ecotopia, Berkeley, CA: Banyan Tree Books, 
1975.

Callenbach, Ernest, Ecotopia Emerging, New York: Bantam, 1982.
Campbell, Joseph, Myths to Live By, New York: Viking, 1972.
Cannon, Walter B., Organization for physiological homeostasis. 

Physiological Review 1929, 9, 399-431.
Capra, Fridtjof, The Tao of Physics, Boulder, CO: Shambhala, 1975.
Carpenter, Gail A. and Grossberg, Stephen, A massively parallel 

architecture for a self-organizing neural pattern recognition 
machine. Computer Vision, Graphics, and Image Processing 
1987, 37, 54-115.

Carter, Jimmy E., Presidential address to the nation on the energy 
problem, April 10, 1977.

Chalmers, David J., The Conscious Mind: In Search of a Fundamental 
Theory, Oxford: Oxford University Press, 1996.

Chance, David C., Cheung, John Y., Lykins, Sue, and Lawton, Asa 
W., An examination of mathematical models of learning in 
a single neuron. In Daniel S. Levine and Wesley Elsberry 
(Editors), Optimality in Biological and Artificial Networks?, 229-
264. Mahwah, NJ: Lawrence Erlbaum Associates, 1997.

Churchland, Patricia Smith, Neurophilosophy, Cambridge, MA: 
MIT Press, 1986.

Churchland, Paul, Matter and Consciousness, Cambridge, MA: MIT 
Press, 1988.

Clark, Mary E., Changes in Euro-American values needed for sus-
tainability, Journal of Social Issues 1995, 51, 63-82.

Clavel, Pierre, and Wiewel, Wim (Editors), Harold Washington and 
the Neighborhoods, New Brunswick, NJ: Rutgers University 
Press, 1991.

Cleaver, Eldridge, Soul on Ice, New York: McGraw-Hill, 1968.
Cline, Barbara Lovett, Men Who Made a New Physics, New York: 

New American Library (Signet Science Library), 1965.
Clinton, Hillary. Liz Sutherland Carpenter Distinguished Visiting 

Lectureship in the Humanities and Sciences, University of 
Texas at Austin, April 6, 1993.

Cohen, Arthur R., An experiment on small rewards for discrepant 
compliance and attitude change. In Jack W. Brehm and Arthur 
R. Cohen (Editors), Explorations in Cognitive Dissonance, New 
York: Wiley, 1962.

Cohen, Jonathan D., Dunbar, Kevin, and McClelland, James L., 
On the control of automatic processes: A parallel distributed 
processing account of the Stroop effect. Psychological Review 
1990, 97, 332-361.

Cohen, Jonathan D. and Servan-Schreiber, David, Context, cortex 
and dopamine: A connectionist approach to behavior and bi-
ology in schizophrenia. Psychological Review 1992, 99, 45-77.

Cohen, Michael A. and Grossberg, Stephen, Absolute stability of 
global pattern formation and parallel memory storage by 
competitive neural networks. IEEE Transactions on Systems, 
Man, and Cybernetics 1983, 13, 815-826.

Cohen, Neal J., and Eichenbaum, Howard, Memory, Amnesia, and 
the Hippocampal System, Cambridge, MA: MIT Press, 1993.

Collins, Edward, Ghosh, Sushmito, and Scofield, Christopher, An 
application of a multiple neural network learning system 
to emulation of mortgage underwriting judgments. IEEE 
International Conference on Neural Networks, Vol. II, 1988, 
Piscataway, NJ: IEEE, 459-466.

Collins, Randall, Conflict Sociology: Toward an Explanatory Science, 
New York: Academic Press, 1975.

Combs, Allan and Holland, Mark, Synchronicity: Science, Myth, and 
the Trickster, New York: Marlowe and Company, 1995.

Commons, Michael, Grossberg, Stephen, and Staddon, John E. R. 
(Editors), Neural Network Models of Conditioning and Action, 
Hillsdale, NJ: Lawrence Erlbaum Associates, 1991.

Communities Directory: A Guide to Cooperative Living, Rutledge, MO: 
Fellowship for Intentional Community, 1996.

Contreras-Vidal, Jose L. and Stelmach, George E., A neural mod-
el of basal ganglia thalamocortical relations in normal and 
Parkinsonian movement. Biological Cybernetics 1995, 73, 
467-476.

Cook, Joan Marble, In Defense of Homo Sapiens, New York: Dell, 
1975.

Cooper, Jack R., Bloom, Floyd E., and Roth, Robert H., The 
Biochemical Basis of Neuropharmacology, New York: Oxford 
University Press, 1982.



 bibliography page 171

common sense and common nonsense

Cooper, Joel and Fazio, Russell H., A new look at dissonance 
theory. Advances in Experimental Social Psychology 1984, 17, 
229-266.

Corwin, June, Peselow, Eric, Fennan, Kelly, Rotrosen, John, and 
Fieve, Ronald, Disorders of decision in affective disease: An 
effect of β-adrenergic dysfunction? Biological Psychiatry, 1990, 
27, 813-833.

Crawford, Helen J., Brain dynamics and hypnosis: Attentional and 
disattentional processes. International Journal of Clinical and 
Experimental Hypnosis 1994, 52, 204-232, 1994.

Crawford, Helen J., Clarke, Stephen W., and Kitner-Triolo, Melissa, 
Self-generated happy and sad emotions in low and highly 
hypnotizable persons during waking and hypnosis: Laterality 
and regional EEG activity differences. International Journal of 
Psychophysiology 1996, 24, 239-266.

Csanyi, Vilmos, Evolutionary Systems and Society. Durham, NC: 
Duke University Press, 1989.

Csikszentmihalyi, Mihaly, Flow, The Psychology of Optimal 
Experience, New York: HarperCollins, 1990.

Damasio, Antonio, Descartes’ Error: Emotion, Reason, and the 
Human Brain, New York: Grosset/Putnam, 1994.

Dante Alighieri, The Divine Comedy 3: Paradise, Translated by 
Dorothy L. Sayers and Barbara Reynolds, London: Penguin, 
1302?/1962.

DARPA Neural Network Study, Alexandria, VA: AFCEA International 
Press, 1988.

Darwin, Charles, The Descent of Man and Selection in Relation to Sex. 
First published in 1871; Modern Library edition published 
by Random House, New York, 1962, along with The Origin of 
Species.

Davies, Paul, God and the New Physics, New York: Simon and 
Schuster, 1983.

Davis, Elizabeth G., The First Sex, New York: G. P. Putnam’s Sons, 
1971.

Dawkins, Richard, The Selfish Gene, Oxford: Oxford University 
Press, 1989.

Deci, Edward L. and Ryan, Richard M., Intrinsic Motivation and Self-
Determination in Human Behavior, New York: Plenum, 1985.

Dehaene, Stanislaus and Changeux, Jean-Pierre, A simple model of 
prefrontal cortex function in delayed-response tasks. Journal 
of Cognitive Neuroscience 1989, 1, 244-261.

Dehaene, Stanislaus and Changeux, Jean-Pierre, The Wisconsin 
Card Sorting Test: Theoretical analysis and modeling in a 
neuronal network. Cerebral Cortex 1991, 1, 62-79.

Delgado, Jose M. R. and Anand, B. K., Increase of food intake in-
duced by electrical stimulation of the lateral hypothalamus. 
American Journal of Physiology 1953, 172, 162-168.

Dionne, E. J., Why Americans Hate Politics, New York: Simon and 
Schuster, 1991.

Durkheim, Émile, The Rules of the Sociological Method, New York: 
Free Press, 1938. Originally published in French as Les Règles 
de la Methode Sociologique, 1895.

Eagly, Alice H., Sex Differences in Social Behavior: A Social-Role 
Interpretation, Hillsdale, NJ: Lawrence Erlbaum Associates, 
1987.

Edelman, Gerald, Neural Darwinism, New York: Basic Books, 1987.
Edelman, Gerald, The Remembered Present, New York: Basic Books, 

1989.
Eiser, J. Richard, Attitudes, Chaos, and the Connectionist Mind, 

Oxford, UK: Blackwell, 1994.
Eisler, Riane, The Chalice and the Blade, San Francisco: Harper, 1987.
Eisler, Riane, Sacred Pleasure, San Francisco: Harper, 1995.

Elkin, R. A., and Leippe, Michael R., Physiological arousal, disso-
nance, and attitude change: Evidence for a dissonance-arous-
al link and a “don=t remind me” effect. Journal of Personality 
and Social Psychology 1986, 51, 55-65.

Ellias, Samuel A. and Grossberg, Stephen, Pattern formation, 
contrast control, and oscillations in the short-term memo-
ry of shunting on-center off-surround networks. Biological 
Cybernetics 1975, 20, 69-98.

Elman, Jeffrey, Bates, Elizabeth, Johnson, Mark H., Karmiloff-
Smith, Annette, Parisi, D., and Plunkett, Kim, Rethinking 
Innateness: A Connectionist Perspective on Development, 
Cambridge, MA: MIT Press, 1996.

Emerson, Ralph Waldo, The over-soul, In Essays, New York: Burt, 
1900. (The essay itself was written in 1841.)

Erikson, Erik, Childhood and Society, New York: Norton, 1950.
Eslinger, Paul, Neurological and neuropsychological bases of em-

pathy, European Neurology 1998, 39, 193-199.
Fadiman, Clifton (Editor), The Little, Brown Book of Anecdotes, 

Boston: Little, Brown, and Company, 1985.
Fasteau, Marc Feigen, The Male Machine, New York: Delta, 1975.
Ferguson, Marilyn, The Aquarian Conspiracy: Personal and Social 

Transformation in the 1980s, Los Angeles: Jeremy Tarcher, 
Inc.; distributed by St. Martin’s Press, New York, 1987.

Fermi, Laura, Atoms in the Family, Chicago: University of Chicago 
Press, 1954.

Festinger, Leon, A Theory of Cognitive Dissonance, Stanford, CA: 
Stanford University Press, 1957.

Feynman, Richard, “What Do You Care What Other People Think?” 
New York: Norton, 1988.

Finke, Ronald A., Ward, Thomas B., and Smith, Steven M., Creative 
Cognition, Theory, Research, and Applications, Cambridge, MA: 
MIT Press, 1992.

Folberg, Jay and Taylor, Alison, Mediation: A Comprehensive Guide 
to Resolving Conflicts Without Litigation, San Francisco: Jossey-
Bass, 1990.

Foote, Stephen L., Bloom, Floyd E., and Aston-Jones, Gary, Nucleus 
Locus Coeruleus: New evidence of anatomical and physio-
logical specificity. Physiological Reviews 1983, 63, 844-914.

Freeman, Walter J., Societies of Brains: A Study in the Neuroscience of 
Love and Hate, Hillsdale, NJ: Lawrence Erlbaum Associates, 
1995.

French, Marilyn, Beyond Power: Women, Men, and Morals, New 
York: Ballantine, 1985.

Freud, Anna, The Ego and the Mechanisms of Defence, London: 
Hogarth, 1948.

Freud, Sigmund, Project for a Scientific Psychology, (Stanford 
Edition), London: Hogarth, 1895/1966.

Friedman, Michael, Kant and the Exact Sciences, Cambridge, MA: 
Harvard University Press, 1992.

Frost, Robert L., The Road Not Taken. In Robert L. Frost, From 
Snow to Snow, New York: Henry Holt and Company, 1936.

Fuster, Joaquin M., The Prefrontal Cortex (3rd edition), New York: 
Raven, 1997.

Fuster, Joaquin M., Bauer, Richard H., and Jervey, John P., Cellular 
discharge in the dorsolateral prefrontal cortex of the mon-
key during cognitive tasks. Experimental Neurology 1982, 77, 
679-694.

Gabriel, Michael and Moore, John (Editors), Learning and 
Computational Neuroscience: Foundations of Adaptive Networks, 
Cambridge, MA: MIT Press, 1991.

