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Preface

This book is a result of my desire to understand how some adults
grow wiser as they grow older. My tools are those of my own field of
expertise, that of cognitive life-span developmental psychology; but
my theories rest on all the accumulated knowledge of psychology,
philosophy, the life sciences, and the natural sciences. Beyond my
purpose of understanding, in the abstract, the phenomenon of adult
wisdom (which, as this book describes, I now have accomplished in
part), I have another purpose: to share this knowledge. I want as many
of us as possible to understand, as the wise ones seem to understand,
how we are cocreators of our own worlds and of the world we share
with each other. I have come to believe that acting on such an under-
standing can lead to more skilled behavior and less suffering for indi-
viduals and for humanity. I hope that sharing my theory and under-
standing will provide a life-long gift of increasing awareness to
individuals as well as providing stimulating possibilities for re-
searchers, students, and practitioners in psychology and many related
fields.

To accomplish this task I have focused the book on four goals.
First, I describe on a personal and theoretical level how my theory of
postformal thought came to be created. Second, I offer a brief sum-
mary of the years of research and scholarship that form the back-
ground of the theory. Next, I make several applications of the theory to
number of fields in order to show its potential utility both in everyday
life and in professional life. Finally, I discuss interventions, that is,
how one might teach postformal thought and use it to live in balance.
This “living in balance” means living wisely, orchestrating the needs
of mind, heart, spirit, body, and others in our lives, in spite of the con-
flicting demands that all of us face in adulthood.

To reach these goals, I have organized the book into three main
sections, each of which is preceded by an introductory chapter. Chap-
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ter 1, the introductory chapter, describes a rationale for my Theory of
Postformal Thought. I describe how the theory was created as my own
life experience led to realizations about the nature of adult logic. This
may give the reader better insight into “where I am coming from” and
what the lenses are through which I view the reality of the logic of
adult development.

Part I (Chapters 2-7) explains the nature of postformal thought
and describes how it develops. Chapter 2 outlines the limits of tradi-
tional approaches to understanding adult logical development. Such
approaches come from the evolution of the field itself. Postformal
thought has several intellectual ancestors and several allied ideas, all
of which channel its direction. Middle and old age are also unique
developmental times of life with tasks that demand a more advanced
and sophisticated logic. New fields such as the “new” physics (rela-
tivity theory and quantum physics), chaos theory, complexity theory,
and general systems theory suggest richer theoretical approaches to
thinking about our cognitive growth.

Chapter 3 describes what characterizes postformal thought. The
unique thinking operations of postformal thought are explored, and
it is discussed as a special form of intelligence. Postformal thought
is related to thinking characteristic of the new physics. In terms of
problem-solving theory, postformal thought solves ill-structured prob-
lems. It is part of complex learning and appears to be like “wisdom,”
as wisdom is popularly defined.

Chapter 4 discusses the development of such complex thinking. It
seems that the multiple truths to which we are exposed when we have
social interactions with others form the foundation of this skill. Adult
developmental tasks such as generativity are not simply “cognitive” or
“emotional” but bridge all these areas of human experience. To be part
of a culture demands that individuals use a cognition that goes
beyond the individual, one that reflects a reality cocreated with others.

Chapter 5 explores the new physics models underlying postfor-
mal adult logic. Such models are extended to the study of life-span
development in general. Chapter 6 explores General Systems Theory
as another basis for postformal thought. General Systems Theory is
defined and described briefly with special focus on change processes.
Chapter 7 introduces the reader to the new theories of chaos, com-
plexity, and self-organizing systems, including them among the theo-
ries of the new biology. This chapter shows how adult logical devel-
opment, as part of a self-organizing system, has characteristics of these
new approaches.
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Part II (Chapters 8-12) summarizes some of the research that
describes the most interesting relations between postformal thought
and pertinent variables. Chapter 8 tells the story of the first research
projects, those done with the motivation of understanding why seem-
ingly intelligent, highly functioning adults looked illogical on many
traditional tests. What else might they be doing?

Chapter 9 gives examples of some interview studies in which
respondents were able to talk in more detail about what they were
thinking. Formalized “thinking aloud” studies found the same post-
formal operations as the initial studies did. They also gave greater
insight into the process of this complex logic.

Chapter 10 describes some differences among younger, middle-
aged, and older respondent groups. These groups differed in use of
formal logic, postformal operations, steps to solution of problems, and
crucial errors. Age groups also differed in compensatory strategies,
that is, in ways to get around their problem-solving weaknesses.

In Chapter 11 the factors of emotions, intention, goal clarity, and
availability of a problem-solving heuristic are related to use of post-
formal operations. Traditional measures such as physical health,
memory, and vocabulary are also related to this complex logic. Prob-
lem context influenced the logical operations used. Probe questions
led to a deeper understanding of respondents’ richly textured thinking
processes. An experiment on the influence of minor manipulations on
the complexity of logical thought that is articulated is presented in
this chapter.

In the case studies of Chapter 12, we see the utility of postformal
thought. It then became interesting to consider some special subsam-
ples which would likely make use of such complex thought.

Part III (Chapters 13-20) focuses on application of the Theory of
Postformal Thought to certain areas of life in the “worlds” of individ-
uals, of couples, of families, and of cultures. How is this thinking used
in those several worlds?

Chapter 13 starts this examination by applying the theory to edu-
cation. We examine the nature of learning and the way teachers teach.
Master teachers are specialists at postformal logic. The theory can
speak to the question of how learning institutions are structured. Still
focused on learning, Chapter 14 examines how we might reinvent the
university (and other adult learning centers) to stimulate postformal
thought in adults.

In Chapters 15 and 16 we consider postformal thought in the multi-
person group. First we see the challenges of the workplace. There are
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intragroup and intergroup conflicts there, as well as organizational
change. At the end of the chapter, the focus is on administrators who
deal with these changing multiple realities as a part of their job. In
Chapter 16 the focus on our interest is the couple or the family. There
is an interplay among cognitive postformal skills and intimate rela-
tionships, in times of joy, distress, and healing, over the life course of
the relationship.

Spiritual development and the search for meaning are important
forces in individual lives. The relationship between postformal
thought and these experiences is the topic of Chapter 17. Does an
aware spirituality grow with complex cognitive abilities? Some
testable hypotheses are outlined. The question of how individuals can
live in balance, juggling the demands of mind, emotion, body, spirit,
and significant others, is addressed.

Creativity is the subject of Chapter 18. Broader definitions of cre-
ativity link postformal thought to creative thought. Postformal thought
regulates stimulation overload from the many elements that must be
synthesized in the creative response. A similar process is necessary to
prevent fragmentation in the complex postmodern self. The complex
thought necessary for creating aspects of the self is exemplified
through a discussion of sex or gender role development over the life-
span.

Chapter 19 addresses the connection between postformal thought
and healing of four very different sorts: healing the mind; healing the
body; healing international conflict; and healing the environmental
wounds of the planet. Psychopathology can be postformal; the post-
formal psychotherapist is the one best equipped to work with all
types of psychopathology. The principles of mind-body medicine
always demand, by their very nature, postformal medical care. Con-
flict resolution demands the ability to juggle the multiple logical real-
ities of the parties to the conflict. Healing the earth requires slipping
from larger to smaller-scale logical realities about environmental
processes.

Some uses of postformal thought in the theories and activities of
humanistic psychology are discussed in Chapter 20, the last chapter in
Part III. The cognitive problems posed by thinking “humanistically”
and by addressing existential issues are discussed. Some practical
examples of postformal-thought-based humanistic psychology tech-
niques are offered including discussions of guided imagery, mind—
body medicine, and creative intentionality.

The final section of the book, Part IV, including Chapters 21 and
22, points the way to the next steps in our learning about complex
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adult logic. Chapter 21 offers the challenge “Can we teach adults to
use complex postformal thought?” Some examples of activities suit-
able for the classroom and other settings are offered. Finally, in Chap-
ter 22, the questions are raised: “How can we live ‘in balance,” jug-
gling demands of mind, heart, spirit, body, and others? Can the
postformal, complex logic of adulthood help?” The book ends with
references, appendices, and indexes.
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CHAPTER 1

Introduction

Creation of a Theory and
the Purpose of This Book

When the great innovation appears, it will almost certainly be
in muddled, incomplete and confusing form. To the discov-

erer . . . it will be only half understood. . . . For any specu-
lation which does not at first glance look crazy, there is no
hope.

NEILS BOHR

The theory I am about to offer you, the reader, is a complex one with
revolutionary implications for the way we conceptualize adult thought.
It is one that I am convinced is immensely important and useful. The
complexity of this theory is due to its power to synthesize many fields
in psychology, other sciences, and the humanities as well. Its impor-
tance is partly due to that same feature, for the theory I am about to
offer you is a way to describe how humans balance mind, heart, soul,
and the needs of others, over time. This theory provides a cognitive van-
tage point for a “general theory” of psychological-social-spiritual life-
span development.

The importance of this theory also stems from the fact that at this
point in history, at this point in the story of the human species, we
very much desire the kind of synthetic, “big picture” understanding
that a unifying theory can bring to the way we see ourselves as human
beings. We have spent centuries taking the human experience apart in
analytical ways; it seems that we now want to synthesize ideas about
our minds, hearts, bodies, spirits, and our links with other humans in
order to see ourselves whole again.

1
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The theory I am about to offer you is also extremely useful. Name
a situation in which adults are interacting with each other and devel-
oping over time, and I will show you a situation in which this theory
can be applied. Whether your interest is in developing good teachers,
in counseling couples, in training experts, in understanding mystics, in
resolving conflicts, in becoming a better manager, in examining health
care decisions, in ending family conflicts—whatever the area, this the-
ory can offer new insights and interventions.

Most of all—and most important—this theory can stimulate good
questions. As Ashley Montagu (personal communication, August 1995)
has said, the function of a professor (and, I think, a good theorist) is to
rush into your mind and leave it in shambles, then straighten it out
together with you. I cannot yet offer the answers to all the questions
raised in this book, but I hope you can join with me in thinking about
the answers we do have and in entertaining some of those questions
that have incomplete answers.

In this chapter, I will share with you how this theory of postfor-
mal thought, a theory of adult logical development, came into being.
Considerable work has been done over two decades to test the para-
meters and implications of the theory. Considerable time has been
spent exploring just a few of the applications. I will consider these
with you in this book. The several purposes of this book will be sum-
marized as a conclusion to this chapter.

First, though, I invite you on a journey over the very different
paths of thought that jointly led to the creation of this theory and that
again led away, in several directions, as the theory was applied. In a
possibly apocryphal story, Winston Churchill is said to have sent a
pudding back to the kitchen one day, rejecting it because “it had no
theme.” The “pudding” of my widely varying scholarly activities does
have a single theme and a single heart, and that is the understanding
of postformal thought.

CREATION OF A THEORY OF ADULT
LOGICAL DEVELOPMENT

I invite you to imagine yourself sitting with me in a quiet study
carrel of the National Institutes of Health Library of Medicine, looking
out the narrow window at the very green grass running riot during a
wet and steamy day of a Washington, DC, summer. It is the mid-1970s.
I have recently finished my doctoral dissertation. I had been curious
about how individuals develop the ability to know objective reality. In
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my dissertation, I attempted to discover what happens to Piagetian
logical abilities as people reach maturity and old age. On the basis of
my data, the answer to my question was that mature adults performed
badly on these several Piagetian logical tasks, at least in terms of pass-
ing complex Piagetian formal operations; they performed significantly
worse than younger respondents, worse than teenagers. My data fit
with results of prior studies, my dissertation was publishable (an
important issue for academics and researchers), and everyone was sat-
isfied but me. ;

Far from feeling satisfied, I felt confused and depressed, almost
as though something were missing. Scientifically speaking, 1 had
been cheering for the wrong side: I had wanted to find that the com-
plex thinking of younger and older respondents was equivalent. In
fact, I had specifically set up my study to use “everyday” kinds of
formal operations problems stated in a normal context (not an
abstract, scientific one) to get around what I thought were prior
researchers’ mistakes of testing mature adults with physics-, math-,
or chemistry-contexted formal problems. My thinking was that
mature adults would show the cognitive abilities they really had if
they were given problems that were like those they encountered in
daily life. But my mature respondents still did poorly. These data
were disappointing to me for scientific reasons, but also for reasons
that were partly personal and that I had never discussed with my
dissertation committee.

My dissertation committee knew nothing about my middle-aged
and older relatives. I had never thought to share information about
them. My large, ethnic family was blessed (or, on bad days, cursed) not
only with parents and grandparents but also with great-grandparents
in healthy numbers, and even with great-great-grandparents, not to
mention older aunts, uncles, cousins (of the first, second, third, and
other degrees), and lots of other members holding roles by marriage.
Most lived relatively near each other so that we could see them at fam-
ily gatherings. They not only matured gracefully and enjoyed retire-
ment, but also tended to remain with us into their 90s.

Not all these people were perfect. Some of these middle-aged and
older relatives were masterful complainers and manipulators. Some
were less gifted and less ethical than others; many had limited formal
years of education and were men or women of few words. After all,
many of the grandparents had been immigrants from Eastern Europe
with the hardships that entailed, and none of them had the luxury of
money or time to pursue their primary interests in the face of eco-
nomic necessity.
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But most of my mature and older relatives were very bright, cre-
ative, practical, and, yes, logical people. They invented things that
were technologically sophisticated (for the times) and that later some-
one else would patent and successfully market. Some of them were
wise. Many philosophized and narrated stories centered on their
favorite themes. They told rich and complex stories of their lives.
They had endless debates in which they built logical castles and
defended them with ease. And they had friends who did the same—
friends not so different from my talented research subjects who held
professional jobs and advanced degrees and did logical things in the
outside world. I was certain that my relatives were quite logical. But
even with my “everyday” problems, I could not get my respondents to
look logical on my potentially life-span Piagetian problem-solving
test. They did poorly on Piaget’s formal logic problems. What was
going on here? What was I missing? Perhaps my own logical thinking
was already deficient; after all, I was 32 years old.

While all this dissertation writing and disappointment was going
on, I had been raising two young children, working on contracts for
pay, taking part in social change efforts (remember, this was the sixties
and seventies), trying to understand systems of spiritual development,
pursuing a lifelong interest in that area, and reading all I possibly
could about Piaget’s theory. Before Piaget died, he seemed on the
brink of thinking about some “next stage” of logical thought that might
be a hallmark of adulthood in the way that formal logical thought was
the hallmark achievement of adolescence. Piaget said no more about
that “next stage,” but the hint felt enough like a nod of approval from
an authority to permit even a new researcher like me to consider the
possibility of adult later-life stages of cognitive development. What
might a new stage be? Looking at my own children, I tried to imagine
what their performance would look like if now, in elementary school,
they took logical tests meant for preschoolers. Giving this imaginary
exercise a try, I imagined they would make errors on the easy tests, not
because they lost the logical skill but because they were doing some-
thing else more sophisticated that did not allow the simplistic “right”
test answers to emerge. Hmmmm. Interesting possibility. How could I
study that?

I had also been reading all that I could in the “new physics” of
relativity theory and quantum physics and general systems theory.
With all the things I had crammed into my busy life, I had long felt
that I shifted entire realities many times a day. I felt as though I were
living in several somewhat contradictory situations in the sense of the
contradictions of Newtonian physics versus new physics, creating
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many worlds for myself to inhabit. Here in the new physics was a way
of conceptualizing my own and others’ developing-over-time reality. I
had been focused on cognitive epistemology a la Piaget; what about
the way “objective” reality is known in the new physics? For that mat-
ter, what about the approaches of cognitive scientists analyzing solu-
tions to ill-structured problems? What about the social-cognitive real-
ities, the consensus realities, of several people developing together?
These were just a few of my many intriguing questions.