Gaffan, David, Amygdala and the memory of reward. In J. P. 
Aggleton (Editor), The Amygdala. New York: Wiley-Liss, 1992.



page 172 bibliography

common sense and common nonsense

Gallese, Vittorio L., Fadiga, L. Fogassi, and Giacomo Rizzolatti, 
Action recognition in the premotor cortex, Brain, 1996, 119, 
593-609.

Gallese, Vittorio, Keysers, C., and Rizzolatti, Giacomo, A unify-
ing view of the basis of social cognition, Trends in Cognitive 
Sciences 2004, 8, 396-403.

Gawin, Frank and Ellinwood, Everett, Cocaine and other stimu-
lants: Actions, abuse, and treatment, New England Journal of 
Medicine 1988, 318, 1173-1182.

Gazzaniga, Michael, The Social Brain, New York: Basic Books, 1985.
Gerzon, Mark, A Choice of Heroes: The Changing Face of American 

Manhood, Boston: Houghton Mifflin, 1982.
Gevins, Allan S., Morgan, N. H., Bressler, S. L., Cutillo, B. A., White, 

R. M., Illes, J., Greer, D. S., Doyle, J. C., and Zeitlin, G. M., 
Human neuro-electric patterns predict performance accura-
cy. Science 1987, 235, 580-584.

Giddens, Anthony, The Constitution of Society: Outline of the Theory 
of Structuration, Oxford: Polity Press, 1984.

Gimbutas, Marija A., The Gods and Goddesses of Old Europe 7000 
to 3500 B.C.: Myths, Legends, and Cult Images, Berkeley, CA: 
University of California Press, 1974.

Gimbutas, Marija A., The Language of the Goddess: Unearthing the 
Hidden Symbols of Western Civilization, San Francisco: Harper, 
1991.

Gilligan, Carol, In a Different Voice: Psychological Theory and 
Women’s Development, Cambridge, MA: Harvard University 
Press, 1982.

Gitlin, Todd, The Sixties: Years of Hope, Days of Rage, New York: 
Bantam, 1987.

Gleick, James, Chaos: Making a New Science, New York: Viking, 1987.
Goldberg, Elkhonon (Editor), Executive Functions in Health and 

Disease, New York: Oxford University Press, 2017.
Goldberg, Herbert, The Hazards of Being Male: Surviving the Myth of 

Masculine Privilege, New York: New American Library, 1976.
Golden, Richard, The brain-state-in-a-box model is a gradient de-

scent algorithm. Journal of Mathematical Psychology, 30, 73-80, 
1986.

Goldman, Patricia S. and Rosvold, H. Enger, Localization of func-
tion within the dorsolateral prefrontal cortex of the rhesus 
monkey. Experimental Neurology 1970, 27, 291-304.

Gollin, Eugene S., Forming impressions of personality. Journal of 
Personality 1954, 23, 65-76.

Gore, Albert, Earth in the Balance, Boston: Houghton-Mifflin, 1992.
Gould, Stephen J., The Panda’s Thumb, New York: Norton, 1980.
Graham, Tiffany, and Ickes, William, When women’s intuition isn’t 

greater than men’s, in W. Ickes (Editor), Empathic Accuracy, 
New York: Guilford, 1996.

Grattan, Lynn, Bloomer, Richard, Archambault, Francis, and 
Eslinger, Paul, Cognitive flexibility and empathy after frontal 
lobe lesions. Neuropsychiatry, Neuropsychology, and Behavioral 
Neurology, 1994, 7, 251-259.

Graves, Robert, The White Goddess, New York: Farrar, Straus, and 
Giroux, 1976 (tenth printing: originally published in 1948).

Gray, Jeffrey A. and Smith, P. T., An arousal-decision model for 
partial reinforcement and discrimination learning. In R. M. 
Gilbert and N. S. Sutherland (Editors), Animal Discrimination 
Learning, New York: Academic Press, 1969.

Greider, William, One World, Ready or Not: The Manic Logic of 
Global Capitalism, New York: Simon and Schuster, 1997.

Grossberg, Stephen, A neural theory of punishment and avoid-
ance. I. Qualitative theory. Mathematical Biosciences 1972a, 15, 
39-67.

Grossberg, Stephen, A neural theory of punishment and avoid-
ance. II. Quantitative theory. Mathematical Biosciences 1972b, 
15, 253-285.

Grossberg, Stephen, Contour enhancement, short term memory, 
and constancies in reverberating neural networks. Studies in 
Applied Mathematics 1973, 52, 213-257.

Grossberg, Stephen, Classical and instrumental learning in neu-
ral networks. In R. Rosen and F. Snell (Editors), Progress in 
Theoretical Biology, Vol. 3. New York: Academic, 1974.

Grossberg, Stephen, A neural model of attention, reinforce-
ment, and discrimination learning. International Review of 
Neurobiology 1975, 18, 263-327.

Grossberg, Stephen, On the development of feature detectors 
in the visual cortex with applications to learning and reac-
tion-diffusion systems. Biological Cybernetics 1976, 21, 145-149.

Grossberg, Stephen, A psychophysiological theory of reinforce-
ment, drive, motivation, and attention. Journal of Theoretical 
Neurobiology 1982, 1, 286-369.

Grossberg, Stephen, Neural Networks and Natural Intelligence, 
Cambridge, MA: MIT Press, 1988.

Grossberg, Stephen and Gutowski, William, Neural dynamics of 
decision making under risk: Affective balance and cogni-
tive-emotional interactions. Psychological Review 1987, 94, 
300-318.

Grossberg, Stephen and Levine, Daniel S., Some developmen-
tal and attentional biases in the contrast enhancement and 
short-term memory of recurrent neural networks. Journal of 
Theoretical Biology, 53, 341-380, 1975.

Grossberg, Stephen and Levine, Daniel S., Neural dynamics of 
attentionally modulated Pavlovian conditioning: blocking, 
interstimulus interval, and secondary reinforcement. Applied 
Optics 1987, 26, 5015-5030.

Grossberg, Stephen and Merrill, John W. L., A neural network 
model of adaptively timed reinforcement learning and hip-
pocampal dynamics. Cognitive Brain Research 1992, 1, 3-38.

Grossberg, Stephen and Schmajuk, Nestor, Neural dynamics of 
attentionally modulated Pavlovian conditioning: condi-
tioned reinforcement, inhibition, and opponent processing. 
Psychobiology 1987, 15, 195-240.

Groth, Barbara, Beyond God-Talk: Spiritual Ekklesia and the Fullness 
of Feminism. Unpublished Doctor of Ministry dissertation, 
Meadville/Lombard Theological School, Chicago, 1994.

Habermas, Jurgen, The Theory of Communicative Action, Boston: 
Beacon Press, 1984.

Hadamard, Jacques, The Psychology of Invention in the Mathematical 
Field, Princeton, NJ: Princeton University Press, 1945.

Halberstam, Michael, The Wanting of Levine, New York: Berkley 
Publishing Group, 1979.

Hall, Judith A., Nonverbal Sex Differences: Communication Accuracy 
and Expressive Style, Baltimore: Johns Hopkins University 
Press, 1984.

Halpern, Diane, Sex Differences in Cognitive Abilities, Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1992.

Hameroff, Stuart R., Kaszniak, Alfred W., and Scott, Alwyn C. 
(Editors), Toward a Science of Consciousness: The First Tucson 
Discussions and Debates, Cambridge, MA: MIT Press, 1996.

Hameroff, Stuart R., Kaszniak, Alfred W., and Scott, Alwyn C. 
(Editors), Toward a Science of Consciousness II: The Second 
Tucson Discussions and Debates, Cambridge, MA: MIT Press, 
1998.



 bibliography page 173

common sense and common nonsense

Hardyck, J. A. and Kardush, M., A modest modish model for dis-
sonance reduction. In Robert P. Abelson, Elliott Aronson, 
W. T. McGuire, T. M. Newcomb, M. J. Rosenberg, and P. H. 
Tannenbaum (Editors), Theories of Cognitive Consistency: A 
Sourcebook, 684-692, Chicago: Rand-McNally, 1968.

Harlow, Harry F. and Mears, Clara, The Human Model: Primate 
Perspectives, Washington, DC: V. H. Winston and Sons, 1979.

Harmon-Jones, Eddie, Brehm, Jack W., Greenberg, Jeff, Simon, 
Linda, and Nelson, David E., Evidence that the production 
of aversive consequences is not necessary to create cognitive 
dissonance. Journal of Personality and Social Psychology 1996, 
70, 5-16.

Harmon-Jones, Eddie and Mills, Judson (Editors), Cognitive 
Dissonance: Progress on a Pivotal Theory in Social Psychology, 
Washington, DC: American Psychological Association, 1999.

Harris, Marvin, Cows, Pigs, Wars, and Witches, New York: Vintage 
Books, 1974.

Harris, Marvin, Cannibals and Kings, New York: Random House, 
1977.

Hass, R. Glen, Katz, Irwin, Rizzo, Nina, Bailey, Joan, and Moore, 
Lynn. When racial ambivalence evokes negative affect, using 
a disguised measure of mood. Personality and Social Psychology 
Bulletin 1992, 18, 786-797.

Hasselmo, Michael E., Runaway synaptic modification in mod-
els of cortex: Implications for Alzheimer’s disease, Neural 
Networks 1994, 7, 13-40.

Hasselmo, Michael E. and Bower, James M., Cholinergic suppres-
sion specific to intrinsic not afferent fiber synapses in rat 
piriform (olfactory) cortex. Journal of Neurophysiology 1992, 
67, 1222-1229.

Hawkes, Jacquetta, Dawn of the Gods, New York: Random House, 
1968.

Hayakawa, S. I., Language in Action: A Guide to Accurate Thinking, 
Reading, and Writing, New York: Harcourt, Brace, and 
Company, 1942.

Hebb, Donald O., The Organization of Behavior, New York: Wiley, 
1949.

Hecht-Nielsen, Robert, Performance limits of optical, elec-
tro-optical, and electronic neurocomputers. In Harold Szu 
(Editor), Hybrid and Optical Computing, 277-306. Bellingham, 
WA: SPIE, Vol. 634, 1986.

Hegel, Georg W. F., Preface to The Phenomenology of Spirit (Walter 
Kaufmann, translator), Notre Dame, IN: University of Notre 
Dame Press, 1807/1977.

Heiner, Ronald, The origin of predictable behavior. American 
Economic Review 1983, 73, 560-585.

Heiner, Ronald, The origin of predictable behavior: Further mod-
eling and applications. American Economic Review 1985, 75, 
391-396.

Henry, William A., 3rd, In Defense of Elitism, New York: Doubleday, 
1994.

Herrnstein, Richard J., and Murray, Charles, The Bell Curve, New 
York: Free Press, 1994.

Hestenes, David O., How the brain works: The next great scien-
tific revolution. In G. R. Smith and G. J. Erickson (Editors), 
Maximal Entropy and Bayesian Spectral Analysis and Estimation 
Problems, 173-205, Dordrecht, Netherlands: Reidel, 1987.

Hestenes, David O., A neural network theory of manic-depressive 
illness. In Daniel S. Levine and Samuel J. Leven (Editors), 
Motivation, Emotion, and Goal Direction in Neural Networks, 
213-257, Hillsdale, NJ: Lawrence Erlbaum Associates, 1992.

Hestenes, David O., Modulatory mechanisms in mental disorders. 
From Daniel J. Stein and Jacques Ludik (Editors), Neural 
Networks and Psychopathology, 132-164, Cambridge, UK: 
Cambridge University Press, 1998.

Hirsch, Morris W., and Smale, Stephen, Differential Equations, 
Dynamical Systems, and Linear Algebra, New York: Academic 
Press, 1974.

Hoffman, Martin L., Sex differences in empathy and related behav-
iors. Psychological Bulletin 84, 712-722, 1977.

Hofstadter, Douglas R., Gödel, Escher, Bach: an Eternal Golden 
Braid, New York: Vintage Books, 1980.

Hofstede, Geert H., Culture’s Consequences, International Differences 
in Work-Related Values. Beverly Hills, CA: Sage, 1980.