So now I was sitting in the Library of Medicine, confused. I was
struggling with the disappointing knowledge that my respondents,
who were mature and older adults, did not look logical on Piagetian
problems. In real life, though, they—Ilike my relatives—seemed very
logical and competent in scientific formal operational reasoning. But I
knew from watching my own reality shift logically that development
of that logic-shifting sort was going on in everyday life with me as I
passed through adulthood. I knew from watching my children that
people seldom look so inarticulate and “illogical” as when they are
much wiser than your questions and when they despair of your ever
understanding the world in the complex ways they can employ. And
I knew from the ideas of general systems theory, chaos and complex-
ity, and the new physics that there are very logical ways of addressing
what we can know about the physical world that still appear to be
illogical. These ways of thinking about the physical world demand
that you use process-oriented general systems theory or its offshoots,
and in doing so you can see reality simultaneously through the eyes of
Newton and Einstein and self-regulating chaotic processes.

Slowly, a new set of research questions came together on that day
in the library and on the days that followed: Find out what what
respondents are thinking, in response to a problem. Describe the logic
of that thinking. If it has a logic, see whether it bears any resemblance
to thinking in the new physics, to ill-structured problem-solving the-
ory or to thinking about what is traditionally said to develop in matu-
rity, namely, wisdom. If a special mature adult thought exists, see
what relates to its presence or absence. If it exists, see what it is good
for. If it is useful, see how it can be taught. I came to call the answers
I found to these new questions the Theory of Relativistic Postformal
Thought, or Postformal Thought for short. That Theory of Postformal
Thought is the focus of this book.

This modest menu of questions and insights forms the underpin-
ning of my Theory of Relativistic Postformal Thought and the results
and applications you will read about in this book. Each step of the logic
and details of the theory itself will be described in chapters to follow.
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TESTING THE THEORY OF RELATIVISTIC
POSTFORMAL THOUGHT

From 1975 to the present, I have pursued answers to the questions
mentioned above. Qualitative and quantitative research studies of all
sorts including experimental and nonexperimental studies have been
carried out in a number of different locations with the support of a
postdoctoral fellowship, sabbaticals, and grants. Refinements in the
theory have followed each part of the research process. Results have
always suggested new questions.

Creation and testing of a new theory always follows the same steps
and logic. First, the researcher uses past research or theory or experi-
ence to stimulate a logical leap to a provisional statement that some
new law or regularized phenomenon has been recognized. Descriptive
data are gathered. If the original hunch still appears valid, relations
between the phenomenon of interest and other concomitant phenom-
ena are sought. If interest is still merited, potential causal relations are
hypothesized and tested. At each step, a new layer is added to the geol-
ogy of the theory as it becomes a more complex, interesting, and poten-
tially useful Theory (with a capital T). At some point, the results of
such experiments will suggest a much larger and more effective way of
looking at the problem, and, one hopes, a new and even better potential
theory will be suggested to supersede the first. The process then goes
through another iteration, and another.

The first step in testing the early version of Postformal Thought
theory was to find out in a broader sense exactly what the respondents
were thinking when they provided answers to the standard structured
logical problems I presented. If my hunch was correct, if they were
thinking some kinds of logical thoughts other than Piagetian formal
operational logic, I needed to know what those thoughts were about. I
needed to content-analyze those thoughts, or to probe them until they
made sense, if that was possible. At the same time, since what we
articulate in a response seems partly a function of what we see as
socially acceptable and as “intelligent,” I needed to know what respon-
dents of various ages thought was intelligent behavior for mature
adults to display.

Next, if I could discover and make sense of some intelligent or log-
ical thing respondents actually were doing (other than or in addition to
formal operational logic), could there be some standard way to describe
the subcomponents of that logic? What were the steps or operations
that they needed to master to make it work? Was there a pattern to the
steps or subcomponents? Would they match the skills people previ-
ously said they thought represented the intelligence of maturity? Were
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the steps (or pattern, or operations, or reality) constructed like those
steps (patterns, operations, reality) created by the thinking of the new
physics? Were they qualitatively different from the prior stage, formal
operations to some reasonable degree, granting the overlap of opera-
tions and stages that virtually always occurs in stage theories?

Then, if the data still supported the Theory of Postformal Thought
at this point, I wanted to see what correlated with the existence of this
complex thought. For example, did age relate to this complex think-
ing? Was this thinking somehow gender- or class-specific, perhaps due
to some biological variable or life-experience variable? Did it relate to
having a good IQ or a good memory, or to some other cognitive skill
such as rapid-learning ability? Perhaps it was influenced by good
health, either emotional or physical. What factors were correlated
with postformal thought?

If there were correlational relations between postformal thought
and some factors, the next step would be to try to experimentally
induce or inhibit this thinking ability. A certain type of physical or
emotional context or environment could be created to perform this
experiment. For example, if I were to observe casually that a positive
mood seemed to be correlated with occurrence of postformal thought,
I might experimentally manipulate the moods of respondents (perhaps
give them gifts to make them happy?) to allow them to enjoy more
complex thinking (if my hypothesis were supported).

If the experimental and other research results were positive, my
next step would be application of Postformal Thought to problem situ-
ations in real life that would be ameliorated if the participants could
think in more complex ways. For example, we all know it takes a great
deal of training or experience or both to “put yourself in other people’s
shoes” the way an expert teacher, negotiator, or clinician must. If we
see a link between such expertise and the presence of postformal
thought, we could try to teach new teachers or clinicians or negotiators
how to think postformally. We could try to teach individuals living as
intimate partners to think in more complex ways such as these to help
them achieve more joy together. We could see how postformal thought
might also relate to the life of the spirit, and whether it enhances the
ability to balance across all these domains of life. So the studies began.

TWO DECADES OF THE STUDY OF
POSTFORMAL COMPLEX THOUGHT

Following the aforementioned steps that always occur as a scien-
tist builds a theory, I applied the steps to this problem that interested
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me. I did some of the work outlined in the previous section. I was
gratified to see that my original questions seemed worth pursuing and
led to useful, increasingly refined answers. The papers, articles, chap-
ters, and books that resulted from this exploration are listed under my
name in the references section. In every case, except for the Chap and
Sinnott (1977-1978) reference, all the respondents in my studies were
community-dwelling individuals, not institutionalized persons. As
you will see later, numerous colleagues and students also took part in
these efforts.

This research program took place in several different locations.
My dissertation work applying and extending Piaget’s theory to
mature and older adults was done with the Psychology Department at
the Catholic University of America. It was followed by exploratory
work on the thinking of mature problem solvers in real-life and
abstract situations, done with the School of Social Service at Catholic
University and supported by grants from the Administration on Aging
and the National Institute on Drug Abuse.

Research on sex role development in mature adults (complex role
development being another everyday example of potentially postfor-
mal thinking) was conducted at the University of Maryland College
Park, through the Center on Aging located there, supported by the
National Institute on Aging (NIA). All projects after this date also were
supported by Towson State University through assigned time, sabbati-
cals, leave, and grants.

Some of the work was accomplished through a postdoctoral
award from the U.S. Public Health Service that permitted me to work
with David Arenberg and others at the Gerontology Research Center of
the NIA, housed at and cooperating with Johns Hopkins Bayview Hos-
pitals (formerly Baltimore City Hospitals, later named Francis Scott
Key Medical Center). The Gerontology Research Center maintained
the Baltimore Longitudinal Study of Aging, and use of this sample
permitted me to test individuals between the ages of 18 and 97 and to
correlate their scores on my test to other factors in their physical,
mental, and emotional performance on various measures.

Work done directly at Towson State University examined the
postformal thought of mature primary and secondary teachers as well
as the thinking of college professors. Undergraduate students were
tested, too. We examined the postformal thought of middle-aged cou-
ples, both married and unmarried ones, as they solved problems
together. Family members who were making health care decisions
about an acutely ill family member allowed us to examine their think-
ing processes. Since certain occupations seemed to demand the expert
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use of multiple realities, I focused on postformal thought in selected
professions. Psychotherapists, especially those working with multiple
personality disorders, were tested and seemed to show this sort of
postformal thought, as did expert research administrators and expert
teachers who were willing to be interviewed. Along the way, we
examined how artificial-intelligence-like models of postformal thought
processes might look, using various case studies from the NIA and
Towson State. Theories of cognitive problem solving from a nondevel-
opmental point of view (a separate research approach from that of the
cognitive—developmental point of view, as will be seen later) were
used to analyze steps in the cognitive process of solving ill-structured
problems such as postformal problems. An agenda for the study of all
potential applications suggested by the research (e.g., teaching, cou-
ples conflicts, clinician training, family dynamics) and for other appli-
cations, such as the study of spiritual development and creativity, was
created. Multiperson cognition became the counterpoint to each study
or application of individual thought processes, since postformal
thought seems to involve consensual realities.

All these parts of this scientific adventure supplied the raw mate-
rial for understanding a part of what was occurring in the complex
thinking of mature adults. But perhaps the most exciting or useful part
was still to come. That part of the work involved noticing relations or
phenomena of the next order of magnitude and the next level of com-
plexity, which began slowly to lead to a more inclusive theory than
ever before. Postformal Thought gradually came to be seen to be the
cognitive underpinning for understanding how to balance the com-
plexities of our many identity realities so that we can consciously try
to live in balance as adults. Humans, as a conscious, thinking, feeling
species that survives a long lifetime, try to have identities that connect
us to others, to the larger universe, and to our spirits, so as to infuse
life with meaning. This means we must structure complex realities
about our somewhat conflicting motives and identities and truths in
order to feel really satisfied. Study and research about this larger over-
arching level of Postformal Thought Theory is my most recent focus of
study.

PURPOSE OF THIS BOOK

This book is written to introduce interested readers to my Theory
of Postformal Thought. It is a scholarly summary of my theory and the
research supporting it, but it also outlines some practical, everyday
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uses of the theory. I discuss how thinking changes in quality as we
move from adolescence into midlife and aging years. The logic and
approach children and teens take to understanding their world is not
sufficient for the tasks of adulthood. Adult logic—more than teen
logic—is moved by a desire for deep connections and meaning, by an
awareness of the interrelationships around us, and by the shortness of
life. Adult logic has a relativistic, self-referential quality. Adults create
a shared reality with others, and the most conscious adults seem to
know they are creating it!

We humans struggle to balance the demands of mind, heart, body,
spirit, and community. Adult life is often seen as a struggle to find
meaning in spite of loss and suffering. The theme of the struggle to
find existential meaning in life and to develop an adult logic of living
in balance is a theme found in literature, philosophy, and spiritual
writings as well as in psychology. This book outlines that logic from a
cognitive developmental point of view.

In this book, I will first show the gaps in current theory of mature
adult cognitive development, then outline the operations of Postfor-
mal Thought and discuss how this thinking may develop. I will
describe the research base and theoretical studies associated with it.
We will explore some applications of the theory to the world of
mature adults, and discuss some interventions that might help adults
learn to be wise in this way. Next, we will look at the “big picture,”
thinking about how Postformal Thought might apply to topics and
problems such as ecology and ecopsychology, the reengineering of
institutions, spiritual development, creativity, and emotional maturity.
We will consider the passionate commitment to choices about reality
that humans make, in the face of knowledge that our understanding of
our existence is plagued by some sort of necessary subjectivity that
prevents us from jumping out of our own minds.

The third part of the book reflects three additional important pur-
poses. This part contains a discussion of how we create balance in our
lives through the mechanism of postformal thought. It also contains an
outline of the prerequisites for our being able to teach Postformal
Thought in our learning institutions.

Our last topic will be a list of some suggestions for the next 20
years of research in this area. Overall, then, the purpose of the book is
to give readers the tools to understand and use the Theory of Postfor-
mal Thought to enrich life and work.
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THE THEORY

Description and Development of
Complex Postformal Thought



CHAPTER 2

Limits of Traditional
Approaches for
Understanding Adult
Logical Development

Consciousness is not reducible to neural events. The meaning
of the message will never be found in the chemistry of the ink.

ROGER SPERRY

In this chapter, I will try to summarize some of the limits of current
approaches that in some way describe or address the development of
thought and logic in adulthood and old age. I regret that I will not be
able to give a thorough overview of specific theories themselves, or
even of general types of theories; space does not permit my doing
them justice. My main goal in this chapter is to describe the critical
gaps in the approaches that exist in order to suggest ways to fill those
gaps. My second goal is to give theoretical reasons for the need to cre-
ate and explore a new theory, namely, my Theory of Postformal
Thought.

The limits of theories of adult thought stem from several different
problems. First, the field of adult development and aging has evolved
in such a way that there is a dichotomy between developmental stud-
ies and “aging” cognition studies. (Note that studies with respondents
older than 20 have usually been conceptualized as “aging” studies,
reflecting the American bias that, cognitively speaking, it is all down-
hill after the 20s.) Developmental studies represent the study of
processes that are connected to one’s place in the life span and
processes that change over time. Younger persons are usually studied.

13
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The latter, cognitive “aging” studies, usually focus on losses the over-
30 person experiences while processing information. We lack adult
cognitive developmental studies to understand mature cognition in its
fullness and cognitive growth over later life periods.

Second, there is a tendency to ignore processes in mature adults
who are in the middle of life. We need more cognitive developmental
studies of midlife individuals.

Third, definitions of intelligence are more limited than they need
to be, being based originally on items that predicted performance in
school. We need definitions of intelligence specifically tailored to
mature adults.

Fourth, Piagetian theory stops at adolescent development with
formal operations. We need to explore the Piagetian sort of logical
operations that might be found in maturity.

Fifth, studies of adult development tend to focus on pathology.
They tend to separate issues such as adaptation, shared cognition,
spirituality, and psychosocial stages from intrapersonal cognitive
issues, thereby fragmenting human experience. We need to focus more
on the nonpathological multifaceted, social, thinking person.

Sixth, the idea that adult individuals (to some degree) construct
their own identities and realities has been raised only recently. We
need to explore these accomplishments in light of (or linked with)
cognitive functioning.

Seventh, we tend to overlook any cognitive skills that might be
needed for success at various stages of mature development or that are
stimulated by those stages. We need to make a point of looking at indi-
viduals’ cognitive responses in the context of the developmental
needs of respondents at that stage of their lives.

Eighth, we do very little to explore psychological analogues of
new physics theory, general systems theory, complexity theory, or self-
regulating systems theories, all of which are powerful conceptual
frameworks, if nothing else. Some have compared overlooking these
theories and their associated methods with doing statistics on a calcu-
lator when a computer is available. We can incorporate the key con-
cepts and some methods of these advanced fields.

Finally, we ignore the need for meaning and being true to one’s
spirit that adults tell us motivate their major activities. We can make
meaning and intention more prominent in our thinking. These gaps
and the consequent need for a new theory to better address non-
fragmented adult development will be discussed in sections of this
chapter.
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EVOLUTION OF THE FIELD

Studies of Mature Thought Usually
Have Not Been Developmental

The quality of thinking and logic in mature adults is not often
studied by developmentalists looking at processes over the complexi-
ties of the life span. Postformal Thought would help to remedy this
neglect.

Developmentalists tend to study changes over time in the living
organism as an adaptive system, one that coexists with other adaptive
systems in a context. The subject of this book, Postformal Thought, is
based on a developmental perspective toward cognitive change in
adulthood and aging, and includes different, synthesis-based ques-
tions that differentiate it from other approaches in subtle ways. First,
this developmental approach includes emphases on both laboratory
and naturalistic studies. The developmental approach also comple-
ments psychometric and information-processing approaches to intelli-
gence and cognition by opening studies to elements of emotion, life-
stage tasks, and personal meaning. Thus, the developmental approach
leads us across the boundaries of the “objective” and the “subjective,”
the experimental and the phenomenological, the clinical and the
research domains.

We can approach our topic of mature adult logical development
differently if we use a developmental approach in its current, modern
sense. Without a modern developmental emphasis, we have been
accustomed to asking questions about “average,” “above average,” and
“below average” performance, about comparing performance among a
wide assortment of persons (nomothetic studies). We have been accus-
tomed to labeling kinds of thinking or factors of thinking, and to dis-
covering kinds of settings or processes that raise performance to some
desired norm or presumed underlying competence at one point in
time. In other words, we have been following a particularly American
sort of approach in which one tries to find out what is normal and
(perhaps) “level the field” to get those other-than-normal individuals
closer to (or above!) the norm. The value stated as “We're all created
equal” is sometimes transformed into “We should all be the same in
every way.” This metamorphosis in turn translates to a research exer-
cise comparing the logic of older and younger persons and trying to
get the older to match the performance of the younger ones. Of course,
the developmental approach sometimes serves that important value
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too, addressing questions such as “How do individuals achieve higher
levels of intelligence (by some definition) as they mature?”

But beyond such comparisons of average scores, the developmen-
tal approach can be used to ask very different sorts of additional ques-
tions. The different questions favor study of individual differences,
elements in the adaptive style of a real organism in a real context, ele-
ments of personal meaning and choice, elements of process and inter-
actions of intelligence or action over time, and elements that define
the parameters or limits of expert or unusually skilled performance.
This side of the developmental approach feels less comfortable for
most of us as scientists, since it threatens the nomothetic, positivistic,
and mechanistic view of the world in which we are trained.

It also may feel dangerous to us, as participants in a democracy, to
talk about basic differences, since such talk sometimes leads (politi-
cally) to discrimination in favor of or against certain persons with par-
ticular traits. But an emphasis on the developmental approach toward
individual differences often feels very important to the study of human
behavior, both to us and to those who make use of our studies. It seems
missing, somehow, in other types of nondevelopmental studies.

As many scientists reach their own mature years, this individual-
differences approach seems to them to be in line with their experi-
ence of human existence. It does offer bridges among the experiences
of life expressed by science, by medicine, and by the humanities.
And this side of the developmental approach even is grounded in the
exploratory strategies of “hard” sciences such as quantum physics,
evolutionary biology, chaos and complexity theory, and other theo-
ries of open systems. Thus, such idiographic inquiries may provide a
useful alternative view of phenomena of interest to us now within
adult cognitive development.

One analogy for combining the individualistic and the normative
studies of adult cognitive development may be that of experiencing
both the melody and the chords in a musical composition. The
melody is analogous to idiographic, individual pattern-over-time stud-
ies; the chords, to nomothetic, look-at-norms (at a single time) studies.

INTELLECTUAL ANCESTORS AND
COLLEAGUES OF POSTFORMAL THOUGHT

Figure 2.1 is an attempt to graphically illustrate the overlap of
life-span cognitive development studies with other historically impor-
tant approaches to the study of cognitive changes in adulthood and
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Figure 2.1. Traditions That Influence the Study of Cognitive Development
in Middle and Old Age: Historical Overlap. (Source: Sinnott, 1996b.
Reproduced with the permission of the McGraw-Hill Companies.)

aging. The other approaches sometimes overlap with each other, too,

as shown by the figure. Recently, scientists in each of these areas have

begun to explore questions in the other areas, using the preferred

methods and tests of their particular areas. Thus, if I want to reflect

today’s reality, not historical reality, I might overlap all areas in the
figure.
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Table 2.1. Philosophical Models That Influence the Study of Adult and Old
Age Cognition, with Some Results for Doing Science

Model Results

Logical positivism Polarities; categories and labels

Mechanism Experimental study of cause and effect; linearity of
assumptions; quantitative bias; reductionism

Systems theory Multifactorial approaches; holism; nonlinearity; process
emphasis; interactions expected; study of chaos and
complexity

Humanism Phenomenological studies; qualitative bias; focus on

integration, wisdom, spirituality; added variables of
communal ties, personal meaning

Developmental theory Emphasis on process-over-time; emphasis on adaptivity;
incorporation of models above; links to biological life
span; links to other species and ecosystem; individual
differences

I have included Figure 2.1 to give an idea of why developmental
approaches such as Postformal Thought give fresh insights into adult
cognitive changes. Notice that in the past, the field of adult cognition
has rested on strong pillars of those sciences that can be described as
reductionistic in nature, oriented to pathology, focused on a norm of
young adult performance in Western middle-class cultures, and not
oriented to change over time or process.

Table 2.1 summarizes some philosophical and scientific models of
reality that influence the study of cognition in middle and old age in
all of these fields. The kinds of demands generated by the models and
worldviews at left in this table (which underlie the traditions listed in
Figure 2.1) lead to the research goals, questions, and activities at right.
For example, positivism (at left in Table 2.1), an underlying world-
view of earlier biological inquiries connected with cognitive aging
(Figure 2.1), leads to a labeling effort, a categorization, and a search for
polarities (at right in Table 2.1). Adding the developmental model of
reality adds to the range of outcome goals, questions, and activities in
adult cognitive studies.

UNIQUENESS OF MIDDLE AGE
AND OLD AGE

For the most part, prior investigations have been done by younger
investigators who usually studied children, young adults, or, if they
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were interested in life-span studies, the very old. Notice that all these
populations may safely be defined as “other” by the adult or middle-
aged researcher. Of necessity, these investigators based hypotheses
and theories on their own views of the world (as younger persons) and
on the tools and paradigms they created for testing younger persons.
But while all middle-aged and old adults have experienced being
young, healthy young adults can only imagine the experience of being
middle-aged and old. (If this seems an unimportant concern, imagine
your elementary school-age or teenage child devising a test of your
intelligence or cognitive ability, based on what they think is intelli-
gent. How would you perform?) There is plenty of room for truly
developmental questions of adult cognitive characteristics, questions
added from the developmental perspective of adaptive mature adults.

Studies of postformal thought are also partly descended from the
traditions of biology and the study of development of reasoning in
children, via Piagetian studies. Based as postformal studies are on
Piagetian inquiries into the development of adaptive intelligence in
children, they lead postformal theorists to ask this question: “What is
adaptive intelligence like, qualitatively, specifically in adulthood and
old age?” They ask: “What (if anything) do the middle adult and the
old adult do to know reality adaptively that is different at this stage of
life from what went on before?” Since the emphasis in Piaget’s origi-
nal theory was on adaptive biology, epistemology, and child develop-
ment, Piaget and early Piagetians spent their time examining qualities
of reasoning, in children and adolescents, culminating in a list of
qualitatively different stages: the sensorimotor stage, the preopera-
tional transition period, the concrete operational stage, and the formal
operational stage. It was clear when one heard Piaget speak that this
focus on reasoning and young persons was meant to be a first step
(you have to start somewhere . . .), and that stages were meant to
show the order in which styles of thinking developed. Of course, the
next thing that happened was the imposition of a different model for
interpreting what Piaget was doing, with subsequent attempts to give
age norms for development of each stage. The final state of Piagetian
theory formation was the attack against straw men: Investigators tried
to discredit statements that were never even a part of Piaget’s theory,
namely: “Everything important happens in childhood,” “All behavior
is based on reasoning,” and “Age norms exist for an ‘average’ general
development of reason.”

Later, when I describe postformal thought, I will discuss it as an
answer to Piaget’s original, basic question: What is adaptive intelli-
gence like at different points in development? Those who do research
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on the stage(s) after formal operations (i.e., postformal thought) usu-
ally do address their topic in the spirit of Piaget's original question.
Their tentative answer is that many mature adults do demonstrate a
different quality of adaptive intelligence than do most children or
most adolescents.

NEW PHYSICS, CHAOS, AND OTHER
COMPLEX MODELS

An interesting intellectual ancestor of postformal studies is the
study of relativity theory and quantum physics, with their associ-
ated general systems, chaos, and complexity theory approaches. The
most recent advance in this set of complex models is a theory of
self-regulating systems. To describe physical reality in these newer
ways, one needs to frame reality adaptively in ways more complex
than formal operations, or learning theory, or psychometric intelli-
gence, or information processing. The intelligence used by modern
physicists to understand the new physics requires additional intel-
lectual operations that seem to give us clues about how mature
adults discover different ways to frame the reality of their lives.

Table 2.2 is a summary of some key aspects of the Theory of Post-
formal Thought. Listed in the table are key concepts shared between
Postformal Theory and some other cognitive—psychological ap-
proaches. The table also summarizes and clarifies the genesis of the
theory and the utility of postformal thought for the knower. It
describes several other characteristics of the theory.
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Table 2.2. Summary of Key Characteristics of the Theory
of Postformal Thought

Links to:
Piaget: postformal operations stage
Riegel: beyond dialectical logic
Information processing: expressed in larger problem space; expanded use of
monitors and access devices; slippage of processing levels
Problem solving: problem seen as ill-structured; no available heuristic; use of many
logics; use of noncognitive states to reach new cognitive responses
Philosophy: colored by existential, interactionist, humanistic views; postmodern
structuralist perspective
Clinical psychology: systems perspective, humanistic focus
Philosophy of science: Kuhnian view of process; phenomenological and
experimental approaches combined; a new physics reality
Social development: social interactions being the genesis of this stage as interacting
persons realize that they co-create reality
Wisdom: realization of the limits of personal knowing
Consciousness: awareness of the self-reference of truth at this stage
Genesis
Social interactions: contradictions among formal logical systems of the knower
Purpose
To adapt to the world by going beyond local consciousness to co-construct reality
Theoretical “kin”
General systems, chaos, complexity theories; dialectical operations; wisdom; new
physics and biology
Level of thought
Metasystemic, holistic
Advantages of this concept
Broad explanatory power; testability; many applications

Source: Sinnott (1989d). By permission of Greenwood Publishing Group, Inc., Westport, CT.



CHAPTER 3

What Characterizes
Postformal Thought?

For every perceivable phenomenon, devise at least six expla-
nations that indeed explain this phenomenon. There are
probably 60, but if you devise six this will sensitize you to the
complexity of the universe, the variability of perception. It
will prevent you from fixing on the first plausible explanation
as the Truth.

PauLa UNDERWOOD (NATIVE AMERICAN TRADITION)

This chapter describes a model of adult postformal cognitive opera-
tions that extends the thinking of Piaget to describe some intellectual
developments that may be unique to mature adults. Postformal oper-
ations as described here permit the adult thinker who continues his
or her logical development to operate adaptively in a world of rela-
tive choices. They also permit the thinker to overcome the fragmen-
tation and isolation inherent in trying to know the emotional, inter-
personal, and spiritual aspects of the world through abstract, formal
logic alone.

My first purpose in this chapter is to describe the dynamics of
understanding or interpreting either relations among people or physi-
cal relationships that change constantly as a function of being known.
I want to provide a mechanism to explain how people adapt intellec-
tually to the demands of everyday adult life, and to suggest how
shared relativistic thinking operations might influence individuals in
groups. I hope to describe a thinking state that relates contradictory
systems of formal operations to permit practical choice among those
systems. And I want to begin a discussion of those thinking operations
in terms of relations like those that underlie relativity theory and
quantum physics. All these elements of the discussion in this chapter

23
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will be amplified in chapters to follow. These goals are not as incom-
patible as they may initially seem.

WHAT MAKES POSTFORMAL THINKING
OPERATIONS UNIQUE?

Postformal thought is made up of postformal thinking operations.
According to Piagetian theory (Piaget & Inhelder, 1969), the develop-
ing person passes through the following stages of cognitive growth in
an invariant order: sensorimotor, preoperational, concrete operational,
and formal operational. An individual grows cognitively by assimilat-
ing a new piece of information to existing thinking operations and, if
it does not fit, shaping the thinking operations until the fit is better.
Thus, the thinking of the person and the reality that is known are, in
a sense, both constantly changing and adapting to each other. With
physical realities, what is known about them is adapted to the
knower’s structures; with social realities, their very nature can change
by virtue of their being assimilated to the knower’s reality or thinking
structure.

Formal thinking was described by Inhelder and Piaget (1958) as the
most sophisticated stage of Piaget’s theory of cognitive epistemology. A
person who can use formal operational thought can think abstractly
(can think about thinking) and can use hypothetical-deductive rea-
soning as a scientist would. Postformal thought, by definition, goes
beyond formal operations to the next step in the hierarchy of sophisti-
cation of thinking operations by which individuals come to know the
world outside themselves.

The essence of postformal thought is the ability to order several
systems of formal operations, or systems of truth. Doing so requires a
degree of necessary subjectivity to make a commitment to one logical
truth system and to act within that one system. It is relativistic in the
sense that several truth systems do exist describing the reality of the
same event, and they appear to be logically equivalent. The relativis-
tic underpinning of postformal thought was studied and found later in
postformal research tradition by Yan in an excellent series of research
projects (Yan, 1995; Yan & Arlin, 1995). It is also non-relativistic in
that the knower ultimately does make a serious commitment to one
truth system only. That truth system then goes on to become true for
the knower, since the knower’s committed action makes it so. The
knower finally sees that, as Bronowski (1974) realized, all knowing
involves a region of uncertainty in which, somewhere, truth lies. All
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knowledge and all logic are incomplete; knowing is partly a matter of
choice.

For example, the knower may be aware that both Euclidean and
non-Euclidean geometries exist and that each has contradictory things
to say about parallel lines. In Euclidean geometry parallel lines never
come together; in non-Euclidean geometry, parallel lines eventually
converge. These are two logically contradictory truth systems that are
logically consistent within themselves and logically equivalent to one
another. A mathematician bent on knowing reality must decide at a
given point which system he or she intends to use, and must make a
commitment to that system, working within it, knowing all along that
the other system is equally valid, though perhaps not equally valid in
this particular context. The selected geometry system then does
become the mathematician’s true description of the world. This is
postformal thinking in action.

Looking at another example, relativistic, self-referential organiza-
tion of several formal operations systems may also be seen. An attor-
ney is trying to decide whether to defend a very young child accused
of sexually assaulting another child. There is no conclusive physical
evidence, and no witnesses were present. Both children are adamant
in their stories, and both have been known to distort the truth to some
degree when they were angry with each other. The attorney must
make a commitment to a course of action and follow through on it as
though that logical system were true. The attorney knows that, if she
acts, that logical system may become true due to her actions, and will
then become legal “truth” in court.

Formal operations presume logical consistency within a single
logical system. Within that single system, the implications of the sys-
tem are absolute. Postformal operations presume somewhat necessar-
ily subjective selection among logically contradictory formal opera-
tional systems, each of which is internally consistent and absolute.

As is true for other Piagetian thinking operations systems, a
knower who is capable of using postformal thought skips in and out
of that type of thinking. Postformal thought is not always the best way
to process a certain experience; it may be that sensorimotor thought
(or some other stage of thought) is most adaptive on a given day. Per-
haps a thinker with higher-order thinking skills is being confronted
with a new situation for which she or he has no thinking structures to
abstract from and no logical systems to choose among, not even sen-
sorimotor logic.

For example, a grandparent of mine had never learned to drive,
although she was a very intelligent woman. When presented with the
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chance to learn to drive, the first thing she did was to read about it,
trying to use formal thought. Although she knew, after her reading,
about “defensive driving” and other concepts such as the logic of the
automotive engine, these “higher-level” skills did not help much
when she first tried to engage the clutch and drive away smoothly. In
fact, this particular grandmother was so shocked by her first-time, ter-
rible, actual driving performance, compared to her excellent book
understanding, that she panicked and let the car roll out of control
until it came to a stop against a huge rock. Learning the sensorimotor
skill of getting that stick shift car out on the road was “lower-level”
thinking, but was the most adaptive kind of thinking for that situation.
Using the right level of thought for the occasion may be one thing that
people learn as they become postformal.