Houk, James C., Davis, Joel I., and Beiser, David G. (Editors). Models 
of Information Processing in the Basal Ganglia. Cambridge, MA: 
MIT Press, 1995.

Hubbard, Barbara Marx, Conscious Evolution: Awakening Our Social 
Potential, New World Library, 1998.

Hull, Clark, Principles of Behavior, New York: Appleton, 1943.
Huxley, Aldous, Brave New World, New York, London: Harper and 

Brothers, 1946.
Huxley, Aldous, Island, New York: Harper and Row, 1962.
Ickes, William J. (Editor), Empathic Accuracy, New York: Guilford, 

1996.
Ickes, William J., Everyday Mind Reading: Understanding what Other 

People Think and Feel, Amherst, NY: Prometheus Books, 2003, 
Chapter 12.

Ingvar, David H., Memory of the future. Human Neurobiology 1985, 
4, 125-136.

Insel, Thomas R., J. T. Winslow, Z. Wang, and L. J. Young, 
Oxytocin, vasopressin, and the neuroendocrine basis of pair 
bond formation, in H. H. Zingg, C. W. Bourque, & D. G. Bichet 
(Editors), Vasopressin and oxytocin: Molecular, cellular, and 
clinical advances (pp. 215-230), New York: Plenum Press, 1998.

Isen, Alice, Positive affect and decision making, In M. Lewis & J. 
M. Haviland (Editors), Handbook of Emotions (pp. 261-277), 
New York: Guilford, 1993.

Jackendoff, Ray S., Patterns in the Mind: Language and Human 
Nature, New York: Basic Books, 1994.

Jacobs, Jane, The Death and Life of Great American Cities, New York: 
Random House, 1961.

Jahn, Robert G. and Dunne, Brenda J., On the quantum mechan-
ics of consciousness, with application to anomalous phenome-
na. Princeton Engineering Anomalies Research Laboratory, 
Technical Report PEAR 83005.1, Princeton University, 1983.

James, William, Pragmatism, Paul R. Reynolds and Son, 1907.
James, William, The moral equivalent of war. McClure’s Magazine, 

1910; reprinted in Bruce W. Wilshire (Editor), William James: 
The Essential Writings, Albany, NY: SUNY Press, 1984.

Janik, Allan, and Toulmin, Stephen, Wittgenstein’s Vienna, New 
York: Simon and Schuster, 1973.

Jung, Carl G. (Editor), Man and His Symbols, London: Aldus, 1964, 
First printed in the United States by Dell, New York, 1968.

Jungermann, Helmut, The two camps on rationality. In R. Scholz, 
R. (Editor), Decision Making Under Uncertainty, Amsterdam: 
Elsevier, 1983.

Kaczmarek, L. K. and Levitan, Irwin B., Neuromodulation: The 
Biochemical Control of Neuronal Excitability, New York: Oxford 
University Press, 1987.

Kahneman, Daniel, Thinking, Fast and Slow, New York: Farrar, 
Straus, and Giroux, 2011.



page 174 bibliography

common sense and common nonsense

Kamangar, Farhad and Cykana, Michael J., Recognition of hand-
written numerals using a multilayer neural network. 
Proceedings of Third Annual Technology Conference (Vol. II, 
768-780), Washington, DC: United States Postal Service, 
1988.

Kandel, Eric R. and Schwartz, J. H. (Editors). Principles of Neural 
Science, New York: Elsevier, 1985.

Kandel, Eric R. and Tauc, Leon, Heterosynaptic facilitation in neu-
rones of the abdominal ganglion of Aplysia depilans. Journal of 
Physiology (London) 1965, 181, 1-27.

Kant, Immanuel (1724-1804), Critique of Pure Reason (F. Max 
Miller, English translator), Garden City, NY: Doubleday, 1961.

Kaplan, B. and Crockett, W. H., Developmental analysis of modes 
of resolution. In Robert P. Abelson et al. (Editors), Theories of 
Cognitive Consistency: A Sourcebook, Chicago: Rand-McNally, 
1968.

Keller, Evelyn Fox, Reflections on Science and Gender, New Haven, 
CT: Yale University Press, 1985.

Kelly, George, The Psychology of Personal Constructs: A Theory of 
Personality, New York: Norton, 1955.

Kennedy, Gail (Editor), Pragmatism and American Culture: Problems 
in American Civilization, Boston: D. C. Heath and Company, 
1950.

Kennedy, John F., Presidential inaugural address, January 20, 1961.
Kennedy, Paul, The Rise and Fall of the Great Powers. New York: 

Random House, 1987.
Keyfitz, Nathan, Demographic discord. The Sciences, September/

October, 1994, 21-27.
Kirkpatrick, Scott, Gelatt, C. D., Jr., and Vecchi, M. P., Optimization 

by simulated annealing. Science 1983, 220, 671-680.
Kitcher, Philip, Vaulting Ambition: Sociobiology and the Quest for 

Human Nature, Cambridge, MA: MIT Press, 1985.
Klopf, A. Harry, The Hedonistic Neuron: a Theory of Memory, 

Learning, and Intelligence, Washington: Hemisphere, 1982.
Klopf, A. Harry, A neuronal model of classical conditioning. 

Psychobiology 1988, 16, 85-125.
Kohn, Alfie, The Brighter Side of Human Nature, New York: Basic 

Books, 1990.
Kohonen, Teuvo, Self-organization and Associative Memory, Berlin: 

Springer-Verlag, 1984.
Konner, Melvin, The Tangled Wing, New York: Holt, Rinehart, 

Winston, 1982.
Koob, George and Bloom, Floyd, Cellular and molecular mecha-

nisms of drug dependence, Science 1988, 242, 715-723.
Kosfeld, M., Heinrichs, M., Zak, Paul J., Fischbacher, U., and Fehr, 

E., Oxytocin increases trust in humans, Nature 2005, 435, 
673-676.

Krech, David, Rosenzweig, Mark M., and Bennett, Edward, Effects 
of environmental complexity and training on brain chemis-
try. Journal of Comparative and Physiological Psychology 1960, 
53, 509-519.

Kuhn, Thomas S., The Structure of Scientific Revolutions (2nd edi-
tion), Chicago: University of Chicago Press, 1970.

Kushner, Rabbi Harold, Who Needs God? New York: Summit Books, 
1989.

LaBerge, David, Thalamic and cortical mechanisms of attention 
suggested by recent positron emission tomographic experi-
ments. Journal of Cognitive Neuroscience 1990, 2, 358-373.

LaBerge, David, Carter, Marc, and Brown, Vincent, A network sim-
ulation of thalamic circuit operations in selective attention. 
Neural Computation 1992, 4, 318-333.

Laing, R. D., The Politics of Experience, New York: Ballantine, 1967.
Lancaster, Kelvin, A new approach to consumer theory. Journal of 

Political Economy 1966, 74, 132-157.

Lao Tzu, Tao Te Ching (translated by Ch’u Ta-Kao), New York: 
Samuel Weiser, 1973.

Laszlo, Ervin (Editor), The New Evolutionary Paradigm. 
Philadelphia: Gordon and Breach, 1991.

Laszlo, Ervin, The Whispering Pond. London: Element Books, 1996.
Lederman, Leon and Teresi, Dick, The God Particle, Boston: 

Houghton Mifflin, 1993.
LeDoux, Joseph E., Information flow from sensation to emotion: 

Plasticity in the neural computation of stimulus value. In 
Michael Gabriel and John Moore (Editors), Learning and 
Computational Neuroscience: Foundations of Adaptive Networks, 
3-51, Cambridge, MA: MIT Press, 1991.

LeGuin, Ursula, The Dispossessed: An Ambiguous Utopia, New York: 
Harper and Row, 1974.

Leippe, Michael R. and Eisenstadt, Donna, A self-accountabil-
ity model of dissonance reduction: Multiple modes on a 
continuum of elaboration. In Harmon-Jones, Eddie and 
Mills, Judson (Editors), Cognitive Dissonance: Progress on a 
Pivotal Theory in Social Psychology, 201-232, Washington, DC: 
American Psychological Association, 1999.

Lenz, Elinor and Myerhoff, Barbara, The Feminization of America: 
How Women’s Values Are Changing Our Public and Private 
Lives, Los Angeles: Jeremy P. Tarcher, Inc., 1985 (distributed 
by St. Martin’s Press, New York.)

Lerner, Michael, A new paradigm for liberals: The primacy of eth-
ics and emotions. Editorial in Tikkun, January/February, 1987

Lerner, Michael et al., Platform for a politics of meaning. Tikkun, 7, 
7-26, July/August, 1992.

Leven, Samuel J., Choice and neural process. Unpublished doctor-
al dissertation, University of Texas at Arlington, 1987.

Leven, Samuel J., Learned helplessness, memory, and the dynam-
ics of hope. In Daniel S. Levine and Samuel J. Leven (Editors), 
Motivation, Emotion, and Goal Direction in Neural Networks, 
259-299, Hillsdale, NJ: Lawrence Erlbaum Associates, 1992.

Leven, Samuel J., Negotiating inside the brain and out - The micro-
foundations project. In Daniel S. Levine and Wesley Elsberry 
(Editors), Optimality in Biological and Artificial Networks?, 43-
56, Mahwah, NJ: Lawrence Erlbaum Associates, 1997.

Leven, Samuel J. and Elsberry, Wesley R., Interactions among 
embedded networks under uncertainty. IJCNN International 
Joint Conference on Neural Networks, Vol. III, 739-742. San 
Diego: IEEE, 1990.

Leven, Samuel J. and Levine, Daniel S., Effects of reinforcement 
on knowledge retrieval and evaluation. In Maureen Caudill 
and Charles Butler (Editors), First International Conference 
on Neural Networks, Vol. II, 269-279, San Diego: IEEE/ICNN, 
1987.

Leven, Samuel J. and Levine, Daniel S., Multiattribute decision 
making in context: A dynamic neural network methodology. 
Cognitive Science 1996, 20, 271-299.

Levine, Daniel S., Book review: A. Harry Klopf, The Hedonistic 
Neuron. Mathematical Biosciences 1983a, 64, 295-297.

Levine, Daniel S., Neural population modeling and psychology: a 
review. Mathematical Biosciences 1983b, 66, 1-86.

Levine, Daniel S., Selective vigilance and ambiguity detection in 
adaptive resonance networks. In Wade Webster (Editor), 
Simulation and AI C 1989, San Diego: Society for Computer 
Simulation, 1989a.

Levine, Daniel S., The third wave in neural networks. AI Expert 
December, 1989b, 26-33.

Levine, Daniel S., Introduction to Neural and Cognitive Modeling, 
Hillsdale, NJ: Lawrence Erlbaum Associates, 1991a.

Levine, Daniel S., The example of psychology: optimism, not opti-
mality. Behavioral and Brain Sciences 1991b, 14, 225-226.



 bibliography page 175

common sense and common nonsense

Levine, Daniel S., Steps toward a neural theory of self-actualiza-
tion. World Congress on Neural Networks, San Diego, Hillsdale, 
NJ: Lawrence Erlbaum Associates, 1994, Vol. I, 215-220.

Levine, Daniel S., What can academic psychology contribute to 
psychotherapy? Psychline 1996, 1 (2), 18-19.

Levine, Daniel S., Sex and human values. Review of Riane Eisler, 
Sacred Pleasure. Contemporary Psychology 1997a, 42, 1118-1119.

Levine, Daniel S., Don’t just stand there: Optimize something! In 
Daniel S. Levine and Wesley R. Elsberry (Editors), Optimality 
in Biological and Artificial Networks? Mahwah, NJ: Lawrence 
Erlbaum Associates, 1997b.

Levine, Daniel S., Emotion and reason: Partners, not opposites. 
Presentation to the Dallas Philosophers Forum 2013, http://
www.uta.edu/psychology/files/dallas%20philosophers%20
forum%2040913%20levine.ppt.

Levine, Daniel S., Introduction to Neural and Cognitive Modeling (3rd 
edition). New York: Taylor & Francis, 2019.

Levine, Daniel S., Scarecrows, Tin Woodmen, and the Wizard: Healing 
the Reason-Emotion Split, in preparation.

Levine, Daniel S. and Elsberry, Wesley R. (Editors), Optimality 
in Biological and Artificial Networks? Mahwah, NJ: Lawrence 
Erlbaum Associates, 1997.

Levine, Daniel S. and Leven, Samuel J., Inhibition in the nervous 
system: Models of its roles in choice and context determina-
tion, Neurochemical Research 1991, 16, 381-395.

Levine, Daniel S. and Leven, Samuel J. (Editors), Motivation, 
Emotion, and Goal Direction in Neural Networks, Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1992.

Levine, Daniel S. and Leven, Samuel J., Of mice and networks: 
Connectionist dynamics of intention versus action. In 
Frederick Abraham and Albert Gilgen (Editors), Chaos Theory 
in Psychology, Westport, CT: Greenwood, 1995.

Levine, Daniel S., Leven, Samuel J., and Prueitt, Paul S., Integration, 
disintegration, and the frontal lobes. In Daniel S. Levine and 
Samuel J. Leven (Editors), Motivation, Emotion, and Goal 
Direction in Neural Networks, 301-335, Hillsdale, NJ: Lawrence 
Erlbaum Associates, 1992.

Levine, Daniel S. and Penz, P. Andrew, ART 1.5 C a simplified 
adaptive resonance network for classifying low-dimensional 
analog data. Proceedings of the International Joint Conference 
on Neural Networks, January, 1990, Hillsdale, NJ: Lawrence 
Erlbaum Associates, Vol. II, 639-642.

Levine, Daniel S. and Prueitt, Paul S., Modeling some effects of 
frontal lobe damage: novelty and perseveration. Neural 
Networks 1989, 2, 103-116.

Levine, Daniel S., Introduction to Neural and Cognitive Modeling (3rd 
edition), New York: Taylor & Francis, forthcoming, Chapters 
5 and 9.

Levitt, N. Norman, Higher Superstition: The Academic Left and Its 
Quarrels with Science. Baltimore: Johns Hopkins University 
Press, 1994.

Levy, Amnon, Economic Dynamics, Aldershot, England: Avebury, 
1992.

Lieberman, Matthew, Social: Why our Brains are Wired to Connect, 
New York: Crown Books, 2013.

Likert, Rensis, New Patterns of Management, New York: McGraw-
Hill, 1961.

Loewi, Otto, Über humorale Übertragbarkeit der 
Herznervenwirkung. Pflügers Archiv für die Gesamte 
Physiologie, 1921, 189, 239-242.

Lorenz, Konrad, On Aggression, New York: Harcourt, Brace, and 
World, 1966.

Loye, David, Moral sensitivity and the evolution of higher mind. 
World Futures, 1990, 30, 1-12.

Loye, David, Charles Darwin, Paul MacLean, and the lost origins of 
“the moral sense”: Some implications for general evolution 
theory. World Futures 1994, 40, 187-196.

Loye, David (Editor), The Evolutionary Outrider: The Impact 
of the Human Agent on Evolution. Twickenham, England: 
Adamantine; Westport, CT: Praeger, 1998.

Loye, David, Darwin’s Lost Theory of Love. Lincoln, NE: iUniverse, 
2000.

Loye, David and Eisler, Riane, Chaos and transformation: 
Implications of nonequilibrium theory for social science and 
society, Behavioral Science 1987, 32, 53-65.

Luciano, Joanne S., Quantitative Analyses of Temporal Evolution 
of Unipolar Depression as Measured by Psychiatric and 
Neurochemical Indices. Unpublished doctoral dissertation, 
Boston University, 1994.

Maccoby, Eleanor E., Sex differences in intellectual functioning. 
In Eleanor E. Maccoby (Editor), The Development of Sex 
Differences, Stanford, CA: Stanford University Press, 1966.

MacLean, Paul D., New findings relevant to the evolution of psy-
chosexual functions of the brain. Journal of Nervous and 
Mental Disease 1962, 135, 289-301.

MacLean, Paul D., Man and his animal brains. Modern Medicine 
February 2, 1964, 95-106.

MacLean, Paul D., The paranoid streak in man. In Arthur Koestler 
and J. Smythies (Editors), Beyond Reductionism, 1-21, London: 
Hutchinson and Company Limited, 1969.

MacLean, Paul D., The triune brain, emotion, and scientific bias. In 
F. Schmitt (Editor), The Neurosciences Second Study Program, 
New York: Rockefeller University Press, 1970.

MacLean, Paul D., Triune brain. In George Adelman (Editor), 
Encyclopedia of Neuroscience, Boston: Birkhäuser, 1987, 
Volume II, 1235-1237.

MacLean, Paul D., The Triune Brain in Evolution: Role in Paleocerebral 
Functions, New York: Plenum Press, 1990.

Makarov, Valerii L, and Rubinov, A. M., Mathematical Theory 
of Economic Dynamics and Equilibria (translated from the 
Russian by Mohamed El-Hodiri), New York: Springer, 1977.

Marrow, Alfred J., The Practical Theorist: The Life and Work of Kurt 
Lewin, New York: Basic Books, 1969.

Marx, Karl, Capital, edited by Friedrich Engels. (Translated from 
the 3rd German Editor by Samuel Moore and Edward Aveling. 
Rev., with additional translation from the 4th German Editor, 
by Marie Sachey and Herbert Lamm.) Chicago: Encyclopedia 
Britannica, 1955.

Maslow, Abraham H., Toward a Psychology of Being, New York: Van 
Nostrand, 1968.

Maslow, Abraham H., The Farther Reaches of Human Nature, New 
York: Viking, 1971.

McCulloch, Warren, Embodiments of Mind, Cambridge, MA: MIT 
Press, 1965.

Mead, George Herbert, Mind, Self, and Society, edited by C. W. 
Morris, Chicago: University of Chicago Press, 1934.

Mead, Margaret, Sex and Temperament in Three Primitive Societies, 
New York: Morrow, 1963.

Merton, Robert K., The self-fulfilling prophecy. In Robert K. 
Merton, Social Theory and Social Structure, New York: The 
Free Press, 1967, 475-490.

Mervis, Carolyn and Rosch, Eleanor. Categorization of natural ob-
jects. Annual Review of Psychology 1981, 32, 89-115.

Millay, Edna St. Vincent, Renascence. In Collected Lyrics of Edna St. 
Vincent Millay, New York: Harper, 1917/1943.

Miller, R. K., Walker, T. C., and Ryan, A. M., Neural Net Applications 
and Products, Madison, GA: SEAI Technical Publications, 
1989.



page 176 bibliography

common sense and common nonsense

Miller, Thomas, Sutton, Richard S., and Werbos, Paul J. (Editors), 
Neural Networks for Control, Cambridge, MA: MIT Press, 
1990.

Mills, C. Wright, The Causes of World War Three, New York: Simon 
and Schuster, 1958. Reprinted by Greenwood, Westport, CT, 
1976.

Milner, Brenda, Effects of different brain lesions in card sorting. 
Archives of Neurology 1963, 9, 90-100.

Milner, Brenda, Some effects of frontal lobectomy in man. In J. M. 
Warren and K. Akert (Editors), The Frontal Granular Cortex 
and Behavior, New York: McGraw-Hill, 1964.

Minsky, Marvin, Society of Mind, New York: Simon and Schuster, 
1986.

Mishkin, Mortimer and Appenzeller, T., The anatomy of memory. 
Scientific American June, 1987, 80-89.

Mishkin, Mortimer, Malamut, Barbara, and Bachevalier, Jocelyn, 
Memories and habits: two interacting systems. In Gary 
Lynch, James L. McGaugh, and Norman M. Weinberger 
(Editors), Neurobiology of Learning and Memory, New York, 
London: Guilford, 1984.

Moberg, David, The global labor cop, In These Times, July 22-August 
4, 1996, 29-31.

Monchi, Oury, and Taylor, John, A hard wired model of coupled 
frontal working memories for various tasks. Information 
Sciences Journal 1998, 113, 221-243.

Montagu, Ashley, The Natural Superiority of Women, New York: 
Collier, 1974.

Monteith, Margo J., Self-regulation of prejudiced responses: 
Implications for progress in prejudice-reduction efforts. 
Journal of Personality and Social Psychology 1993, 65, 469-485.

Moore, Thomas, Care of the Soul, New York: Harper Collins, 1992.
More, Thomas (1478-1535), Utopia, Amsterdam: Theatrum Orbis 

Terrarum, 1969.
Moreno, Jacob L., Psychodrama. In Alfred M. Freedman, Harold 

I. Kaplan, and Benjamin J. Sadock (Editors), Comprehensive 
Textbook of Psychiatry/II (2nd edition), Volume 2, 1891-1909, 
Baltimore: Williams and Wilkins, 1975.

Moreno, Jacob L. and Moreno, Zelda T., Psychodrama, New York: 
Beacon House, 1959.

Morris, Desmond, The Naked Ape, New York: McGraw-Hill, 1968.
Mowrer, O. Hobart, Learning Theory and Behavior, New York: 

Wiley, 1960.
Mpitsos, George J., Creech, H. C., Cohan, C. S., and Mendelson, M., 

Variability and chaos: Neurointegrative principles in self-or-
ganization of motor patterns. In J. A. Scott Kelso, Arnold J. 
Mandell, and M. F. Shlesinger (Editors), Dynamic Patterns in 
Complex Systems (162-190), Singapore: World Scientific, 1988.

Myers, Henry Alonzo, Whitman’s conception of the spiritual de-
mocracy. In The Poetry and Prose of Walt Whitman, edited by 
Louis Untermeyer, New York: Simon and Schuster, 1949.

Myrdal, Gunnar, An American Dilemma: The Negro Problem and 
Modern Democracy (with the assistance of Richard Sterner 
and Harold Rowe), New York: Harper and Row, 1962.

Naisbitt, John, Megatrends, New York: Warner, 1982.
Naisbitt, John and Aburdene, Patricia, Megatrends 2000: Ten New 

Directions for the 1990s, New York: Morrow, 1990.
Nauta, Walle J. H., The problem of the frontal lobe: A reinterpreta-

tion, Journal of Psychiatric Research 1971, 8, 167-187.
Newsome, C., Favell, J. E., and Rincover, A., The side effects of pun-

ishment. In S. Axelrod and J. Apsches (Editors), The Effects of 
Punishment on Human Behavior, New York: Academic Press, 
1983.

Nickles, Elizabeth and Ashcraft, Laura, The Coming Matriarchy, 
New York: Seaview, 1981.

Nicoll, Maurice, Psychological Commentaries on the Teachings of 
Gurdjieff and Ouspensky, Boston: Shambhala, 1984.

Öğmen, Haluk and Prakash, Ramkrishna, A developmental per-
spective to neural models of intelligence and learning. In 
Daniel S. Levine and Wesley Elsberry (Editors), Optimality 
in Biological and Artificial Networks?, Mahwah, NJ: Lawrence 
Erlbaum Associates, 1997, 363-395.

Olds, James, Physiological mechanisms of reward. In Marshall 
Jones (Editor), Nebraska Symposium on Motivation, Lincoln, 
NE: University of Nebraska Press, 1955.

Olds, James, Drives and Reinforcements: Behavioral Studies of 
Hypothalamic Functions, New York: Raven, 1977.

Oliver, Thomas, The Real Coke”, the Real Story, New York: Random 
House, 1986.

Olsen, Marvin, Participatory Pluralism: Political Participation and 
Influence in the United States and Sweden, Chicago: Nelson-
Hall, 1982

Ouspensky, Peter D., In Search of the Miraculous: Fragments of an 
Unknown Teaching, New York: Harcourt Brace Jovanovich, 
1977.

Panksepp, Jaak, Affective Neuroscience: The Foundations of Human 
and Animal Emotions, New York: Oxford University Press, 
1998.