POSTFORMAL THOUGHT: A SPECIAL
FORM OF INTELLIGENCE

What characterizes the adaptive power of postformal thought?
Why is it helpful to an adult? How must an adult structure thinking,
over and above the operations of the formal operational thinking of
adolescents, to be in touch with reality and survive? The question
here is not about specific facts the knower must know; rather, it is
about general “higher-level” intellectual operations, or processes, that
the knower must master to make sense of life and to make life work in
situations that go beyond the demands of lower-level thinking.

Judging from their statements and from observation and task
analyses, one key thing competent mature adults seem to need is the
ability to choose one logical model (i.e., one formal operational struc-
ture) of the many possible logical models to impose on a given reality
so that they can make decisions and get on with life. They also need
to know that they are making necessarily (partly) subjective decisions
about reality when they do this.

For example, you may be considering how to interpret some infor-
mation you have read concerning adult cognitive abilities, so you
open a textbook. In it, you find several models, each of which is an
internally consistent logical system and has some merit (i.e., may be
“true”). To actually interpret the information you have in hand, you
have to choose a reality (a model) you want to adopt, for now. When
you select the reality (model) you want to impose, you can go on to
talk about the interpretation of your data. But you know that no out-
side authority or logic could have told you which model is “true”; you
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had to select one, act as though it were true, and go on with life or the
experiment. This can be postformal operations at work in your life.

As another example, consider this situation: You know your par-
ents are coming to town tomorrow. You realize from past experience
that you and your parents have had good and bad times together dur-
ing various visits over the years. You can meet them expecting the best
or the worst to happen—and you know the nature of their visit is
partly up to you. If you expect the worst, conversations probably will
lead to confrontations, and it probably will be a bad visit; if you
expect the best, your welcome will be more likely to lead to happier
events. You will help decide the “truth” of your interaction with your
parents—and you know this is how it usually works.

Notice that in these two examples, it certainly was important to
know content about the subject. But something more was required,
namely, the general operational rule that, when confronted with many
“logics” about the “truth” of an event, or a relationship, one needs to
select one and act as though it is true in order to go on with life. There
is a kind of necessary subjectivity that must be used.

Knowing the general process rule and letting it filter your reality,
consciously choosing the formal operations logical system you will
impose and living it out as “true,” are the essence of postformal oper-
ations. These two elements are often referred to as necessary subjec-
tivity and ordering formal operations. The two elements are different
from the kind of reasoning implicated in the last of Piaget’s list of
stages (i.e., formal operational logic) and are therefore considered key
descriptors of a postformal “stage.”* Since postformal thinking orga-
nizes formal thinking, giving a higher-order logic to formal operations
below it, it is also postformal. I am emphasizing the logically distinc-
tive elements here to highlight how postformal thought is a more com-
plex Piagetian operation than formal thought. I am not emphasizing
(yet) the social components that help it develop, the life-span devel-
opmental tasks that it seems to serve, the emotional life it seems to
regulate, or the interpersonal tasks it seems to facilitate or that facili-
tate it. I am not yet emphasizing the context of thought. But these are
all integral parts of postformal operations.

Postformal Thought includes cognitive epistemology (or the
knowing of reality) and life-span development. Cognitive develop-
ment is theorized to be accompanied by increases in social-cognitive
experience and skills and by social interaction that leads to even

The word “stage” is in quotes here to indicate that investigators argue over the qualities
that make up a true stage (e.g., see Kramer, 1983).
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greater cognitive development. During cognitive development, the
ideas of others challenge the reality of the knower. Postformal Piaget-
ian Thought is one theory that describes this development (Sinnott,
1984b, 1989a—c, 1990, 1991a—c, 1994b).

Such cognitive approaches go beyond traditional information-
processing approaches. Postformal thought is a complex way of adap-
tively solving problems, one that develops with social experience,
usually not before mature adulthood. It allows a person to solve prob-
lems even in situations in which conflicted formal operational belief
systems and priorities overlap. In postformal thought, the solver faces
multiple conflicting ideas about “what is true.” The solver realizes
that it is not possible to “get outside the mind” to find out which
“truth” is “TRUE,” but then realizes that the truth system picked as
true will become true, especially in relation to other people, as the
solver lives it to a conclusion.

RELATION TO THINKING
IN THE NEW PHYSICS

Piaget’s analysis of formal operational thought provides sufficient
structure to describe scientific thought up to and including the opera-
tions of Newtonian physics. It is insufficient, though, to describe the
thought of physicists such as Einstein and those who came after him.
Here we are faced with a quandary: How could Einstein think like
that? How can contemporary physicists think as they do? And if con-
temporary physicists can think in such a complex way, the rest of us
(or at least some of the rest of us) must also have the ability. What, if
anything, is such a way of thinking good for in our normal lives?

Table 3.1 presents some Newtonian concepts or relationships in
the natural world contrasted with the post-Newtonian idea about the
same sorts of relationships. While we will talk more about this com-
parison in Chapter 5, just note for the time being that these are two
very different but logically equivalent ways of thinking about the
world and the realities around us.

To “know” a reality like this post-Newtonian physics one seems
to mean that we must step very far away from an adaptive epistemo-
logical system based on abstractions from actions (i.e., a formal oper-
ational system) so that we can personally experience the actions them-
selves, at least at the level of the imagination. Piaget’s basic ground for
adaptive cognitive epistemology, after all, was taking action on
objects, having experience with them.
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Table 3.1. Newtonian and Post-Newtonian Concepts

of Physical Relationships

Newtonian

Post-Newtonian

Space is Euclidian.
Time and space are absolute.

Space is uniform in nature.

Events are located topologically on
a flat surface.

Undisturbed movement is on a
straight line.

Events are continuous.

No region of events exists that
cannot be known.

Observed events are stable.

Formation of scientific postulates
is based on inductive or
deductive reasoning.

Causality is deterministic.

Cause is antecedent to and

contiguous with effect.

Egocentrism is replaced by
objectivism in science.

Concepts in natural law conform to

verbal polarized conventions
of reality.

The universe is uniform and
locatable in linear time.

Space is non-Euclidian, except locally.

Time and space are relative and better
conceptualized as a space—time interval.

Space is composed of lesser and greater
resistances.

Events are located topologically on the surface
of a sphere.

Undisturbed movement is on a geodesic, that
is, by the laziest route.

Events are discontinuous.

Unknowable regions of events exist.

Observed events are in motion, which must be
taken into account in the observation.

Formation of scientific postulates also in-
cludes tolerance of contradictions inher-
ent in the abstractions, due to the limits of
human knowing or, possibly, of the human
brain.

Causality is probabilistic, except in limited
space—time cases.

Cause is antecedent to and contiguous with
effect only in limiting, local cases. When
events are grouped about a center, that
center constitutes a cause.

Egocentric subjectivism and scientific
objectivism are followed by taking ego into
account in all scientific analyses.

Concepts in natural law may appear contradic-
tory in terms of verbal conventions.

The universe is nonuniform, either because it
is expanding irregularly or because it is
continually being created and negated.

Source: Sinnott (1981). By permission of S. Karger AG, Basel, Switzerland.

Luckily, we also can experience directly and easily the kinds of

“new physics” actions that are the grounding of postformal thought.
We experience them when we have social or interpersonal relation-
ships of any kind. The reason, as we will explore in more detail later,
is that mature and functional interpersonal relations tend by their very
nature to be post-Newtonian reality events. If they are viewed with a
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Table 3.2. Interpersonal Relations in Formal Logical and Postformal
Logical Thought

Formal logical thought

There is only one way to structure our relationship to reflect its reality.

Our relationship exists “out there” in reality.

Our relationship involves only us, now.

Since the relationship has one reality, there is no need for me to “match levels
of thinking” with my partner to communicate.

We can know the essence of each other.

¢ Role is more important than process.

Postformal logical thought

¢ Our relationship is logical within a set of “givens” that we choose to utilize.

¢ Our relationship is based on both our past relations to each other and our
relations to other significant persons.

¢ Relating means “knowing where you are coming from” and interacting on that
level.

¢ Relating means never completely knowing you because in knowing you I am
necessarily subjectively co-creating you.

¢ Relationships are always “in process”; they cannot be described in a settled
way until they end.

Source: Sinnott (1984a).

formal logic only (not postformally) they quickly tend to become frag-
ile and very problematic. Table 3.2 provides a quick comparison of
formal operational and postformal styles of interpersonal relations.

SEEING PROBLEMS (AND LIFE) AS
ILL-STRUCTURED PROBLEMS

Postformal thought and postformal problem solving seem like
perfect tools for working with what Churchman (1971) called ill-
structured problems, whether such problems occur in formal logical
problem solving or in encounters with everyday life. We often are
faced with situations that seem to demand that we use logic but that
have unclear goals. For example, in a work situation, we may have to
choose between working toward maximizing productivity or working
toward maximizing creativity. We might have to choose between cre-
ating the most logically elegant solution or the most practical solution.
Such ill-structured problems have unclear goals, and no one optimum
path toward the goal, and demand Kantian (or dialectical) inquiry sys-
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tems. They seem to be more common in human experience than well-
structured problems are. Well-structured problems have single solu-
tions, optimal solution paths, and structured goals, and demand Lock-
ean inquiry systems. We see relatively few such problems in life, but
they are the norm in laboratory studies, in which problems are mostly
defined and do not simply arise.

The study of the solving of ill-structured problems shows some
age-related styles that have interesting implications for our thinking
about postformal thought and development in midlife as described by
Erikson (1982) and Schaie (1977-1978). Age-related styles seem con-
sistent with potential strategic compensatory mechanisms for cogni-
tive deficits at various levels of age and experience. We will discuss
this in more detail in Chapter 9.

We do often solve ill-structured problems. The question is, how?
We might assume that many of the processes used to solve well-
structured problems (the kind often studied in laboratory studies) are
used at some point. These processes are in the growing literature on
problem solving, problem-solving models, and language comprehen-
sion. But investigators studying ill-structured everyday problems,
such as understanding the point of discourse (Shank, Collins, Davis,
Johnson, Lytinen, & Reiser, 1982) or planning a day’s activities
(Hayes-Roth & Hayes Roth, 1979), describe additional processes.

Even investigators who are using abstract logical (not everyday)
problems of some kind often report processes that are beyond the
purely cognitive (Schoenfeld, 1983). Additional processes, such as
emotion, seem necessary to a more complete model of problem solv-
ing that can address both well-structured and ill-structured problems.
When we examine actual problem-solving transcripts, there are too
many steps that appear to be unexplained by traditional cognitive
models. Postformal theory helps to explain additional processes going
on during logical, everyday, or existential problem solving.

POSTFORMAL THOUGHT AND LEARNING

When we ask adults themselves how they learn and what they
learn in mature adulthood and old age, we psychologists are dealt a
blow to our egos. For the most part, adults ignore psychologists’ theo-
ries. Instead, they say such things as these:

“I learned what was important in life.”

“I learned how to make some practical things happen.”

“I learned how to love and relax.”
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“I learned how to get along with people better.”

“I learned there is more than one right way to do things.”
And how did they learn? They give answers such as these:

“By having a family.”

“By nearly failing at my job.”

Is there a place for this kind of learning in the theory of postfor-
mal thought?

Learning is typically defined in undergraduate psychology text-
books as the acquisition of information and skills through experience
or practice. Remembering (or “information retrieval”) is an experi-
mental operational definition of having learned something. Although
traditional learning theory did not emphasize concepts of develop-
ment, let us hypothesize for purposes of exploration that learning and
postformal thought development could coexist within the same theo-
retical framework.

A relationship between learning and development might seem
reasonable if we use a computer-programming analogy. In this anal-
ogy, both learning and development at first would seem data-driven.
They represent a state of little order and a small database, so that data
must be “loaded in” before any program to analyze the data can func-
tion. A pattern must be created from the first data in order to load fur-
ther data most effectively. This state, early in developmental time,
would have high potential and little order, in general systems theory
terms. It would be very fact-oriented, data-driven, and concrete.

Later, a balance may be achieved between data-driven processing
and order-driven processing. The latter “top-down” form of processing
allows the initial structure to determine which available data will be
taken in next.

We will see in Chapter 4 that certain types of learning seem to be
needed before postformal thought can occur. For example, the thinker
must learn that there really are multiple “true” views of reality. We
will discuss, too, how possessing the skills of postformal thought can
help a learner in a new field bridge conflicting “truths.” For postfor-
mal learners, on a conscious or unconscious level, all learning
becomes inherently social learning. Since any learned element can be
used in either a postformal or a non-postformal way, the same learned
facts can be building blocks for different types of realities, just as a
book can be wildly different things—for example, the source of per-
sonal transformation or a paperweight.

Finally, postformal thinkers and non-postformal thinkers in the
same situation learn different things. Let us say that an intimate cou-
ple is having, so to speak, a “postformal learning day,” that is, experi-
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encing a period of time when they are ready and able to think post-
formally. If they are experiencing a conflict with each other on that
day, they may learn to relate to each other in a new way that they co-
created. But the same couple, on a “non-postformal learning day,” in
a very similar conflict, may only try to reinforce their prior negative
beliefs about each other.

Thus, the joint influence of postformal thought and learning
would seem to have widely divergent, significant consequences for
individuals and, by extension, for groups and nations.

POSTFORMAL THOUGHT AS WISDOM

We can see a tendency for adult development models in tradi-
tional developmental theories to include “wisdom,” more sophisti-
cated interpersonal skills, concern for the group (over and above the
self), deepening spirituality, and the ability to deal with paradoxes
whether they are within the self, among persons, or in life itself.
Troll (1985) and other textbook-authors have reviewed major theories
of adult development. These theories all hypothesize that mature
adults have a tendency to tie things together, to give overall meaning
to emotions and events, to find overall purpose in their feelings,
lives, and deaths. Adult development, including postformal develop-
ment, seems to mean increasing maturity, by all the definitions of
maturity set out by Whitbourne and Weinstock (1979). The goal of
later development seems to be to tie the individual’s life to the group
and to anchor both in a meaningful story that makes the struggle of
existence worthwhile.

CHARACTERISTICS OF
POSTFORMAL THOUGHT

The main characteristics of postformal cognitive operations (Sin-
nott, 1984b) are: (1) self-reference and (2) the ordering of formal oper-
ations. Self-reference is a general term for the ideas inherent in the
new physics (Wolf, 1981) and alluded to by Hofstadter (1979) using
the terms self-referential games, jumping out of the system, and
strange loops. The essential notion of self-reference is that we can
never be completely free of the built-in limits of our system of know-
ing and that we come to know that this very fact is true. This means
that we somewhat routinely can take into account, in our decisions
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about truth, the fact that all knowledge has a subjective component
and therefore is necessarily incomplete. Thus, any logic we use is
self-referential logic. Yet we must act despite being trapped in partial
subjectivity. We make a decision about rules of the game (nature of
truth), then act on the basis of those rules. Once we come to realize
what we are doing, we then can consciously use such self-referential
thought.

The second characteristic of postformal operations is the ordering
of Piagetian formal operations. The higher-level postformal system of
self-referential truth decisions gives order to lower-level formal truth
and logic systems. One of these logic systems is somewhat subjec-
tively chosen and imposed on data as “true.” For example, Perry
(1975) describes advanced college students as “deciding” a certain
ethical system is “true,” while knowing full well that there is no
absolute way of deciding the truth of an ethical system.

This is also the logic of the “new” physics (relativity theory and
quantum mechanics) (Sinnott, 1981). New physics is the next step
beyond Newtonian physics and is built on the logic of self-reference.
It is reasonable that the development of logical processes themselves
would follow that same progression (i.e., Newtonian logic, then new
physics logic) to increasing complexity. You have already seen in
Table 3.1 some characteristics that separate new physics thinking from
earlier forms.