Parks, Randolph W. and Levine, Daniel S., Neural network model-
ing of the Wisconsin Card Sorting and verbal fluency tests, 
in Parks, Randolph W., Levine, Daniel S., and Long, Debra 
D., Fundamentals of Neural Network Modeling: Neuropsychology 
and Cognitive Neuroscience, 357-380, Cambridge, MA: MIT 
Press, 1998.

Parks, Randolph W., Levine, Daniel S., and Long, Debra D., 
Fundamentals of Neural Network Modeling: Neuropsychology 
and Cognitive Neuroscience, Cambridge, MA: MIT Press, 1998.

Pavlov, Ivan Petrovich, Conditioned Reflexes (V. Anrep, translator), 
London: Oxford University Press, 1927.

Perry, Bruce D., Neurobiological sequelae of childhood trauma: 
Post-traumatic stress disorders in children. In M. Murberg 
(Editor), Catecholamines in Post-traumatic Stress Disorder: 
Emerging Concepts (pp. 253-276), Washington, DC: American 
Psychiatric Association Press, 1994.

Perry, Bruce D., Incubated in terror: Neurodevelopmental factors 
in the “cycle of violence.” In Joy D. Osofsky (Editor), Children 
in a Violent Society (pp. 124-149), New York: Guilford, 1997

Pert, Candace, Molecules of Emotion: The Science Behind Mind-Body 
Medicine, New York: Simon and Schuster, 1997.

Pessoa, Luiz, On the relation between emotion and cognition, 
Nature Reviews Neuroscience, 2008, 9, 149-158.

Pessoa, Luiz, The Cognitive-Emotional Brain, Cambridge, MA: MIT 
Press, 2013.

Peters, Edgar E., Chaos and Order in the Capital Markets: A New View 
of Cycles, Prices, and Market Volatility, New York: John Wiley 
and Sons, 1991.

Pfeifer, Jennifer H. and Dapretto, Mirella, “Mirror, mirror, in my 
mind”: Empathy, interpersonal competence, and the mirror 
neuron system, in Jean Decety and William J. Ickes (Editors), 
The Social Neuroscience of Empathy, Cambridge, MA: MIT 
Press, 2014, pp. 183-197.

Piaget, Jean, The Origins of Intelligence in Children, New York: 
Norton, 1952.

Pierce, W., Whose Coke is it? Social influence in the marketplace. 
Psychological Reports 1987, 60, 279-286.

Piercy, Marge, Woman on the Edge of Time, New York: Fawcett 
Crest, 1983.

Piercy, Marge, He, She, and It, New York: Fawcett, 1993.



 bibliography page 177

common sense and common nonsense

Pirsig, Robert, Zen and the Art of Motorcycle Maintenance: An Inquiry 
Into Values, New York: Morrow, 1974.

Plaut, David C., and Shallice, Tim, Connectionist Modelling in 
Cognitive Neuropsychology: A Case Study, Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1994.

Posner, Michael and Keele, S. W., Retention of abstract ideas. 
Journal of Experimental Psychology 1970, 83, 304-308.

Posner, Michael I. and Petersen, S. E., The attention system of the 
human being. Annual Review of Neuroscience 1990, 13, 25-42.

Pribram, Karl H., A further experimental analysis of the behav-
ioral deficit that follows injury to the primate frontal cortex. 
Journal of Experimental Neurology 1961, 3, 432-466.

Pribram, Karl H., The neurophysiology of remembering. Scientific 
American, January, 1969, 73-86.

Pribram, Karl H., The primate frontal cortex C Executive of the 
brain. In Karl H. Pribram and Aleksandr R. Luria (Editors), 
Psychophysiology of the Frontal Lobes, 293-314, New York: 
Academic Press, 1973.

Pribram, Karl H., Emotion: a neurobehavioral analysis. In Klaus 
R. Scherer and P. Ekman (Editors), Approaches to Emotion, 
Hillsdale, NJ: Lawrence Erlbaum Associates, 1984, 13-38.

Pribram, Karl H., Brain and Perception: Holonomy and Structure 
in Figural Processing, Hillsdale, NJ: Lawrence Erlbaum 
Associates, 1991.

Pribram, Karl H. (Editor), Rethinking Neural Networks: Quantum 
Fields and Biological Data, Hillsdale, NJ: Lawrence Erlbaum 
Associates, 1993.

Pribram, Karl H. (Editor), Origins: Brain and Self-Organization, 
Hillsdale, NJ: Lawrence Erlbaum Associates, 1994.

Pribram, Karl H. and McGuinness, Diane, Attention and para-at-
tentional processing: Event-related brain potentials as tests 
of a model. In D. Friedman and G. Bruder (Editors), Annals of 
the New York Academy of Sciences 1992, 658, 65-92. New York: 
New York Academy of Sciences.

Principia Discordia or How I Found Goddess and What I Did to Her 
When I Found Her. POEE, 1970.

Prueitt, Paul S., Optimality and options in the context of behavior-
al choice. In Daniel S. Levine and Wesley Elsberry (Editors), 
Optimality in Biological and Artificial Networks? Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1997.

Psychology and the Promotion of a Sustainable Future, Volume 51, 
Number 5, Winter 1995, Journal of Social Issues. Issue editors: 
Doug McKenzie-Mohr and Stuart Oskamp.

Raghupathi, Wullianallur, Levine, Daniel S., Bapi, Raju, S., and 
Schkade, Lawrence L., Toward connectionist representation 
of legal knowledge. In Daniel S. Levine and Manuel Aparicio, 
IV (Editors), Neural Networks for Knowledge Representation 
and Inference, 269-282, Hillsdale, NJ: Lawrence Erlbaum 
Associates, 1994.

Rand, Ayn, For the New Intellectual, New York: Random House, 
1961.

Reeve, Johnmarshall, Understanding Motivation and Emotion, 
Orlando, FL: Holt, Rinehart, and Winston, 1992.

Reggia, James A., Ruppin, Eytan, and Berndt, Rita (Editors), Neural 
Modeling of Brain Disorders, Singapore: World Scientific, 1996.

Reggia, James A., Ruppin, Eytan, and Glanzman, Dennis L. 
(Editors), Disorders of Brain, Behavior, and Cognition: The 
Neurocomputational Perspective, Amsterdam: Elsevier, 1999.

Ricardo, David, On the Principles of Political Economy and Taxation 
(edited by R. M. Hartwell), Harmondsworth, UK: Penguin, 
1817/1971.

Rifkin, Jeremy, The End of Work: The Decline of the Global Labor 
Force and the Dawn of the Post-Market Era, New York: G. P. 
Putnam’s Sons, 1995.

Rifkin, Jeremy, The biotech century: Human life as intellectual 
property. The Nation, April 13, 1998, 11-19.

Rimmer, Robert H., I write entopian novels. In Kenneth M. Roemer 
(Editor), America as Utopia, 43-51, New York: Burt Franklin & 
Company, 1981.

Rizzolatti, Giacomo, Fadiga, L., Gallese, Vittorio, and Fogassi, 
L., Premotor cortex and the recognition of motor actions, 
Cognitive Brain Research 1996, 3, 131-141.

Roberts, Eugene, Disinhibition as an organizing principle in the 
nervous system C the role of the GABA system. Application to 
neurologic and psychiatric disorders. In Eugene Roberts, T. 
N. Chase, and D. B. Tower (Editors), GABA in Nervous System 
Function, New York: Raven Press, 1976.

Roberts, Eugene, What do GABA neurons really do? They make 
possible variability generation in relation to demand. 
Experimental Neurology, 93, 279-290, 1986.

Roberts, Eugene, Living systems are tonically inhibited, autono-
mous optimizers, and disinhibition coupled to variability 
generation is their major organizing principle: Inhibitory 
command-control at levels of membrane, genome, metabo-
lism, brain, and society. Neurochemical Research, 16, 409-421, 
1991.

Robinson, Kim Stanley, Pacific Edge, Los Angeles: Saint Martin=s 
Press, 1990.

Roemer, Kenneth (Editor), America as Utopia, New York: Burt 
Franklin and Company, 1981.

Rokeach, Milton, The Nature of Human Values, New York: Free 
Press, 1975.

Rolls, Edmund T., A theory of emotion and consciousness, and 
it application to understanding the neural basis of emo-
tion. In Michael Gazzaniga (editor-in-chief), The Cognitive 
Neurosciences, Cambridge, MA: MIT Press, 1994, 1091-1106,

Rosen, Jay, The political press and the evacuation of meaning. 
Tikkun, July/August, 1993, 7-10 and 94.

Rosenberg, M. J. and Abelson, Robert P., An analysis of cognitive 
balancing. In M. J. Rosenberg, C. I. Hovland, W. J. McGuire, 
Robert P. Abelson and Jack W. Brehm (Editors), Attitude 
Organization and Change. New Haven, CT: Yale University 
Press, 1960.

Rosenkilde, Carl E., Bauer, Richard H., and Fuster, Joaquin M., 
Single cell activity in ventral prefrontal cortex of behaving 
monkeys. Brain Research 1981, 209, 375-394.

Rosenthal, Robert and Jacobson, Lenore, Pygmalion in the 
Classroom, New York: Holt, Rinehart, and Winston, 1968.

Roszak, Betty and Roszak, Theodore (Editors), Masculine/Feminine: 
Readings in Sexual Mythology and the Liberation of Women, New 
York: Harper and Row, 1969.

Roszak, Theodore, Where the Wasteland Ends: Politics and 
Transcendence in Postindustrial Society, Garden City, NY: 
Doubleday, 1972.

Rumelhart, David E., Hinton, Geoffrey E., and Williams, Ronald 
J., Learning internal representations by error propagation. 
In David E. Rumelhart and James J. McClelland (Editors), 
Parallel Distributed Processing, Vol. I, 318-362, Cambridge, MA: 
MIT Press, 1986.

Rumelhart, David E. and McClelland, James L. (Editors), Parallel 
Distributed Processing: Explorations in the Microstructure of 
Cognition, Vol 1 and 2, Cambridge, MA: MIT Press, 1986.

Russell, Bertrand, Ideas that have harmed mankind. In Bertrand 
Russell, Unpopular Essays, 146-165, New York: Simon and 
Schuster, 1950.



page 178 bibliography

common sense and common nonsense

Samson, Jacqueline A., Mirin, Steven M., Hauser, Stuart T., Fenton, 
Brenda T., and Schildkraut, Joseph J., Learned helplessness 
and urinary MHPG levels in unipolar depression. American 
Journal of Psychiatry 1992, 146, 806-809.

Sargent, Lyman Tower, Dreams and other products of nine-
teenth-century communities, in Communities Directory: A 
Guide to Cooperative Living, Rutledge, MO: Fellowship for 
Intentional Community, 1996, 165-171.

Saul, John Ralston, Voltaire’s Bastards: The Dictatorship of Reason in 
the West, New York: Free Press, 1992.

Schoemaker, Paul J., The quest for optimality. Behavioral and Brain 
Sciences 1991, 14, 205-245.

Schulz, Charles M.., You Can Do It: Charlie Brown, New York: Holt, 
Rinehart, and Winston, 1963.

Schumacher, E. F., Small is Beautiful: Economics as if People Mattered, 
New York: Harper & Row, 1973.

Searle, John, Minds, Brains, and Science, Cambridge, MA: Harvard 
University Press, 1984.

Searle, John, The Rediscovery of the Mind, Cambridge, MA: MIT 
Press, 1992.

Shepherd, Gordon M., Neurobiology, New York: Oxford University 
Press, 1983.

Simon, Herbert A., A behavioral model of rational choice. Quarterly 
Journal of Economics 1955, 69, 99-118.

Singer, June, Androgyny: Toward a New Theory of Sexuality, Garden 
City, NY: Doubleday, 1976.

Skarda, Christine and Freeman, Walter J., How brains make chaos 
to make sense of the world. The Behavioral and Brain Sciences 
1987, 10, 161-195.

Skinner, B. F., The Behavior of Organisms, New York: Appleton, 
1938.

Skinner, B. F., Beyond Freedom and Dignity, Toronto: Bantam Books, 
1972.

Skinner, B. F., Walden Two, New York: Macmillan, 1948/1962.
Sloman, Stephen A. and Rumelhart, David E., Reducing inter-

ference in distributed memories through episodic gating. 
In A. F. Healy, Stephen M. Kosslyn, & Richard M. Shiffrin 
(Editors), From Learning Theory to Connectionist Theory: 
Essays in Honor of William K. Estes, Hillsdale, NJ: Lawrence 
Erlbaum Associates, 1992.

Smith, Huston, The Religions of Man, New York: Harper and Row, 
1958.

Smith, Steven M., Ward, Thomas B., and Finke, Ronald A., The 
Creative Cognition Approach, Cambridge, MA: MIT Press, 
1995.

Snyder, Mark, Seek, and ye shall find: Testing hypotheses about 
other people. In E. Tory Higgins, C. Peter Herman, and Mark 
P. Zanna (Editors), Social Cognition: The Ontario Symposium, 
Volume 1, 277-303, Hillsdale, NJ: Lawrence Erlbaum 
Associates, 1983.

Snyder, Mark and Swann, William B., Jr., Behavioral confirmation 
in social interaction: From social perception to social reality. 
Journal of Experimental Social Psychology 1978a, 14, 148-162.

Snyder, Mark and Swann, William B., Jr., Hypothesis-testing pro-
cesses in social interaction. Journal of Personality and Social 
Psychology 1978b, 36, 1202-1212.

Solomon, Richard L., The opponent-process theory of acquired 
motivation. American Psychologist 1980, 35, 691-712.

Solomon, Richard L. and Corbit, J. D., An opponent-process theo-
ry of motivation: I. Temporal dynamics of affect. Psychological 
Review 1974, 81, 119-145.

Solomon, Richard L., Kamin, Leon, and Wynne, Lyman C., 
Traumatic avoidance learning: The outcomes of several ex-
tinction procedures with dogs. Journal of Abnormal and Social 
Psychology 1953, 28, 291-302.

Spiro, Melford, Kibbutz: Venture in Utopia, New York: Schocken 
Books, 1971.

Stedman, Edmund C. and Woodberry, George E. (Editors), Works 
of Edgar Allan Poe. Freeport, NY: Books for Libraries Press, 
1894.

Stein, Daniel J. and Ludik, Jacques (Editors), Neural Networks and 
Psychopathology, Cambridge University Press, 1998.

Stevenson, Harold W., Chen, Chuansheng, and Lee, Shin-Ying, 
Motivation and achievement of gifted children in East Asia 
and the United States. Journal for the Education of the Gifted 
1993, 16, 223-250.

Stevenson, Harold W., Lee, Shin-Ying, and Chen, Chuansheng, Ten 
years later: Mathematics achievement of Chinese, Japanese, 
and American children. Science 1993, 259, 53-58.

Stevenson, Harold W., Lee, Shin-Ying, and Stigler, James M., 
Mathematics achievement of Chinese, Japanese, and 
American children. Science 1986, 231, 693-699.

Stewart, James, Calculus: Early Transcendentals, Pacific Grove, CA: 
Brooks-Cole, 1995.

Stich, Stephen, From Folk Psychology to Cognitive Science, Cambridge, 
MA: MIT Press, 1983.

Stoltenberg, John, Refusing to Be a Man: Essays in Sex and Justice. 
Portland, OR: Breitenbush Books, 1989.

Stone, Merlin, When God Was a Woman, New York: Harcourt, 
Brace, Jovanovich, 1976.

Stork, David G., Jackson, Bernie, and Walker, Scott, Nonoptimality 
in a neurobiological system. In Daniel S. Levine and Wesley 
Elsberry (Editors), Optimality in Biological and Artificial 
Networks? Hillsdale, NJ: Lawrence Erlbaum Associates, 1997.

Stuss, Donald and Benson, D. Frank, The Frontal Lobes, New York: 
Raven, 1986.

Sumner, William Graham, Social Darwinism, Selected Essays, 
With an Introduction by Stow Persons, Englewood Cliffs, NJ: 
Prentice-Hall, 1963.

Sutton, Richard, and Barto, Andrew, Toward a modern theory of 
adaptive networks: expectation and prediction. Psychological 
Review 1981, 88, 135-170.

Tart, Charles T., Waking Up: Overcoming the Obstacles to Human 
Potential, Boston: New Science Library, 1986.

Tart, Charles T., Extending mindfulness to everyday life. Journal of 
Humanistic Psychology 1990, 30, 81-106.

Taylor, John G., Towards a neural network model of the mind. 
Neural Network World 1992, 6, 797-812.

Taylor, John G., The Race for Consciousness, Cambridge, MA: MIT 
Press, 1999.

Taylor, Shelley, The Tending Instinct: How Nurturing is Essential for 
Who We Are and How We Live, New York: Times Books, 2002.

Teilhard de Chardin, The Phenomenon of Man (translated by 
Bernard Wall), New York: Harper, 1959.

Thaler, Richard and Sunstein, Cass, Nudge: Improving Decisions 
about Health, Wealth, and Happiness, New York: Penguin 
Books, 2009.

Thurow, Lester, The Future of Capitalism, New York: Viking 
Penguin, 1997.

Tikhomirov, O. K., Informal heuristic principles of motivation and 
emotion in human problem solving. In R. Groner, M. Groner, 
and W. Bischof (Editors), Methods of Heuristics. Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1985.



 bibliography page 179

common sense and common nonsense

Toffler, Alvin, The Third Wave, New York: Bantam, 1980.
Tolkien, J. R. R., The Fellowship of the Ring (first part of Lord of the 

Rings), Boston: Houghton Mifflin, 1965.
Tryon, Warren W., Neural networks: I. Unified learning theory and 

behavioral psychotherapy. Clinical Psychology Review 1993, 13, 
353-371.

Tuchman, Barbara, The March of Folly, New York: Knopf, 1984.
Tulving, Endel, Episodic and semantic memory. In Endel Tulving 

and W. Donaldson (Editors), Organization of Memory (382-
403), New York: Academic Press, 1972.

Tulving, Endel, How many memory systems are there? American 
Psychologist 1985, 40, 385-398.

Turner, Jonathan H., The Structure of Sociological Theory (5th edi-
tion), Belmont, CA: Wadsworth, 1991.

Tversky, Amos and Kahneman, Daniel, Availability: A heuristic for 
judging frequency and probability. Cognitive Psychology 1973, 
5, 207-232.

Tversky, Amos and Kahneman, Daniel, Judgment under uncertain-
ty: Heuristics and biases. Science 1974, 185, 1124-1131.

Tversky, Amos and Kahneman, Daniel, The framing of decisions 
and the rationality of choice. Science 1981, 211, 453-458.

Voltaire, Candide; or Optimism: a New Translation, Backgrounds, 
and Criticism (R. M. Adams, translator), New York: Norton, 
1759/1966.

von Bertalanffy, Ludwig, General Systems Theory, New York: 
Braziller, 1968.

von Däniken, Erich, Chariots of the Gods? New York: Bantam, 1970.
von Däniken, Erich, Gods From Outer Space, New York: Bantam, 

1972.
Vonnegut, Kurt, Cat’s Cradle, New York: Delacorte, 1963.
Voss, Sarah, What Number is God?, Albany, NY: SUNY Press, 1995.
Walsh, Roger, The search for synthesis: Transpersonal psychology 

and the meeting of East and West, psychology and religion, 
personal and transpersonal. Journal of Humanistic Psychology 
1992, 32, 19-45.

Watson, J. B., Behavior: An Introduction to Comparative Psychology, 
New York: Henry Holt, 1914.

Watson, J. B., Psychology from the Standpoint of a Behaviorist, 3rd 
Editor, Philadelphia: Lippincott, 1929.

Wegner, Daniel M. and Vallacher, Robin M., Implicit Psychology, 
New York: Oxford University Press, 1977.

Weinberger, Daniel R., Implications of normal brain development 
for the pathogenesis of schizophrenia. Archives of General 
Psychiatry 1987, 44, 660-669.

Weinberger, Daniel R., Berman, K. H., and Illowsky, B. P., 
Physiological dysfunction of dorsolateral prefrontal cor-
tex in schizophrenia. Archives of General Psychiatry 1988, 45, 
609-615.

Weintraub, E. Roy, Microfoundations, New York: Cambridge 
University Press, 1979.

Welch, Sharon, A Feminist Ethic of Risk, Minneapolis: Augsburg 
Fortress, 1990.

Werbos, Paul J., Quantum theory and neural systems: Alternative 
approaches and a new design. In Pribram, Karl H. (Editor), 
Rethinking Neural Networks: Quantum Fields and Biological 
Data (pp. 299-314). Hillsdale, NJ: Lawrence Erlbaum 
Associates, 1993.

Werbos, Paul J., Optimization as a foundation for understanding 
consciousness. In Daniel S. Levine and Wesley R. Elsberry 
(Editors), Optimality in Biological and Artificial Networks?, 
Mahwah, NJ: Lawrence Erlbaum Associates, 1997.

Whitman, Walt, Song of Myself. In The Poetry and Prose of Walt 
Whitman, edited by Louis Untermeyer, New York: Simon and 
Schuster, 1949.

Wiener, Norbert, The Human Use of Human Beings, New York: Avon 
Books, 1954.

Wilhelm, Richard, The I Ching or Book of Changes, Princeton, NJ: 
Princeton University Press, 1967.

Willner, Paul, Depression: A Psychobiological Synthesis, New York: 
Wiley Interscience, 1985.

Wilson, Edwin O., On Human Nature, Cambridge, MA: Harvard 
University Press, 1978.

Wilson, Hugh R., A synaptic model for spatial frequency adapta-
tion. Journal of Theoretical Biology 1975, 50, 327-352.

Wise, Roy, The neurobiology of craving: Implications for the un-
derstanding and treatment of addiction, Journal of Abnormal 
Psychology 1988, 97, 118-132.

Young, J. Z., Doubt and Certainty in Science: A Biologist’s Reflections 
on the Brain, Oxford: Clarendon Press, 1951.

Zec, Ronald F., Neuropsychological functioning in Alzheimer’s 
disease. In Randolph W. Parks, Ronald F. Zec, and R. Wilson 
(Editors), Neuropsychology of Alzheimer’s Disease and Other 
Dementias, New York: Oxford University Press, 1993.