A new type of cognitive coordination occurs at the postformal
level. Another kind of coordination of perspectives also occurs on an
emotional level, taking place over developmental time (Labouvie-Vief,
1987). This coordination parallels the cognitive one and is probably
engaged in a circular interaction with it. Theorists expect that postfor-
mal thought is adaptive in a social situation with emotional and social
components because it is hypothesized that postformal thought eases
communication, reduces information overload, and permits greater
flexibility and creativity of thought (Sinnott, 1984b). The postformal
thinker knows that she or he is helping create the eventual truth of a
social interaction by being a participant in it and choosing to hold a
certain view of its truth.

Postformal thought has an impact on one’s view of self, the world,
other persons, change over time, and our connections with one
another over time (Sinnott, 1981, 1984b, 1989b, 1991a—c). Tables 3.2
(presented above), 3.3, and 3.4 show how formal versus postformal
thought leads to differing views of interpersonal reality (Table 3.2),
what is prerequisite to thinking postformally (Table 3.3), and how
postformal thought is activated and results of its use (Table 3.4).
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Table 3.3. Prerequisites for the Shift from Formal to Postformal Thought

Ability to structure inherently logical formal systems.

Acceptance of the validity of more than one logical system pertaining to a given event.

Commitment to one set of a priori beliefs of many possible sets.

Awareness that the concept of causal linearity is erroneous when reality is multicausal.

Awareness that the same manipulation of the same variable can have varying effects
due to temporal and environmental contexts.

Understanding that contradiction, subjectivity, and choice are inherent in all logical,
objective observations.

Taking into account that contradictory multiple causes and solutions can be equally
“correct” in real life, within certain limits.

Awareness that an outcome state is inseparable from an outcome process-leading-to-
state.

Source: Sinnott (1984a).

THINKING OPERATIONS INVOLVED
IN POSTFORMAL THOUGHT

In order to give a richer description of postformal thinking, it is
important to look more closely at the details of this sort of thinking.
The examination of operations that together make up the stage will
make it easier for us to operationalize the concept so as to run studies
and experiments related to postformal thought.

The operations described in Table 3.5 were taken from responses
during open-ended dialogues—responses made by individuals who
seemed to exemplify the wise, complex, generative, mature adult.
These adults happened to cross my path while I was busy with other
projects, but they caught my attention as adaptive and interesting peo-
ple who not only survived the onslaughts of adulthood, but also actu-
ally thrived there in that developmental period. I wondered in partic-
ular what aspect of their cognition made them so good at life.

When I looked at the articulated thoughts of these adaptive peo-
ple, I sensed that they had a special way of describing processes of
solving problems, problems in both the narrower sense of structured
logical problems and problems in the broader sense of difficult situa-
tions encountered in the course of a life (or a day!). I began to catego-
rize the ways these people interacted with, constructed, and knew
reality as they thought about it. That set of categories coalesced
around the 11 key operations listed in Table 3.5.

These operations were the main ones, although others were pres-
ent. The operations reflected some of the key thought patterns that dis-
tinguish the new physics from Newtonian physics. They also over-
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Table 3.4. Activation of Postformal Thought and Results of Its Use

Three steps (1-3) might be involved in utilizing postformal thought once the potential
for their use exists; four steps (4-7) might result from their use. Steps 14 are data-
based; steps 5-7 are hypothetical.

Activation

1. Lack of fit occurs between formal operations and reality, as all data cannot be
accounted for. A formal-operational respondent would notice the discrepancy but be
willing to force the data into the given system.

2. Search for a better fit leads to test of new systems built by shifting either a prioris,
logics, parameters, transforms, metrics, and so on. Fit may then be perfect, but is
unlikely to be.

3. Realization occurs that fit may be arbitrary, at least for the present, and that system
choice must necessarily be subjective for now. Subjective choice of best-fit system
occurs.

Results

4. The individual reasons that if this choice of logical systems is necessarily partly
subjective, perhaps other choices of logical systems are, too. The individual
reevaluates other formal systems already in use.

5. Several persons together judge the “best-fit” system in a case in which no system
completely fits a reality that involves them all and is seen somewhat differently by
each. Group explorations concerning system choice lead to a consensus on the
formal system to utilize in a given case. Necessary subjectivity leads to a collective
cognition.

6. Shared invariants (e.g., agreed-upon metrics, logics, a prioris, parameters) persist
beyond an individual or a group. Such shared referents may become the dominant
philosophy or culture or belief if the necessary subjectivity of the choice is forgotten.
If the fit with data still is not perfect, alternative logically competing systems are
explored.

7. The expenditure of energy involved probably precludes frequent collective post-
formal choices. However, individual searches for best-fit systems go on. Social
change may result. Success, defined as construction of a formal system that fits with
reality data in a given area, would most likely lower the use of postformal operations
in that area. There is no limit to the use of postformal operations in interpersonal
areas that are inherently constantly being co-created.

Source: Sinnott (1984a).

lapped nicely with some variables in the cognitive-problem-solving
literature. It seemed possible to map their points of impact in the
problem-solving process if I used tools such as the thinking aloud
approach from cognitive studies and artificial intelligence (AI) models
from the computer-based Al literature (e.g., see Ericsson & Simon,
1984; Newell & Simon, 1972).

A list of the key thinking steps or operations upon reality that
appear to be present in postformal thought are in Table 3.5. The table
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Table 3.5. Postformal Complex Thinking Operations

1. Metatheory shift: The shift between major ways of conceptualizing the demands of a
problem, for example, the shift between seeing a problem as an abstract versus a
practical problem. This is a major, paradigm-level, philosophical or epistemological
shift.

2. Problem definition: Compared to operation 1, a relatively low-level labeling of the
problem.

3. Process~product shift: Developing both a general process that would fit most
problems like this but that provides no concrete answer to this particular problem
and a particular answer to this very problem.

. Parameter setting: Naming key variables that are limits to the solution to be created.

. Pragmatism: Being able to select one of several created solutions as “best.”

. Multiple solutions: Being able to create more than one “correct” solution.

. Multiple goals: Giving several points, each of which, when arrived at, would mean
the problem is “solved.”

. Multiple methods: Giving several ways to reach the same solution.

. Multiple causality: Considering several causes operating in the problem.

10. Paradox: Statements that indicate that the solver sees inherent contradiction in

reality.

11. Self-referential thought: Statement of respondent’s awareness of being the only

ultimate judge of the appropriateness of a chosen logic, a logic which is then used
to create a preferred solution.

N O Gk
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Source: Sinnott (1991b). By permission of Greenwood Publishing Group, Inc., Westport, CT.

also describes major criteria for declaring that the operation is present
in respondents’ transcripts and narratives or in their answers to struc-
tured interviews, questionnaires, and computerized problem-solving
tests. It is possible to consider respondents to be postformal thinkers
even if they lack some operations in their answers. The more opera-
tions they show, however, the more certain the analyst is that they
truly have attained postformal thought. Like so many other psycho-
logical qualities, postformal cognitive ability seems to be analogue
rather than digital in quality.

It has proved useful to score some of the operations as being
simply present or absent; others seemed to call for a count to be
made of the times the operation appeared. This dual approach is
based on practical concerns: Certain operations seem to occur once,
at most, in response to a given problem or issue, while others occur
often within one given issue or problem. For the latter, frequency of
occurrence can be used in further analyses related to creativity, pro-
ductivity, divergent thinking, and postformal thought. Within the list
of operations, the following have generally been scored as simply
present or absent: metatheory shift, process—product shift, pragma-
tism, paradox, and self-referential thought. The rest are scored for fre-
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quency, producing ratio-scale data, which can be reduced to nominal
data as needed.

Rationale for the Operations

Metatheory shift indicates that the respondent is able to think in
at least two logic systems because the respondent has shifted between
an idealized and a practical interpretation of the problem and solved
within those constraints. This shifting is important for postformal
thought because one essential element of such thought is the ability to
order several formal logical operational systems.

Problem definition is a second way to get at the respondent’s abil-
ity to move within those two or more formal operational systems. If
the respondent overtly labels the problem to be one of a class of logi-
cal problems (as is required to receive a point for this operation), the
respondent is, by definition, excluding classes of problems to which
the problem does not belong. The respondent is therefore ordering more
than one system. Problem definitions are counted because the more
there are, the better the assurance that logics are truly being shifted.

Process—product shift occurs when the respondent indicates that
a problem is solved with either a process that is a logical system that
would work in many cases like this problem case or a product that is
a concrete solution, for example, a correct numerical answer. Again,
two logical systems are coordinated in the respondent’s thinking.

Parameter setting involves the respondent’s limiting or organizing
the problem space. This ability relates to postformal thought, since
defining the space of the problem opens or limits the logical struc-
ture(s) of the problem. Again, to define the problem presumes that it
could be otherwise defined, potentially having a different logic. Here,
the number of defining acts becomes somewhat relevant. If the respon-
dent gives only one parameter of the problem, he or she is less likely
to be holding at least two logics about the problem.

Pragmatism, defined as being able to select one of several solu-
tions as “better,” is included in the operations set because the postfor-
mal thinker needs to be able to choose a single logic among more than
one logic and make a commitment to go forward with that logic, as
opposed to one of the other logics in play.

Multiple solutions is another of the counted operations. It is
included because if one problem is posed but several solutions that
are considered correct are generated, experience and probes of
answers have led to the conclusion that more than one logic exists.
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This finding suggests postformal thought. Multiple goals, multiple
methods, and multiple causality are counted operations having the
same rationale as multiple solutions.

Paradox is a device in literature and humor that takes advantage
of the intellect’s ability to find the weird aspect of the overlap of two
logics. It therefore indicates the presence of ability to order logical sys-
tems. Paradox is not generated as frequently in structured and abstract
testing situations as in everyday sorts of testing situations. The inter-
esting people I noticed at first, when I was starting this series of stud-
ies, used paradox spontaneously as they spoke casually, and used it
often.

Self-referential thought is the articulation of the respondent’s
awareness that he or she must be the ultimate judge of the logic to
commit to. At this point, the respondent is conscious of using post-
formal thought.

Examples of the Operations

Table 3.6 contains a partial interview transcript from a profes-
sional in his 40s who was responding to structured problems. Some of
the structured problems have been left in the transcript verbatim so
that you can see examples of them. We will refer to this transcript at
other times in this book to illustrate various concepts.

Statement II1.16 is an example of metatheory shift. The speaker is
shifting between relational logic and abstract logic.

A problem definition example includes statements 1.11 and 1.12.
The speaker defines the problem as one of worker utilization.

Process—-product shift is exemplified in statements V.10 (process)
and V.5 and 6 (product). The speaker sees the “answer” as an ongoing
general way to proceed and also as naming a specific concrete way to
organize these specific people.

Parameter setting can be found in statements .22 and 23 and V.15
and in many other places in this transcript. The respondent is expand-
ing or contracting the possible elements to be considered in solution
of the problem.

Pragmatism appears in the final choice seen in statements
I11.18-22. Here, the problem solver reviews other solutions and makes
a commitment to keep one as the best of the lot.

Finding multiple solutions seemed easy for this respondent. State-
ments 1.7, 15, 16, 19, 22, and 23 contain some solutions to this single
problem.
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Table 3.6. Protocol of Middle-Aged Respondent

I. Magazine Workers: You are supervising the assembly of a magazine that comes out
monthly. Several workers are putting pages in order; others are binding the pages.
The binders finish 20 magazines every half-hour. Those putting pages in order,
however, finish 40 in two hours. Some of your workers are idle part of the time.
Equal numbers of workers are performing each task, and there are more than enough
supplies in each area. All of the workers can handle both jobs. What can you do to
keep all of them equally busy?

1.

10.

11.
12.

13.

14.
15.

16.

17.
18.

Am I supposed to be saying anything as I go through the problem or read the
problem?

. OK. The first thing that hits me, I'm an editor of a journal, and so the workers, I

bind pages, the whole bit. So, that’s what pops in mind.

. What I think I'm thinking right now is uh-oh . . . I don’t typically do well with

these type of problems.

. (chuckles) You know, this reminds me of the type of problem where you have

six workers producing x number of . . .

. (mumbles) OK, I'm to attempt to solve the problem and talk as I go.
. OK. I'm going to read back over this one more time.
. Iwould, since the instructions aren’t here pointing otherwise, I would assume

that it would be OK to ah . . . this says that all workers can handle jobs. So, as
there’s a backlog, simply move employees over.

. So, OK, the binders are finishing 20 magazines every half-hour, which means

that they can basically finish 80 per two-hour period, whereas the, ah, the
putting pagers (chuckles) finish 40 per two hours. So those binders would be
idle.

. As long as they can handle both jobs, I would move them over. The thing that I

was hit with, which I think is fairly characteristic of me, is starting out by
saying I'm never going to be able to do this.

And then just sitting down and start trying to generate some ideas, what is the
essence of the problem.

As far as I would see it, it would be utilization of person-hours.

If I am truly on target with that being the essence of the problem, then it’s a
matter of . . . better utilization of person hours.

I think I kept the same idea on that.

I didn’t generate too many different variations of it.

Yeah, sure, there are other solutions. Hire more people to put the pages together,
so that you can actually match the amount produced by binders with the
amount produced by the, ah, orderers or the putting the pagers together.
Another possibility would be to, of course, slow down the actual work pace for
the binders. They’re the ones that’re overproducing compared to the ones put-
ting the pages together. To simply have them slow down and pace themselves a
little bit, a little differently. The idea is to keep, to make sure that they are not
idle. You want to keep them equally busy. But that doesn’t necessarily eliminate
the possibility of variation and time.

I don’t know the problem is solved. I'm just offering a solution.

1 don’t know what you’re going for. It is solved to my satisfaction.




What Characterizes Postformal Thought? 41

Table 3.6. (Continued)

II.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

I have accomplished what is stated here, what can be done to keep all the
workers equally busy. My first solution was to take some of the binders and
have them also do the pages; that would satisfy this criterion.

Sure, it’s possible to have some other criteria.

Being in a clinical field, I would also be concerned about how happy they are
and the type of work they’re doing.

So, there are some other solutions. “You want to keep them equally busy” does
not necessarily say “equally busy doing this work.”

So you could have them doing additional work. You could even have a
recreation area for them that would keep them busy and happy. (laughs) I don’t
know if too many places are going to do it, but . . .

I'm sure I did operate by rules. I'm not sure how to actually itemize them. The
first rule was to correctly read the elements of the problem.

Try to come to some conclusion on what the major elements are, what is not
essential.

My first thought was that the binders and the people who put the pages together
couldn’t do the same work. And then I recall, yeah, that they can.

So, successfully identify the elements of the problem . . . what I would
perceive to be the outcome of the problem, and then go through a logical
process of trying to match elements with solutions.

My gut-level reaction would be (going back to what I said) that verge of panic.
And then realizing, well, you can’t do that, so let’s go on and get down to it.
No, I haven’t had open-ended [experience with problems like this]. Most of
what I have had to do is in connection with SAT, GRE, where you're supposed
to come up with the answer. (chuckles) Now maybe that’s true here, too. I don’t
know, but from the elements of the problem and whatever is presumed to be the
outcome, it is not a fixed answer.

Camping: You have six children who love to go camping. You have patience enough
to take two children, but no more, with you on each trip. Each child wants a chance
to camp with each of the brothers and sisters during the summer. How many trips
would be necessary to give each child a chance to camp with every brother and
sister if you take only two children a trip? How do you know?

1.
2.
3.

Now this is more like what I'm used to. (laughs)

Interestingly enough, I don’t feel that sinking feeling that I did on the first one.
OK. Two at a time (mumbles). It says I have patience enough to take two
children, but no more, on each trip. Each child wants a chance to camp with
each of the other brothers and sisters, try to give each child a chance to camp
with every brother and sister (mumbles).

. Oh, and ooh, ooh (excitement) it says, “How do you know?” (laughs).
. OK, my approach to it would be much along the lines of the typical math

problem, but I would try to work it out logically.

. You have six children, taken two apiece and you want to match each one. So, it

would be a matter of using a logic.

. How do I know it would be through logic? That’s interesting. I immediately

jumped to the assumption that I was going to come up with a number. I read
this twice and did not bother reading this last one.

(continued)
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Table 3.6. (Continued)

8. Yeah, I read this twice. I may have read the last line . . . it just simply did not
register because I had already locked in on the fact that it was going to be a
math problem and I've got to come up with a number.

9. The criterion that I'm using right now is to try to examine the process by which
I would have solved the problem. Now, I'm not sure whether that’s what you're
asking or not.

10. The criterion that I would have used if I would have continued to treat it as a
math problem would have been what I would have perceived to be the correct
answer. I would have simply sat down, worked it out on paper, but that’s not
the criterion I'm using now to say yes, I am finished with this problem.

11. I started to approach it with the same thing: a sequence of logic.

12. Then. . .Ibegan to look at what would be involved in using logic, perhaps
metalogic.

13. Well, my approach was very clear until I realized that I was off base. It was like
da, da, the restored light bulb going. (laughs)

14. The biggest assumption was that it was a problem in mathematics that I would
need to solve logically, which was incorrect.

15. My next assumption would have been that I must approach it. . . using
metalogic.

16. If it were math, I would have gone ahead and worked it out. I am very poor in
mathematics, so I would have gone the long route. We have six people and I
would simply match them. (chuckles)

1. Family Power Dynamics: A family consisting of a father in his forties and a 15-year-
old child live in the suburbs. They learn that a 70-year-old grandmother (the father’s
mother) will need to live with them due to her failing health. Right now, the family
members have the following “power relationship”: The father runs the house and
the child follows his rules (father dominant; child dominated). The grandmother
has made it clear that when she comes, she may not want anyone, including the
father, telling her what to do. If the grandmother moves in, what are all the possible
“power relationships” that might develop among pairs of individuals in the
household? (The possible power relationships are: (1) dominant-dominated;

(2) equal-equal.)

1. I would see this as a math problem. Well, again, math problem, problem in

logic.

2. What you need to do is simply work out the combinations, the possible power
relationships.

3. Ah. . . waita minute. . . it does say “may not.”

4. The problem is to work out the different power relationships and you have
three people.

5. 1 thought I may have misread something for a minute, ah . . . I had remembered

reading that the grandmother had made it clear she did not want anyone to tell
her what to do.

. Now I look back and it says “may not want.”

. So, that makes a better statement possible.

. Do I work it out?

. [Subject writes D, d, or e after each person’s name.] (pause) You know, maybe
there is ariother possibility but I'm honestly not seeing it. I would say three.

[(=R TN o)

(continued)
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Table 3.6. (Continued)

10.

11.
12.
13.
14.

15.
16.

17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Oh no, wait a minute, that wouldn’t be true either. I was going to say matching
father with son, father with grandmother, so . . . but you can also flip-flop them
because the father could take a dominated role as well as a dominant role.

So, six combinations.

It’s getting more complicated.

No, it’s more than six. You have three possibilities here. Dominant, dominated,
and equal. And you have son . . . (mumbles).

No two people could have the same interaction.

Yes, they could.

I'm trying to figure out whether I could eliminate anything, and this goes
beyond simply a problem in logic to the definition of relationships, for example.
You could not have two people who were dominated in a relationship of two if
you look at it from a psychological point of view or a rational point of view. You
could have two people who were dominant.

So, you have some nice combinations there. (laughs)

Ah (pause), oh, wait a minute.

The prob . . . the problem specifies that the possible power relationships are

(1) dominant and dominated and (2) equal and equal. So you have only two

possibilities. Forget the six, forget the more than six . . . (chuckles).

What are all the possible power relationships that might develop among pairs?
And it says the possible power relationships are dominant and dominated and
equal and equal, so you only have two.

Is this a trick problem? (laughs)

Yeah, I will stop there. It’s interesting how often I must conceptualize this as
being right or wrong. Like it’s built into the system.

Whether it’s solved is going to have to depend on which way I choose to
interpret this.

If math, by going ahead and working out the possible combinations. I would do
that by eliminating anything to do with the ability to interact. So, I've got three
possibilities and three people. So I've got, ah, x number of combinations.

If I look at it strictly as a relationship problem, I'm going to have to eliminate
some of those possibilities.

Well, no, I wouldn’t either. Both people could be playing a dominated or
attempting to play a dominating role.

And the problem was almost from a logical/analytic point of view. Then I
immediately slipped more over and began to think along the lines of quote,
unquote intuitive. Ah, more concerned with relationship qualities than, ah,
quantities.

Apparently, in all three problems my first approach was to treat it as a problem
in logic.

I will pat myself on the back and say that at least I was able to back up every
once in awhile.

The confusion that I generated for myself came out of trying to match a
preconceived idea of how I should approach it . . . with the elements that were
here.

I came up with a way of looking at it and tried to match the elements of the
problem to that perception. And then tried to shake it down to see which one
would be the best possible fit.
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Table 3.6. (Continued)

32. My gut-level feeling after stumbling over this, first reaction was “How could
you be so stupid? There’s the statement there telling you what it was”
(chuckles). The second thing was “Wait a minute, is that statement really saying
what I think it’s saying?” (laughs)

33. All of a sudden I've got myself wrapped up. And that’s why I said, “No, 'm
going to stick with this.” (laughs)

34. It was more blind determination than thinking I really have a good answer here.

IV. Vitamin C: Six foods are listed below. All six are good sources of Vitamin C. Your
doctor has asked you to eat two different foods that are good sources of Vitamin C
every day. (1) How many different pairs of foods might you eat when you make all
possible pairs of the six foods? In other words, how many possible pairs are there?
(2) In each pair you make, how many portions of each food must you eat to get at
least two units of Vitamin C from that pair?

1. OK, do I write on here? [Writes 5, 4, 3,2, 1, . . . 15.]

2. OK, so far I have not treated section 2 at all, so I segmented the problem.

3. I am now making the assumption that 2 will follow from 1 and not invalidate it.

4. So, I went ahead and came up with an answer for part 1. It says how many
different pairs of foods might you eat to make all possible pairs of the six foods?

5. Wait a minute. (chuckles) How many different pairs of foods might you eat
when . . . (mumbles) yeah, all possible, OK.

6. In other words, how many possible pairs are there? (mumbles)

7. It was incorrect.

8. It’s just what I mean by being poor in mathematics. I cannot, to save my life,
remember how to do this doggone thing.

9. I'm going to say 121.

10. I don'’t think that is correct.

11. I was setting it up so that I could match possible pairs, so if you take one
orange, you’ll have five combinations of matching. ‘Cause that was my first
number.

12. Then eliminating orange, since it has been matched with each one of them.

13. Then I go on to grapefruit.

14. And then you have, ah, four possibilities . . .

15. Ah, 20, 60 (mumbles), it’s 121, yeah, 121.

16. What I did the first time was to add it.

17. Now wait, I've got five pairs (mumbles) . . . it is an addition.

18. It’s a good thing I went into clinical than to this. (chuckles)

19. I'm going to go ahead and say it’s 15.

20. T honestly cannot or am not sure. Again, I'm trying to use logic here.

21. It would be nice and neat if I just could remember the formula for doing this.

22. So, I got, first of all I have five pairs of combinations. And I have another four
pairs, so there would be no reason in multiplying those at all, so 15.

23. This is weird. (laughs) I see I'm going to have to do more thinking about this

one.
24. How many portions of each food must you eat (pause) . . . with each pair? How
many foods must you eat to get (mumbles) . . . it does say at least . . . (pause).

25. It would be one with the exception of pairings with the grapes, which would
require two.
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26.

27.

28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.
40.

41.
42.
43.

44,

45.

You can’t have it there and not eat it? I'm not getting that from the problem” I'm
imposing that on the problem. (chuckles)

Grapefruit, which is two units, would take care of the problem in and of itself.
So if it is paired with anything else, with the exception of the grapes, you would
be over two.

But it says “at least two,” which means to me that you can go over the limit.
So, the only problem would be when you would have to pair with 20 grapes,
which would require 2 units of grapes or 2 portions of the grapes in order to get
the 2 units, with the exception of grapefruit, and then you do not.

I pretty much stuck with the way I originally saw the problem.

You don’t have to necessarily treat it as a problem in mathematics, using those
terms interchangeably here today for some strange reason, but it was a problem
in logic again.

As I saw it, the question being asked in number 1 was to come up with all
possible pairs, implying the quantity.

So, I set about trying to generate a number.

The second part is interesting. I just realized I didn’t try to generate a number
there.

It’s interesting, because on the first part I had to actually make it concrete for
myself to do it.

And I had switched it, the first time I saw it as a simple matter of adding these
up, then I said no, that couldn’t be right, then I multiplied them and realized
well, oh, my God, you’re generating all kinds of things there, none of which
have to do with the problem, so I went back to the addition again.

I was trying to link it back to some vague remembrance of a formula for
generating all possible pairs.

Well, actually it would seem like, it says how many, so it would seem like the
second part would call for a number.

It's interesting I didn’t approach it that way, though.

I simply tried to look at, and immediately jumped to the two unusual units . . .
the two units for the grapefruit and the half unit for the grapes, and
concentrated on those rather then actually going in and saying OK, now, I have
an orange and tomato juice that would be one unit each, so that would meet the
requirement.

So, I would need one portion of orange, one portion of tomato juice.

You could approach it a couple different ways every time.

One would be to make it concrete and map it out. I've got one orange and one
tomato juice, so I have two units there. So I only need one portion of each, then
an orange with cabbage, then an orange with the greens . . .

What I actually did was then to focus on “the grapefruit matched with anything
takes care of it.” But the grapes matched with anything but the grapefruit would
require two units.

As I recall what actually struck me, when I looked at that second part and then
glanced down to here, was “I really don’t want to sit here to work this out.”
(chuckles) So 1 took the easy way out. I just didn’t want to sit and write them
out, so I looked at the two unusual aspects of it.

(continued)
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V. Bedrooms: A family consisting of a mother in her forties, a father in his forties, a
10-year-old girl, a 12-year-old girl, and a 15-year-old boy live in a small two-bed-
room house in Detroit. One of the bedrooms is large and well-decorated, and has a
single bed; the other bedroom also has a single bed. This summer, the family learns
that a grandfather who lives alone in a one-bedroom apartment two blocks away can
no longer live alone. He might move in with the family. What are all the possible
ways that the six persons can use the two bedrooms in the house?

1. (laughs)Isee this as being more of a problem of generation of ideas rather than. . .

2. It says what are all the possible ways six persons can use the two bedrooms in
the house.

3. OK, you have two beds, each of them single, yeah, two bedrooms each with a
single bed in it.

4. So, unless you're going to pile them three deep, then I don't really need to
worry about that [using the beds] at all.

5. One of the things we can do is not have him move in.

6. We can take one of the single beds out, have all three girls have pads on the
floor, put the father out on the front porch, I mean there are all kinds of different
possibilities here, ah, in the use of bedrooms, so I'm going more the generating
ideas on how two bedrooms might be used.

7. It would not be a problem in logic.

8. It wouldn’t necessarily eliminate logic, but it’s more of a problem of creativity.
What kinds of things can we do?

9. You know, we can burn one of the bedrooms and eliminate . . . you know
(chuckles).

10. Well, I think the answer would be for me to generate as many ideas as I could
about the possible uses for the bedroom.

11. (laughs) Unless you specifically ask me to do that, I'm going to just leave that as
my answer.

12. You could turn it into a problem in logic. I just did not take a look at it from that
particular perspective . . .

13. You can, and it is possible to, put two people on a bed, even a single bed,
they’re going to be crowded, but you still get them all in there.

14. Another possibility is to have the one person on a single bed, two people on
each side; they rotate each night. So, then you’ve got a constant movement.

15. The basic thing was to eliminate how to match, because I'm dealing with a
single bed, two single beds and six people.

16. You dealt with a pair as your basic element. Here the type of structure existing
with the last problem does not exist, at least as I am seeing it.

17. Ijust jumped immediately to the idea that it was going to generate possible . . .

18. It’s interesting, because with all the others, I seemed to approach it first as a
problem in logic. And then that second step was to look at it from a different
angle. This time I actually reversed that process. I don’t know whether that’s
because I looked at all the others the other way.

VI. ABC: Six letters of the 26 letters of the alphabet appear below. Imagine that you're
making pairs of the letters, writing down all the possible ways of putting two
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different letters together. How many pairs will you have when you make all possible
pairs of the six letters? Remember, although any letter will appear several times in
different pairs, the same letter should not appear twice in the same pair.

1.

w

11.
12.

13.

14.
15.

16.

17.

18.
19.

20.

21.

My first reaction on reading this is, it looks very similar to one of the others. So,
I'm going to read back now to see if that is true.

. It’s interesting. I'm beginning to look at this as, “OK, these aren’t

straightforward. What is it that I'm supposed to be looking for?”

. (mumbles) . . . pairs of letters, OK, that sounds all right. (laughs) Pairs of the

letters, write down all the possible ways . . . (chuckles).

. Can I, I can go back, can’t I? (excitedly) I'll go ahead and do this one first.
. I'm curious now as to the wording on that other problem.
. It just occurred to me what was said here was “writing down all the possible

ways of putting two different letters together.” How many pairs? It’s interesting

. . and again I'm approaching this from another point of view, not logic at all.
In other words, I'm looking at different angles of it. “How many pairs will you
have when you make all possible pairs?” Now these two sentences actually, to
me, imply two different things.

. “Remember, although any letter will appear several times in different pairs, the

same letter should not appear twice in the same pair.” Oh yeah, I see that one is
fairly straightforward. But now I can interpret this a couple different ways.

. I can have A and B, that would be a pair.
. I don’t know if I can do this or not. (laughs)
. So if I did all possible ways, I'd have to turn it all different angles, etc., etc., etc.

[He is rotating the paired letters, each time a few degrees farther right, on
paper.]

So, you know you have an infinite number of different combinations.

Ah, how many pairs will you have when you make all possible pairs? Now that
to me is a different statement.

“How many different pairs will you have when you make all possible pairs of
the six letters?” It goes back to being a similar problem to what I did here
[Vitamin C].

What I wanted to check was to see how that was stated here.

So, I actually have two possible ways of reacting to this. I could take it very
literally and say, OK, by “ways” you mean what is stated here in the second
sentence [which implied rotation to the subject], and that’s the one I'm going to
go by.

Or I can choose to look at it as actual ways, and this is, ah, simply an additional
statement or contradictory statement rather than a qualifying statement.

I'm going to choose the other route and say you have a number of possibilities
here.

I keep saying logic versus intuitive. That’s not true. There is a logic to all of this.
You literally end up with an infinite number of ways of putting two letters
together to make a pair, ‘cause a pair could be anything.

And then, after I get all possible combinations for an A, B, then I have the A, C,
the A, D, etc.

So, as I said, I'm going to end up literally with an infinite number of
possibilities because we even break this down into millimeter movements.

(continued)
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Table 3.6. (Continued)

22. The choice has to be coming from my set, which has somehow changed.

23. The set was originally one of trying to break everything down into its logical
components. If it was a sequence, then what are the logical sequential steps?

24. And somehow or another, I shifted gears.

25. 1think it was because after hitting the first couple, it began to register as more of
a test in creativity.

26. I'm trying to superimpose my assumptions about the project itself on the task
being given to me.

27. Which may or may not actually be true, and that’s, I think that shows up very
clearly here. If I'm allowing that assumption to influence the way I look at this, I
come out putting the emphasis on this particular thing.