Zukav, Gary, The Dancing Wu Li Masters, London: Rider, 1979/1991.



page 180 bibliography

common sense and common nonsense



 index page 181

common sense and common nonsense

Index

A

Abraham, Ralph, xiii, 110, 114-116, 125, 126, 132, 141
Acetylcholine (ACh), 50, 51, 70, 106, 109
Adaptive resonance theory (ART), 41, 49, 58, 121
Aggregative description, 65, 73
Allen, Marvin, 135
Altruism, 77, 85, 94
Alzheimer’s disease, 17, 18, 51, 120, 121
Amygdala, 6, 22, 24, 25, 30, 45, 70-72, 74, 77, 120, 121
Anand, B. K., 23
Androgyny, 86
Ardrey, Robert, 9
Argyris, Chris, 38, 56, 79, 97-99, 107, 1325
Attitudes, vii, ix, xii, 1, 6-8, 11, 22, 29, 42, 47, 93, 100, 117, 

123, 127, 131-134, 139, 142, 143
Attractors, 35, 36, 67, 99, 114-117, 130, 133, 134
Axon, 14-16, 83

B

Bahá’í, 93
Balloun, Joe, 63
Banquet, Jean-Paul, 48
Basal ganglia, 30, 39, 41, 72, 107
Bateson, Gregory, 36, 141
Bay, Christian, 124, 139
Bayesian solvers, 57, 58, 70, 98
Beliefs, vii-ix, xii, 1-11, 16, 36, 38, 39, 41, 42, 46, 49, 51, 55, 

56, 58, 63, 65, 66, 70, 72, 77, 78, 91-93, 104, 106, 
107, 109, 111-113, 117, 121-123, 126, 127, 129, 140-143

Bellah, Robert, 85, 139
Bem, Sandra, 86, 87
Benbow, Camilla, 47
Benedict, Ruth, 10
Bergman, Ingmar, 110
Berlyne, D. E., 28
Berman, K. H., 49
Bigots, 56, 57

Bliss, Timothy, 105
Bly, Robert, 135
Bohm, David, 81
Bonobos, 10
Bower, Gordon, 55
Bower, James, 50
Bradley, Marion Zimmer, 92, 141
Bradley, Raymond, xiv, 114
Brain, vii, viii, xi-xiii, 1-3, 5-7, 9-11, 13-18, 22-25, 27, 28, 30, 

31, 34-39, 41, 42, 44, 45, 48-51, 54, 58, 59, 61, 64, 66, 
67, 69-83, 86, 87, 90, 91, 94-96, 98, 99, 101, 103-
109, 112, 117, 119-127, 132, 133, 136-139, 141, 143, 144, 
See also Amygdala; Basal ganglia; Cerebral cortex; 
Frontal lobes; Hippocampus; Limbic system; Neuro-
science; Reticular formation; Triune brain

new mammalian, 30, 45, 48, 49
old mammalian, 30, 45, 48
reptilian, 30, 48

Brock, Timothy, 63
Brown, Vincent, 121
Buddhism, 37, 43, 93, 141

C

Cabell, James Branch, 42
Calhoun, John, 114, 130-133, 140
Callenbach, Ernest, 84, 99, 114, 141
Campbell, Joseph, 76, 86
Candide, 42
Carpenter, Gail, 41, 49, 74
Carter, Jimmy, 51
Carter, Marc, 121
Categories, 16, 40, 42-51, 54-56, 59, 65, 75, 93, 127, 130
Cerebral cortex, 7, 18, 24, 25, 30, 31, 37, 48-51, 61, 72, 74, 

77, 79, 107, 108, 120, 122
Chaos, xiii, 19, 34, 35, 66, 94, 99, 109, 110, 114, 115
Chardin, Teilhard de, 82
Christianity, 37, 63, 92-94, 113, 114
Churchland, Patricia, xii, 10, 82



page 182 index

common sense and common nonsense

Clark, Mary, 123, 125, 133, 134
Clemenceau, Georges, 11
Clinton, Bill, 95
Clinton, Hillary, 85
Coca-Cola

new taste introduced in the 1980s, 26, 54, see also 
New Coke

Cognition, vii, viii, 8, 11, 13, 18, 27, 42, 64, 66, 76, 87
cold and hot, 63

Cognitive dissonance, 63-76, 121, 122, 138
Cohen, Michael, 69
Collins, Randall, 3
Common nonsense, vii, xii, 1, 6-8, 11, 18, 21-23, 27-29, 

36-38, 41, 42, 46, 47, 49, 51, 53, 55, 57, 58, 64, 69, 73, 
75-80, 85, 87, 92-95, 98, 99, 103, 104, 109, 111-114, 
119, 121, 124-126, 129, 132, 133, 134, 137, 139, 142, see 
also Conventional wisdom

Common sense, vii, xii, 1, 7, 8, 10, 11, 29, 38, 42, 48, 56, 
69, 76, 77, 79, 81, 85, 90, 93, 95, 100, 110, 111, 119, 
129, 132, 135, 139, 141, 142

Compassionate Revolution, viii, xii, 129-144
Computers, 10, 17, 48, 82, 85, 133
Conditioning, 13, 14, 17, 18, 26, 27, 31, 41, 45, 79, 104, 121
Consciousness, 10, 17, 118
Constructs, 42-51

personal, 44, 45
preemptive, 46, 48, 51

Conventional wisdom, vii, xii, 7, 33, 38, 55, 58, 78, 110, 
114, 125, see also Common nonsense

Cooperative society, viii, 76, 89, 91, 95, 111, 119, 125, 129, 
136, 137, 143

Cortex. See Cerebral cortex
Corwin, June, 76
Crackpot realism, 78, 84, 100, 110
Crete. See Minoan culture
Cynicism, xi, 79, 84, 97, 100, 109, 111, 125, 136, 138, 143

D

Damasio, Antonio, vii, 6, 7, 9, 10, 22, 27, 30, 69, 72, 129, 
130

Dantzig solvers, 57, 58, 70, 98
Darwin, Charles, 8, 33, 34, 85, 136
Davis, Elizabeth, 84
Decision making, viii, xi, xii, 1, 4-6, 17, 18, 30, 34, 41, 42, 

53, 58, 69, 79, 98, 121, 124, 138
Delgado, Jose, 23
Dendrites, 14, 83
Discordians, 86, 99, 114
Disinhibition (neural), 106-109, 123, 124
Disorder, 99, 114, 115, 143
Diversity, 60, 76, 86, 119, 129, 131, 133, 139, 140
Dominator model, xii, 23, 26, 42, 69, 75, 113, 129, 132
Dopamine, 41, 49, 59, 70, 75, 107, 109

Drive, 5, 10, 13-15, 22-26, 31, 54, 64, 60, 71, 91, 141
induction, 23
reduction, 22-25, 141

Dukakis, Michael, 95
Durkheim, Émile, 3
Dynamical systems, xiii, 19, 34, 35, 66, 67, 69, 90, 91, 97, 

99, 114, 115, 117, 121, 124-126, 130, 134, 142, 143

E

Eagly, Alice, 47
Edelman, Gerald, 43, 109, 123
Eisler, Riane, xii, xiv, 23, 51, 109, 112, 114, 125, 132, 137, 141
Elkin, R. A., 65
Elsberry, Wesley, xiv, 57, 58, 114
Emerson, Ralph Waldo, 90
Emotion, vii, viii, xii, xiii, 1, 4-11, 13, 15, 16, 18, 22, 26, 

28-31, 34, 36-39, 41, 45-49, 51-55, 57, 58, 61, 63-65, 
69-72, 75-80, 82, 85, 87, 80, 91, 92, 94-96, 98, 119, 
120, 122, 126, 132, 135, 141, 143, see also Feelings

Empathy, vii, viii, 9, 29, 42, 47, 80
Environment, ix, 7, 8, 26, 34, 42, 59, 78, 80, 93, 99, 110, 

111, 129, 133-135, 137, 142, 143
Equilibrium, 11, 35, 99, 100, 114, 115, 124, 125, 137
Erikson, Erik, 94, 96
Eslinger, Paul, 29, 72
Ethics, xi, xii, 10, 18, 31, 33, 34, 42, 79, 93, 99, 114, 138, 

140, see also Values
Evolution, 9, 10, 30-34, 36, 82, 85, 86, 90, 132
Excitation (neural), 15, 75
Externalist and internalist views, 121, 122

F

Fasteau, Marc Feigen, 38, 99, 135, 136
Feelings, xii, xiv, 8, 10, 11, 29, 37, 38, 43, 46, 47, 49, 55, 79, 

80, 84, 86, 90, 92, 97, 98, 104, 120, 123, 127, 140, 
see also Emotion

Femininity, 86
Feminism, 48, 51, 80, 84, 93, 94, 111, 112
Feminist theologians, 137
Fermi, Enrico, 126
Festinger, Leon, 63, 65
Fourier, Joseph, 41
Freedom, different types of, 124, 133, 135, 139, 140
Freeman, Walter, 9, 99
French, Marilyn, 51, 114, 137
Freud, Anna, 109
Freud, Sigmund, 2, 16, 23, 97, 104
Frontal lobes (or Frontal cortex), xiii, xiv, 6, 7, 13, 18, 22, 

26-28, 30, 31, 37-41, 49, 51, 55, 56, 61, 64, 69-75, 79, 
98, 110, 120-122, 124, 141, 143

Frost, Robert, 48
Frustrative rebound, 54



 index page 183

common sense and common nonsense

Fun, ix, 141-142
Fuster, Joaquin, 64, 71, 72

G

Gated dipole, 45, 46, 54, 56, 58, 61, 85, 87, 94, 121, 124, 134
Gazzaniga, Michael, 90, 121-123
Gender equality, 53, 56, 112, 114, 117, 135, 137, see also 

Sexes, equality of
Giddens, Anthony, 3
Gilligan, Carol, 47, 137, 138
Gimbutas, Marija, 111, 112
Godelian solvers, 57, 58, 70, 74, 75, 98
Goldberg, Herb, 38
Gollin, Eugene, 64, 65, 73
Gould, Stephen Jay, 33, 80
Grattan, Lynn, 29, 72
Gray, Jeffrey, 25
Greider, William, 142
Grossberg, Stephen, xii, xiv, 5, 18, 23, 26, 27, 31, 41, 45, 49, 

69, 71, 74, 121, 136
Groth, Barbara, 137, 138
Guenther, Wilfried, 48
Gurdjieff, G. I., 93
Gutowski, William, 5, 6

H

Habermas, Jurgen, 3
Habits, vii, viii, 2, 4, 11, 26, 28, 30, 31, 36, 38-41, 56, 61, 77, 

78, 82, 91, 95, 96, 98, 107, 109, 110, 125, 132, 143
Halberstam, Michael, 56
Hall, Judith, 47
Harmon-Jones, Eddie, xiv, 64
Harrington, Michael, 55
Harris, Marvin, 3, 4
Hasselmo, Michael, 50
Hawkes, Jacquetta, 111, 112
Hayakawa, S. I., 58, 59
Hebb, Donald, 31, 104, 105
Hecht-Nielsen, Robert, 136
Hedonistic neuron, 23, 24, 26
Hegel, Georg, 90
Hestenes, David, 51, 75, 97
Heterostasis, 24, 25, 28, 86
Heterosynaptic facilitation, 105
Hierarchies, xi, xiii, 3, 4, 8, 10, 22, 23, 30, 33, 36, 70, 101, 

109, 111-114, 125, 130, 135, 137
Hierarchy of needs, 21, 22, 69-71, 80
Hippocampus, 24, 25, 30, 71, 74, 105, 120, 121
Hoffman, Martin, 47
Hofstadter, Douglas, 74
Hofstede, Geert, 22, 69
Homeostasis, 24, 25, 28, 29, 86

Hubbard, Barbara Marx, 34
Hull, Clark, 23
Human nature, vii, xii, xiii, 1, 7-10, 23, 33, 34, 37, 48, 78, 

106, 109, 111, 113, 114, 121, 133, 142
Human potential, xi, 8, 10, 19, 31, 34, 37, 69, 121
Humboldt, Friedrich von, 53
Huxley, Aldous, 8, 51, 56, 84

I

I Ching, 89, 90
Ickes, William, 47, 87
Idealism, 76, 77, 83, 84
Illowsky, B. P., 49
Imp of the perverse, 9-11, 18, 66
Ingvar, David, 71
Inhibition (neural), 15, 41, 75, 106, 107
Integrative description, 65, 66, 73, 76
Intentional communities, viii, 91-93, 99, see also Utopias
Irrationality, 2, 6
Isen, Alice, 29

J

Jackendoff, Ray, 121
Jacobson, Lenore, 52, 58
James, William, 51, 84
Janik, Allan, 80
Jefferson, Thomas, 138
Jung, Carl, 86
Jungermann, Helmut, 42

K

Kahneman, Daniel, viii, 4-6, 26, 53
Kamin, Leon, 25
Kandel, Eric, 104, 105
Keele, S. W., 44
Keller, Evelyn Fox, 53, 79
Kelly, George, 45, 46, 48, 61, 87
Kennedy, John F., 51
Kennedy, Paul, 37
Kibbutzim, 89
Klopf, Harry, 23-26, 28
Kohn, Alfie, 9
Konner, Melvin, 106
Kosko, Bart, 10
Kuhn, Thomas, 73

L

LaBerge, David, 121
Laing, R. D., 60
Lederman, Leon, 81



page 184 index

common sense and common nonsense

LeDoux, Joseph, 10
Leippe, Michael, 65
Lenz, Elinor, 114, 135, 136
Lerner, Michael, 85, 99
Lettvin, Jerome, 41
Leven, Sam, ix, xiii, 26, 28, 37, 39, 41, 54, 57, 58, 70, 73-75, 