28. And if I don’t allow my assumption to enter into the picture, then I'm going to
have to go with the other statement.

29. If I stay long enough . . . I might even come up with another one [assumption].
(laughs). . . .

30. Actually, what you’re doing is taping my imagination.

Source: Sinnott (1989d). By permission of Greenwood Publishing Group, Inc., Westport, CT.

Multiple goals are also apparent in the transcript from problem I.
Notice that, as so often happens, there are fewer goals than solutions.
Statements 1.12, 16, and 21-23 represent some goals for the respondent.

Multiple methods are also seen in this transcript. To reach the
goal of “keeping them equally busy,” the respondent comes up with
several ways to do so, including statements .19 and 22 and 23.

An example of an awareness of multiple causality is in statement
V.18, in which the respondent examines the several demands and
events leading up to his work on this problem. Notice that the think-
ing aloud method gives evidence of certain important considerations
that enter into the respondent’s problem-solving solving process that
would never be seen in a more structured test.

Paradox is exemplified outright in statements I11.18-21 and more
subtly in statement VI.30. This respondent frequently comments on
the paradox of his performance as a problem solver.

Self-referential thought can be found in statements VI.15-18. The
speaker realizes that he must choose the logic on which a final answer
to this problem, and others, will rest.

MEASURES OF POSTFORMAL THOUGHT

Appendix A has information on the measures that have been
developed so far. We have created a standardized interview form; a
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thinking aloud form, with and without probe questions; a paper-and-
pencil form specific to selected job contexts; and a computerized ver-
sion. All of these versions are useful in obtaining information on a
respondent’s use of postformal operations. All forms but the paper-
and-pencil form (which asks directly about the use of operations at
work) use 6 to 12 problems that are based on formal combinatorial and
proportionality reasoning in various contexts. The various forms are
reliable and have face validity, predictive validity, and construct
validity. Transcripts can be reliably coded using the scoring methods
outlined above. Postformal thinking operations reliably appear in the
thought of adults in every subsample tested to date.

SCORING CRITERIA FOR
POSTFORMAL OPERATIONS

The scoring criteria for postformal operations, in some detail, are
in Appendix A. I am grateful to Merrie Standish for working with me
on a more “user-friendly” articulation of these scoring and coding
guidelines as she worked on her thesis studying mental and physical
activity and postformal thought in older adults (Standish, personal
communication, 1997). Further comments and suggestions by readers
are always welcome. I will be happy to consult with researchers using
these scoring and coding guidelines or to give workshops on coding.

Now that we have seen examples of the operations of postformal
thought, let us turn to a consideration of how this thought might
develop.



CHAPTER 4

Development of
Postformal Thought

Relationships are the crucible of the transformative process.
MARILYN FERGUSON

SOCIAL IMPETUS
FOR THE DEVELOPMENT
OF POSTFORMAL THOUGHT

Relationships are behaviors in which some shared truths are essential.
Shared truth is shared between or among individuals in a family, cou-
ple, or society, individuals who each initially have their own views of
what is true. Those truths are merged to form a couple’s outlook, or
even, as Ferguson (1980) puts it, a “cultural trance.” Relationships are
therefore likely to be fertile grounds for the initial logical conflicts that
could nurture development of postformal thought. Two or more
human knowers each bring their personal truths with them into a rela-
tionship. To have an interaction, they must somehow make those
truths match in order to communicate. This necessity presents a pos-
sibility for them to enlarge their truth to accommodate to the truth of
another in order to communicate well. When marriage partners, for
example, each try to see the other’s point of view, they may be trying
to expand their logics to see reality through another’s logical reality
frame. If the framing were complex enough, the intelligence they
would be using when they succeed at this task would be postformal.
Creating a shared reality is something friends or partners do all
the time, together concomitantly nurturing their postformal thought
development. Whether they develop common dreams about the
future, common descriptions of the personality of someone they both
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know, or common values to share with fellow Democrats or Republi-
cans, shared co-created truth is part of the interpersonal reality that
makes interpersonal relations interesting and emotionally meaningful.

In midlife and old age, many of the tasks of that life period are
social and interpersonal, and cognitive processes must serve these
ends too. I argue (Sinnott, 1994a) that creativity in midlife and old age
takes on specific cognitive qualities (i.e., those of postformal thought)
that are adaptive in everyday life because they regulate intellectual
and emotional stimulation from events or people. Such regulation
seems to be an important task of midlife and old age. This complex
cognition is a bridge between affect and cognition and between one
person and other persons. It is a way to make the demands and prac-
tical concerns of adult life meaningful. The products of this mature
thought may be better reflections than the young person’s thought,
well-formed products of the union of emotion and cognition, of heart
and mind. Midlife issues may be the key issues that motivate creative
postformal thinking about the shifting nature of socially constructed
reality in everyday cognitive events. For example, as baby boom gen-
eration members age, movies, TV shows, conferences, and songs all
pick up their growing interest in generativity and integrity.

This complex postformal cognition can be described using re-
search data and can be manipulated experimentally. Its style changes
during the adult life span, at least so far as we can determine from the
only set of studies, cross-sectional studies, that have been performed
so far.

HEALING THE SPLIT BETWEEN “PARTS”
OF HUMAN DEVELOPMENT

One of the small miracles of the ideas we have been discussing is
that by using them we can take major steps to integrate the artificially
separate “parts” of human behavior and development so that adult
functioning can begin to make sense as a whole again. This integration
can be immensely important for many applied areas of psychology.

Turn for a moment to a phenomenological realization: Many of us
who are adults (more or less) do not perceive a split between mind
and the social and emotional factors in everyday life, but we see such
a split in research and in theory. To some extent, of course, it is nec-
essary to be analytical and, to that end, to pare down research ques-
tions to be manageably small. But what an exciting challenge it is to
start to bring the parts back together again in developmental and cog-
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nitive research instead of relinquishing the task of integration entirely
to fields such as clinical psychology.

One main point around which this current potential synthesis
revolves is that adult cognition can be construed as cognition in
which the organism is adaptive on all levels of its functioning, that
this adaptiveness involves cognition, emotion, and interpersonal rela-
tions, and that by interacting with important others in whom we have
emotional investments, we can grow cognitively in mature years. One
special domain we are considering in order to analyze that adaptivity,
then, is the social-interpersonal domain.

But studies of greater complexity demand that we make clear
what level of analysis we are using at any point. We also need to make
clear in complex developmental questions whether we are addressing
the content of that development or the process by which it occurs. Do
we want to answer current-state questions, or dynamic, change-over-
time questions, or questions about philosophical and epistemological
implications? Are we speaking about truth on a microscopic or a
macroscopic level? In analytical studies of lesser complexity, answers
to such questions are often taken for granted. But we need to analyze
these many aspects of our questions in order to effectively create the
whole picture or synthesis about cognitive adaptivity. Thus arises
another paradox: We must be analytical about our paradigms and
methods to achieve our goal of being synthetic, “big picture” thinkers.
The balance between polarities, in this case between analysis and syn-
thesis, must still be maintained.

It may take use of a general systems theory approach or a new
physics approach, at least at the level of metaphor, to deal with these
questions. There may be some sort of general law operating here: At
an early level of a research question, one separates things; at a later
level, one joins things in a synthesis; at an even later level, one shifts
realities among the levels of a system so that one is always creating
and destroying analyses and syntheses simultaneously, seeing this
adaptive reality as the wave and the particle.

Many facts that at first seem to contradict each other can all be
true simultaneously from a new physics systems perspective, and so
can they also in dealing with interpersonal relations and postformal
thought. As we will see in Chapter 5, human interpersonal relations
are much like the actions of willful planets with intersecting gravita-
tional fields. As living systems interface with each other over time,
they truly are determined by their initial states or qualities and they
truly are created anew in relationship. These “contradictions” are
simultaneously true from a general systems viewpoint. Living systems
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truly are determined by their experience or personal additive history
and also by their place in history (i.e., by their developmental
space-time coordinates). The contradictions of their pulling as they
pass each other do change them, but they change in a chaotically
ordered way.

Now, if those living interacting systems we just mentioned also
are aware, have intentions and interpretations—in other words, if they
are intelligent—then imagine their power to create; intentionally, as
part of this process. They might come to see that the truth of their
social interactions is partly based on what they know and feel. Their
own personal interactions with each other might teach them the
nature of the cognitive and physical laws around them. We and they
might learn through interpersonal experiences about the nature of
known truth, about thought processes, about the nature of the mind’s
filters, and about postformal thought.

ADULT TASKS: IDENTITY FORMATION,
GENERATIVITY, AND INTEGRITY

In thinking about this whole developmental question further, let
us examine one or two typical tasks of midlife and old age that are
present in more than one culture and that are addressed in adult
development theories, particularly Erikson’s theory. We will see that
these tasks are interpersonal and have the feeling of a systems theory.

At the entry point of midlife, perhaps around the age of 30, the
younger adult must make a choice of a way to go, of a life to choose,
in industrial cultures of multiple possibilities (Levinson, 1978; Perry,
1975). Even as that person sees the relativity of many truths, he or she
must make a passionate commitment to live out only some of these
choices or truths (Frankl, 1963; Perry, 1975; Polanyi, 1971). Doing so
constitutes identity formation. That choice also involves relinquishing
several illusions including (Gould, 1978) that there is only one correct
way to proceed in life and that one’s parents have the knowledge of
that single way.

Erikson (1950) also describes the tasks of the midlife and old indi-
vidual as developing generativity and integrity, that is, mentoring and
caring for others, creating either children or contributions that will
outlast the self or both, and finding a sense of the satisfying complete-
ness of one’s life story and one’s place in the overall story of life.
Again, the sense of existential meaning is in relations with others and
the creation of a personal truth.
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Many authors speak of midlife as a time to deepen commitment
and to choose deliberately what one’s life will mean (e.g., Frankl,
1963; Havighurst, 1953; Yalom, 1980). One must choose when (and
why!) to deploy one’s resources, newly aware of their limits. This
choice of meaning, if it is truly adaptive, also incorporates one’s emo-
tional side, allowing for conscious orchestration of one’s emotional
and cognitive life leading both to emotional self-regulation (Labouvie-
Vief, 1982, 1987) and (we hope) to maturity and wisdom, in due
course (Chinen, 1992).

The midlife adult begins to see a bigger picture that involves time
and persons existing before and after him or her. As Riegel (1975) sug-
gests, discord or disharmony, whether from other people, a rapidly
shortening lifetime, or the pressure of multiple social roles, demands
a new adaptive stance. Jung (1930/1971) speaks of midlife as a point
at which there is a new incorporation of the unknown sides of the per-
sonality into the conscious self.

These midlife tasks involve bridging realities, entering the reality
of another person, and developing complex concepts of the self, of
success, of personal continuity. By this time in life, the person has
gathered the skills and the experience to make this potential midlife
leap in thinking structures. Spurred by everyday social encounters,
fresh from the everyday problem-solving tasks of creating a marriage,
a long-term friendship, a parent—child relationship, an organization, a
social role, a self, the adaptive midlife adult is primed to make new
realities. Like the developing child in Piagetian theory, the midlife
adult seems to use assimilation and accommodation to become skilled
in new ways of filtering life with a new postformal logic that combines
subjectivity and objectivity.

CAN THEORIES OF ADULT INTELLECTUAL
DEVELOPMENT BE SOCIAL?

Traditional studies have described typical intellectual develop-
ment in adulthood and old age as part of the continuum of intellectual
development in childhood and adolescence. The traditional assump-
tion has been that one of the following will be true: (1) Adults’ and
younger persons’ intellectual abilities do not differ in characteristics,
but adults decline in performance. (2) Adults’ and younger persons’
intellectual abilities do not differ in characteristics, and adults main-
tain performance. (3) Adults’ and younger persons’ intellectual abili-
ties do not differ in characteristics, but adults perform better than
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younger persons. This traditional assumption seems to obtain whether
the research domains include intelligence tests, problem-solving tests,
or performance on Piagetian tasks, the three main types of intelligence
tests traditionally given to adults. Within these traditions, which have
been reviewed extensively in mainstream psychology, all three posi-
tions have received some support, depending on the type of design,
the contexts of tasks, and the ages sampled. Decline is reported most
frequently. An exception can be found in literature on wisdom, but
wisdom studies will not be discussed here, since such wisdom has a
special research operational definition that is expected from only a
relatively few exceptional adults.

The impression a reader obtains from these traditional studies is
that investigators have focused on the second half of each of the three
assumption statements (i.e., that the performance of adults either
decreases, stays the same, or increases) and more or less ignored the
identical first halves (i.e., that the abilities of mature adults and
younger adults are qualitatively the same and have similar character-
istics). By contrast, in popular literature, more time is spent dis-
cussing the special intelligence that comes with the experiences of
adulthood with its responsibilities and changes in perspective. The
fruits of such experience would hardly be tapped fully by traditional
tests, which were designed, after all, either for children or for very
young adults. From the comments of some mature test takers (e.g., in
Sinnott & Guttmann, 1978a,b), the traditional tasks are viewed as
either “senility tests” or boring infringements on adults’ time. How
might adult intellectual abilities be appropriately tested if investiga-
tors truly believed that significant intellectual development leads to
qualitative differences in thought in adulthood? What if tasks were
developed using success in adult life, rather than success in school, as
a criterion?

A small number of investigators who first began considering these
questions included Piaget (1972), Riegel (1973), Clayton (1975), Sin-
nott (1975), Arlin (1975), and Schaie (1977-1978). Piaget suggested
that adults be tested using forms of his tasks contexted in the every-
day activities of the test taker to measure true ability, but did not
clearly postulate that the type of ability the test taker had might be a
qualitatively different structure. Yet Piaget’s essential position, that
intelligence is an adaptive function, should be equally true for adults
and children, leading to the hypothesis that adult intelligence is qual-
itatively different from that of children. Arlin and Riegel began to
think of the nature of adult intelligence as problem finding, based on
Riegel’s dialectical model. We have found evidence that the cognitive
and behavioral synthesis of developmental dimension conflicts dis-
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cussed by Riegel, which is adaptive for adults in that it lets them make
life decisions, may be a form of intelligence unique to adulthood (Sin-
nott & Guttmann, 1978a,b). In one report that was never significantly
expanded or clarified, Clayton described the general qualities of
mature intelligence as qualities of Erikson’s last developmental task,
achieving integrity through contradictive cognition. Schaie suggested
that abilities be measured by means of selected Wechsler Adult Intel-
ligence Scale {WAIS)-type skills conforming to the needs and de-
mands of the tasks of life periods, at least those typical for Western
industrial society. For example, measures in the “responsible stage”
would relate to building a family and might test using definitions and
analogies about that task. And my own approach, as evident in this
book, names the uniquely adult intellectual quality as postformal
thought. These were the first pioneers in theorizing about the unique
qualities of adult intelligence.

Adults themselves feel that they can define the nature of intelli-
gent behavior in adulthood. They suggest that it is different from intel-
ligence in youth. As part of an ongoing study, I asked adults in early
adulthood (20s and 30s), middle adulthood (40s and 50s), and mature
adulthood (60s and older) to respond to open-ended questions con-
cerning the intellectual skills needed by persons at various times in
life. I also asked about the behaviors that would be considered intelli-
gent at those stages. Virtually every respondent to date has mentioned
interpersonal skills as important at every stage in adulthood, irrespec-
tive of the respondent’s age, gender, or level of education. “Intelli-
gence” at every age virtually always included the ability to understand
and deal with the complexities of interpersonal events, again irre-
spective of the respondents’ levels of education, gender, or age.
Respondents also frequently mentioned skills and behaviors related to
adaptation to changing life events and to coping with change. These
preliminary suggestions about the nature of adaptive adult intelli-
gence, made by mature adults, would suggest that we turn away from
traditional models to a social and cognitive approach that incorporates
aspects of adaptive interpersonal skills.