82, 98
Levine, Daniel, 15, 27, 46, 68, 73, 103, 114
Lewis, John L., 59
Limbic system, 7, 24, 25, 30, 31, 37, 41, 45, 48-51, 64, 70, 

72, 74, 75, 77, 79, 87, 120, 122
Lincoln, Abraham, 85
Locus ceruleus, 51, 70
Loewi, Otto, 50
Lømo, Terje, 105
Lorenz, Konrad, 9
Loye, David, 34, 85, 114
Luciano, Joanne, 109
Luria, A. R., 27
Lyapunov function, 67, 69

M

MacLean, Paul, vii, xii, xiv, 30, 31, 45, 48, 49, 58, 73, 79
Maimonides, Moses, 141
Mal-adaptive Resonance Theory (MART), 40, 41, 61, 98, 

110, 135, 142
Malrules, 41
Marquis, Don, 116
Marx, Karl, 2, 142
Masculinity, 86
Maslow, Abraham, xiii, 9, 10, 21, 22, 28, 34, 36-38, 65, 66, 

69, 71, 77, 80, 85, 86, 94-97, 106, 130
Materialism (philosophical), 126, 127
Mathematics, 1, 5, 6, 8, 10, 11, 13, 17, 19, 34, 41, 47, 53, 75, 

79, 80, 82, 99, 107, 124-126
Matriliny, 115, 116
McClelland, James, 18, 66
McCulloch, Warren, 14, 95, 132
McGuinness, Diane, 30
Mead, George Herbert, 3
Mediation, 76, 97, 134
Memory, viii, 6, 10, 13, 17, 18, 30, 39, 48, 50, 51, 55, 67, 71, 

74, 82, 105, 121
episodic, 120
semantic, 120

Men’s movement, 38, 99, 135, 136, 144
Merrill, John, 121
Merton, Robert, 2
Mervis, Carolyn, 43
Metagrumble, 95
Millay, Edna St. Vincent, 87
Mills, C. Wright, 2, 78, 110
Milner, Brenda, 27, 28, 30, 38, 39, 70

Mindfulness, 93, 94
Minimum, 66-70

global, 67-69
local, 67-70

Minoan culture (Crete), 111, 112
Minsky, Marvin. 122
Mishkin, Mortimer, 30
Monchi, Oury, 39
Montagu, Ashley, 9
Monteith, Margo, 65
Moore, Thomas, 93, 94
Moreno, Jacob and Zelda, 60
Morris, Desmond, 9
Mowrer, O. H., 23
Myerhoff, Barbara, 114, 135, 136
Mysticism, 80-82

N

National security, 37
Nature and nurture, 103-106
Nauta, Walle, vii, xiv, 6, 28, 29, 31
Needs, 3, 9, 22, 23, 29, 30, 33, 37, 51, 68-72, 74, 76, 80, 83, 

85, 87, 93, 106, 116, 117, 124, 133, 137, 138, 140, see 
also Hierarchy of needs

Negotiation, 37, 58, 76, 134, 135
Neo-Pagan movement, 73, 86, 92, 93, 137
Neural networks, vii, ix, xii, xiv, 1, 6, 10-19, 27, 29, 31, 34, 

35, 37, 39, 44, 48, 73, 76, 82, 83, 91, 92, 94, 95, 104, 
109, 119, 124, 132, 136, 141

Neurons, viii, 13, 16, 31, 34, 39, 45, 49, 67, 71, 83, 104, 105, 
107-109, 120

Neuroscience, vii, viii, xiii, 9-11, 17, 23, 39, 53, 77, 79, 82, 
89, 90, 97, 103, 117, 119-122, 124, 126, 127, see also 
Brain

Neurosis, 21, 28, 30, 41, 96
Neurotransmitters, chemical, 6, 11, 41, 45, 50, 59, 61, 67, 

70, 74, 75, 103
New Coke, 54, 70, 95, see also Coca-Cola
Newton, Isaac, 73, 81
Noogenesis, 82
Norepinephrine (NE), 50, 51, 70-72, 74, 75, 106, 109
Nucleus basalis, 50

O

Old Europe, 111, 112
Olds, James, 23
Olsen, Marvin, 124
Oppressors’ Liberation Front, 144
Optimality, 8, 9, 18, 21, 22, 25, 26, 31, 33-42, 51, 66-69, 75, 

99, 114-117, 119, 133, 141
Optimism, xii, 31, 42, 76, 78, 130, 143
Order, 99, 114, 115, 143



 index page 185

common sense and common nonsense

Ouspensky, Peter, 93

P

Palme, Olof, 77
Parks, Randolph, 121
Partnership, xi, xii, 8, 21, 23, 26, 42, 69, 111-114, 125, 129, 

132-134, 137, 141, 142
Participatory democracy, 123, 124
Patriarchy, xi, 112, 115, 116, 136, 137
Pattern completion, 71, 72
Peak experiences, 22, 66, 81, 136
Perry, Bruce, 103
Perseveration, 27, 28, 39, 41, 51
Pessimism, 42
Piercy, Marge, 84, 114, 136, 139, 140
Pirsig, Robert, 9, 90, 91, 140
Playfulness, 73, 86, 87, 99, 141
Pleasure, 8, 10, 22-26, 28, 29, 41, 43, 45, 46, 51, 80, 86, 90, 

92, 112, 130, 137, 138, 141, 142
Poe, Edgar Allan, 9
Politics, 79, 84, 99, 100, 110, 111, 138, 143
Politics of Meaning, 56, 85, 97, 99
Population, of the world, 23, 36, 125, 127, 130-135, 140, 

142
Posner, Michael, 44
Poverty, viii, 2, 8, 10, 25, 42, 59, 99, 100, 141
Pragmatism, 76, 77, 82, 84
Prefrontal cortex. See Frontal lobes.
Pribram, Karl, xiv, 27, 28, 30, 37, 74, 82, 83, 114
Probabilities, 4, 5, 10, 26, 46-48, 58, 67, 110, 143
Prueitt, Paul, xiv, 27, 28, 37, 46
Psychology (experimental), vii, viii, 1, 5, 7, 9, 11, 13, 17, 

19, 26, 29, 44, 65, 82, 89, 97, 103, 117, 121-123
Psychotherapy, 22, 42, 60, 63, 91, 93-97, 99, 107, see also 

Therapy

R

Rand, Ayn, 85
Rationality, or Reason, viii, xii, 4, 6, 18, 28-31, 38, 29, 49, 

51, 53, 57, 61, 65, 70, 72, 76, 78-81, 87, 98, 100, 119, 
126, 141, 143

Reductionism, 10
Reification, 60, 143
Reinforcement, 23, 25, 28, 30, 39-41, 54, 61, 121
Religion, 4, 8, 39, 76, 79-83, 93, 101, 111-114, 129, 137, 138, 

140, 141, see also Bahá’í; Buddhism; Christianity; 
Discordians; Neo-Pagan movement; Unitarian 
Universalism

Responsibility, 64, 121-123, 138, 139
Reticular formation, 25
Rifkin, Jeremy, 103, 104
Roberts, Eugene, xiv, 196-109, 123

Robinson, Kim Stanley, 114, 141
Roemer, Kenneth, 84
Role playing, 59, 60
Rosch, Eleanor, 43
Rosenthal, Robert, 2, 58
Roszak, Betty, 86
Roszak, Theodore, 53, 83, 86
Rumelhart, David, 18, 66, 121
Russell, Bertrand, 29, 85

S

St. Paul, 9, 26, 114
Saul, John, 53, 79, 99, 100, 132
Schoemaker, Paul, 42
Schulz, Charles, 33
Schumacher, E. M., 134
Science (in general), vii, xi, xii, 1, 8, 10, 38, 53, 54, 79-83, 

90, 100, 126, 127, 132
Scientism, 126
Searle, John, 126, 127
Self-actualization, xiii, 8-11, 18, 21, 22, 34, 36, 38, 59, 61, 

65-75, 77-87, 89, 92, 97, 99, 106, 115, 116, 124, 125, 
133, 137, 141

Self-fulfilling prophecy, 2-4, 28, 96, 109, 130, 133
Selfishness, 85
Seriousness, 77, 86
Serotonin, 70, 74, 75, 109
Seville Statement, 10
Sexes, equality of, 132, 135, 140, see also Gender equality
Sexual arrangements, 139
Simon, Herbert, 67
Simulated annealing, 67-69
Skarda, Christine, 99
Skinner, B. F., 24, 82, 84
Smith, Mark, 48
Smith, P. T., 25
Snyder, Mark, 2, 3, 55
Social programs, 56, 122
Socialism, xi, 38, 55, 89
Society for Creative Anachronism (SCA), 92, 136, 137
Solomon, Richard, 25
Stanley, Julian, 47
Stereotypes, 42, 43, 46-49, 51, 53, 55-59, 86, 93, 106, 119, 

126
Stevenson, Harold, 106
Stich, Stephen, 10, 16
Stoltenberg, John, 135
Stone, Merlin, 111-113
Stork, David, 34
Sumner, William Graham, 33
Swann, William, 2, 3
Symbionese Liberation Army, 109



page 186 index

common sense and common nonsense

Synapses, 6, 14-16, 28, 34, 41, 45, 49, 50, 67, 70, 83, 104, 
105

Synchronicities, 86, 120
Synergy, 10, 22, 116, 137
Synthesis, 38, 59, 61, 72, 73, 77-87, 90, 94, 98, 134, 139

T

Tart, Charles, 93
Tauc, Léon, 104, 105
Taylor, John, 18, 39, 120, 121, 132
Technology, ix, 10, 17, 38, 48, 76, 70, 80, 92, 101, 103, 104, 

106, 109, 113, 119, 126, 129, 132-134, 138
“The good I would I do not”, 8, 9, 26, 114
The Ptutites (fantasy novel in progress), 115, 143
Therapy (see also Psychotherapy), 89-101
Thesis, antithesis, and synthesis, 90
Third Wave, 134
Thoreau, Henry David, 71
Tikhomirov, O. K., 55
Toffler, Alvin, 134
Tolerance, 29, 34, 57, 110, 139, 140
Tolkien, J. R. R., 110
Toulmin, Stephen, 80
Transcendence, 90, 110, 140
Triune brain, 58, 98, 122, see also Brain, new mammalian; 

Brain, old mammalian; Brain, reptilian
Tuchman, Barbara, 37
Twain, Mark, 58, 86, 141
Tversky, Amos, 4, 6, 26, 53

U

Ubility, 136
Unitarian Universalism, 53, 76, 140
Univalent description, 65, 73, 74

Utopias, viii, xii, 56, 84, 89, 99, 122, 129, 130, 137-141, 143, 
see also Intentional communities

V

Vallacher, Robin, 64-66, 73, 96
Values, xi, xii, 1, 6, 9-11, 22, 41, 45, 48, 53, 56, 61, 70, 76, 

77, 79, 84-86, 91, 99, 106, 114, 119, 126, 127, 133, 135, 
137, 138, see also Ethics

Vigilance, 31, 74
Von Däniken, Erich, 113
Vonnegut, Kurt, 59, 119
Voss, Sarah, xiv, 53, 126

W

Walsh, Roger, 94
War, xi, 1, 2, 8, 9, 23, 25, 33-37, 42, 51, 55, 78, 80, 109-112, 

141, 142
Wegner, Daniel, 64-66, 73, 96
Weinberger, Daniel, 149
Welch, Sharon, 137
Werbos, Paul, ix, 119, 132
“What you get is more than what you see”, viii, 8, 42, 

48, 55, 59, 80, 92, 95, 103-117, 143
Whitman, Walt, 60, 91
Wilson, Edwin, 9
Women, networks of, 136
Women’s movement, 38, 84, 135, 142, 143
Work, nature of, 138, 139
Wynne, Lyman, 25

Y

Yin and yang, 86, 87, 89
Young, J. Z., 10, 82



Common Sense 
and 

Common Nonsense
A Conversation about Mental Attitudes, 

Science, and Society

Daniel S. Levine

Published by Mavs Open Press 
Arlington, Texas 

©2018