STAGES AND DYNAMICS OF
DEVELOPMENT OF INTERPERSONAL
COGNITION PROCESSES

Development from sensorimotor operations to postformal opera-
tions is easiest to understand in the context of interpersonal relations
structures, a knowledge area high in necessary subjectivity. It may be
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easier to understand postformal thought in the area of interpersonal
relations if the earlier stages of thought are outlined. I will be empha-
sizing stages in the understanding of interpersonal relations processes,
stages based initially on Piaget’s notions of cognitive development.
Stages are not meant to emphasize permanent levels. They are
hierarchical only at acquisition. The dynamics described here are as
important as the stages, which are categories of points frozen in time.
Descriptions of hierarchical levels of understanding of interpersonal
relations are presented in Table 4.1 and are explained in the following

Table 4.1. Examples of Interpersonal Cognition Stages, at Various Levels
of Temporarily Equilibrated Interpretive Complexity

Level I

Sensorimotor—based on needs, gut reactions; nonmutuality:
¢ Parent sees child as gratifier of needs, or too demanding.
¢ Intimate partners think they can not live without each other.

Level II

Preoperational—ego-deformed; single roles; nonmutuality:
¢ Child seen as extension of parent and parent’s identity.
¢ Intimates expect that they will always agree.

Level III

Concrete operational—relations can be hierarchically classified; mutuality:
¢ Child views parent as parent/scientist, and as former child.
¢ Intimates see each other as able to have separate, noncouple lives.

Level IV

Formal operational—logical systems of relations:

¢ Child seen as assuming a work role with logical implications for his or her future way
of living.

¢ Intimates predict any future “argument” behavior on the logical basis of the one
coherent personality they now see in the other.

Level V

Postformal—contradictory formal logics, ordered by choice and “living out” of one

logic:

¢ Child seen as potentially good or bad student, the outcome partly determined by
parents’ chosen view and subsequent actions cocreating one or the other (good or bad
student) systems.

¢ Intimate partners’ recognizing that if they choose to relate within the logical system
that says the other will likely be unfaithful, they help bring about that unfaithful
behavior.

Source: Sinnott {1984a).
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discussion. Table 4.2 contains examples of stage levels of understand-
ing of interpersonal relations by each of two persons who don’t know
each other very well as they go through the process of communicating
with one another at a party. The communication is heard on each of
their current levels of processing, and they respond in accord with
that level. The communications are diagrammed in Figure 4.1.

Each thinker is an adult who potentially develops from level to
level, as in Table 4.1. Each is challenged by the stance of the other to
see the reality of their relationship in a way different from his or her
own cognitive structure. If a person assimilates an event to a structure
that does not match the event, there is the chance for the person to
“grow” by accommodating the structure to the event and modifying it.
New information is first taken in and interpreted, or assimilated, and
then joined with other information and structures in a balanced way
to reach equilibrium.

But, of course, interpersonal events are created by the individuals
in them who are living them and knowing them; they never “hold
still” for very long as objective reality. Thus, while each of the two
speakers may or may not change structures due to this conversation,
each has many chances to do so. Conflict between aspects of the expe-
rience and aspects of the knower’s structures would be the impetus for
change in the structure and subsequent changes in the mode of know-
ing future perceptions of the same event (“structural development”).
Each has a chance to see that reality is partly a co-construction

Table 4.2. Strangers Communicating: Dialogue Content

Person 1 (who actually thinks on Level V): “I'm beat! I was up all night with the baby!”

Person 2 (who actually, so far, thinks on Level IV; reasons, with formal logic, that the
career of “traditional mother of baby” does not imply an interest in career talk,
responds in that logic): “I won’t bore you with the details of my research project. I
envy people like you who can go to the tennis courts during the day.”

Person 1 (hearing with a Level V filter, and realizing Person 2 is trapped in the formal
logic): “Actually, lots of my colleagues have kids and careers. We never have time to
see those tennis courts. Go ahead, do tell me about your research. Are you a
psychologist, too?”

Person 2 (challenged logically; can’t decide whether to respond within work or family
logical chit-chat system; moving toward Level V due to this challenge): “I'll bet your
research is about children, right?”

Person 1 (staying Level V and trying to bring Person 2 to her level): “Actually, my
research is about witness reliability. Have you ever noticed that people often ‘see’ an
event turn out the way they logically expect it must?”

Person 2: “Just like I ‘had to’ see you as totally child-focused because you're a mom.
Sorry!”
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Figure 4.1. Strangers Communicating (Changes in Each Knower and in the
Interpersonal Event Due to Conflict Generated by the Multiple Filter System).
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between something external and the self who knows it. Behavior
based on a structure that only imperfectly mirrors a social reality
might lead to changes in the social reality itself. Thus, in this cogni-
tive (and real) dialogue, both social reality and the knower would
change from encounter to encounter.

Stages

How can we describe the stages of complexity of thinking about
interpersonal relations? Look again at Table 4.1. Sensorimotor thought
is defined by Piaget as understanding at the level of basic needs and
gut-level reactions without inclusion of a full-fledged symbol system.
To extrapolate to social understanding, interpersonal relations at the
sensorimotor level might include the parent and child related around
the child’s need for food, or the parent’s need for food. In the first case,
the parent may talk to the child about what the child wants to eat, and
then offer that food; in the second case, the parent may ask the child
to bring cookies to the TV room for the parent to eat. The relationship
understood at the level of basic needs might also be true for two adults
relating and understanding each other as providers of sex.

Preoperational thought is defined by Piaget as understanding at a
level at which relationships can be symbolized, but are deformed by
egocentric distortion of the symbols. The egocentrism is not used con-
sciously. For example, at this level, a child or a parent can understand
each other only in the role the other currently has. The child knows
the parent as a parent, but cannot know the parent as a former child;
the preoperational parent knows the child as a dependent, but cannot
see the child as a future professional. Two adults knowing each other
from a preoperational perspective are limited to their own experience
of each other’s roles. This sometimes seems to happen when a doctor
and a patient meet at a party and begin to act as though they were still
in the consulting room.

At the concrete operational level, where knowing is defined by
Piaget as occurring in terms of classes of relations and relations
between relations, interpersonal relations are known in the form of
relational hierarchies. The child might be able to understand the par-
ent as both a truck driver and a parent, seeing both as subcategories
of “middle class.” The parent may know the child as both a “B” stu-
dent and a member of the school patrol, both subsumed under “ele-
mentary school student.” The two adults at the party in the previous
paragraph, rising to the occasion and beginning to think in concrete
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operations, might know each other now as the overriding category of
“middle-aged neighbors” who are together “doctor and patient” and
both “parents of kids at Springbrook High School.”

At Piaget’s formal operations stage of thinking, systems of rela-
tions, physical or interpersonal, are structured in binary logical form,
and hypothetical-deductive reasoning, like that used by experimental
scientists, can be used to logically analyze the system. Here, the par-
ent may understand that within a middle class setting, only certain
relations are logically possible with someone who is considered a
child, and that some other relations will not be possible until the log-
ical system of “middle class family” is discarded for some other logi-
cal system. If the child is formal operational, the child may also
understand the same. For example, in the standard, middle class fam-
ily logical system, a teen does not typically give an able parent a new
car because the parent has neglected to get one but needs it for work;
the parent does not require sex from the child; the child does not run
the household or demand that the family move (and get his or her
way!). Our formal operational logic says that within this logical sys-
tem, it would not be logical for any of these things to happen. Between
two adults, the logic of their mutual legal relations and obligations is
codified in laws. Within that formal legal logical system, one adult
may be liable for damage to the other adult’s car after an accident;
within a different logical system (“common sense”), no one may be
held liable since the accident happened on a foggy, suddenly icy day.

At the postformal level, not included in Piagetian theory, a phys-
ical or interpersonal relationship might be interpreted as part of any
number of equally logical formal systems, systems that may contradict
each other but still be true within their own logical frameworks. For-
mal systems of logical relations are subsumed and ordered by the
overarching postformal understanding that choosing the reality of the
day, so to speak, is necessary before we continue to interact in a
shared reality. A parent’s response to a disobedient child will depend
on that parent’s child-rearing logical system. Two adults’ views and
behavior about the breakup of a marriage will be based on the logic of
the philosophy of life (and marriage) they hold.

Dynamics
One important characteristic of the ideas presented here is that

any social or interpersonal behavior can be filtered or encoded in
terms of any level of thought. An event can be assimilated at any level
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of knowing. But at each increasingly sophisticated level of knowing,
more complex aspects of the event can be organized and handled by
the knower. As Tinbergen (1974) notes, this flexibility in assimilating
information can be adaptive. For example, it is useful for an adult to
match the thinking structure of a child to whom the adult wants to
relate.

Incongruity between the knower’s interpretation of the relation
and the actual complexity of the communicated relation leads gradu-
ally to changes in the knower’s structures of thought. This is similar to
the case in Piagetian theory in which a child’s chemical experiments
lead to development of formal operations, or in which a baby’s sen-
sorimotor experiments in grabbing lead to a reliable sensorimotor
grasping scheme. The next behavior based on the original interper-
sonal event is different because of the knower’s altered thinking
about the event. Both the event and the knower’s structures determine
how the event is interpreted. This result will determine the next
resulting interpersonal event, which in turn will determine the com-
plexity of the next encoded event.

It is expected that three dialogues will have taken place: The
first will have taken place within the first knower’s structures. The
second will have taken place within the second knower’s structures.
The third will have taken place between the structures of the first and
second knowers. In the case of interpersonal known events among
more than two knowers, the number of dialogues can be expanded
accordingly. Participants will have changed, if all goes well, as a func-
tion of past organismic states and current experiences. Figure 4.1
describes the dialogue in Table 4.2, reflecting changes in understand-
ing. In the figure, IN refers to the level at which the person is trying to
assimilate what is happening, and OUT refers to the level at which the
person speaks. The numbers on the arrows refer to the level of the
attempted match to the perceived level of the other speaker. In the fig-
ure, person #1 starts out at a more advanced level than person #2 but
tries to match #2’s level-as-perceived. In the process of the dialogue,
#2 advanced to a better understanding, having been stimulated by the
interpretational conflict.

There are two possible sources of change in the individual
knower’s thinking level. Both sources stem from conflict. First, con-
flict can exist between the potentially applicable structures the person
brings to the interpersonal event and the group consensus or extrinsic
reality held about the event. The second possible source of conflict is
the high probability that any social relational knowledge is at some
point in conflict with some other perceived social relational knowl-
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edge. This second source of conflict would come from the necessary
subjectivity of social reality, which is in contrast to that of physical
reality, which only sometimes includes subjectivity. Each interaction
would numerically increase the chance for conflict and growth in
structures.

PRELIMINARY EMPIRICAL TEST

If interpersonal cognition develops through interpersonal interac-
tions and thereby leads to structural growth, two-person dialogues,
focusing on interpersonal relations, should contain evidence of this
process. For example:

* Adults should interpret others’ statements in light of their pre-
vailing levels of interpretation.

* Mature adults should demonstrate some high-level elements in
their statements.

¢ Speakers utilizing different levels of statements should be per-
ceived to be “in conflict with each other” if they do not become
more similar in levels over time.

¢ Pairs of individuals continuing relationships should be ex-
pected to converge at a common level of social-cognitive dis-
course.

A preliminary exploration was conducted to see whether these
expectations would hold true. Content analyses were performed on
two-person dialogues recorded from selected dramas, including a
movie (Tom Jones), three soap operas (Doctors, Search for Tomorrow,
For Richer, For Poorer), and a situation comedy (All in the Family).
These dramas were selected because they were rich in interpersonal
dialogues, were not fantasies, cartoons, or science fiction, and were on
television during the week of the project. From two audiorecorded
hours of this material, 25 two-person dialogues of various lengths
(start of dialogue on topic to end of dialogue on topic) focusing on the
understanding of interpersonal relations were found and analyzed.
Dialogues were defined as verbal interchange between two persons
responding to each other’s statements with other statements.

Each statement (or group of statements until the speaker
changed again) was scored as defined in Table 4.1 in terms of the
social—cognitive level it represented. A speaker’s highest level over-
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all was also recorded. The following are examples of various state-
ments and their level scores:

Level I: “Come back to me, John, I need you desperately!”

Level II: “You're my son, and no matter how old you are you’ll do
as I tell you.”

Level III: “I've been working so hard I think I put Joe in second
place in my life.”

Level IV: “You cannot disgrace your family by marrying a bastard.
It’s unthinkable! You are of noble birth!”

Level V: “I know I should put him out in the street because of his
base birth, but Vicar, as a Christian I should show him charity
and kindness.”

Overall, statements ranged from Level I to Level V. Of 29 adult
speakers, 21 made statements indicating a Level V awareness of the
postformal nature of social relational knowledge. Most of the time,
however, they made statements at lower levels. Very few conversa-
tions (only 3 of 25) were held entirely at one level of understanding,
and these were brief exchanges. Of the 8 persons who never made a
Level V statement, 7 were young adults or teens; only 2 young adults
of 9 made a Level V statement.

In an attempt to see whether each speaker would interpret the
statements of the other from his or her own level, the first and second
statements of speakers were examined. Since the recordings were of
dialogues and the speakers therefore alternated in speaking, one per-
son’s second statement was in response to something the other person
had said. The result was a bell-curve distribution, with 52% of speak-
ers maintaining the same level in their second statement, 15% moving
up one level, 15% moving down one level, and the remaining 18%
divided at the extremes of more-than-one-level change. From the
beginning to the end of the dialogue, 39% of the pairs moved on the
average one level closer together in understanding, 39% remained at
the same comparative distance from one another, and 21% moved one
level further from each other. During the course of their dialogues,
however, members of pairs were often as much as four levels apart.
Pairs having ongoing relationships in the drama itself ended their dia-
logues as close in understanding as they started, or closer, but this was
not generally true for other pairs not in ongoing relationships.

The levels of four older and four younger characters of both gen-
ders who appeared in several dialogues were examined to determine
whether the mature adult characters gave evidence of structuring
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Table 4.3. Levels of Comments in Four Dramatic Dialogues

Percentage of comments

Speaker I I I v \Y%
Younger women
First 32 — 37 21 10
Second 25 — 75 — —
Older women
First — —_ 47 40 13
Second 14 — 36 24 24
Younger men
First 50 — 37.5 12.5 -—
Second 50 40 — — 10
Older men
First 3 36 14 21 21
Second 25 8 25 34 8

social cognitions on a higher level than the younger ones did. The
results are presented in Table 4.3. The statement levels of the four
younger individuals contrast with those of the four older individuals.
In general, as the table shows, lower-level statements predominate
with younger characters and higher-level statements with older ones.

The data reported in Table 4.3 represent only a pretest of the con-
cepts we have just discussed. They lead to the preliminary conclu-
sion, however, that complex postformal understanding of the structure
of social relations may exist and may develop through conflict. This
preliminary evidence suggests that knowers themselves co-create the
social environment with others. A long-term association between per-
sons may be related to structure convergence or synthesis.

SHARED COGNITION AND CULTURE

I have made the point that postformal thought is developed
through interaction with other knowers—in other words, through
social interactions, co-created by people in those interactions. People
acting together and reflecting upon their interactions gradually mold a
somewhat consistent view of reality, including the reality of their
interactions.

Individuals co-create cultures. The culture in question may be
one of the small cultures of the family or the workplace or one of the
larger cultures that we might label, for example, “American culture,”
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“New Age culture,” or “the culture of poverty.” These cultures, small
or large, come with shared values, beliefs, and statements about peo-
ple and roles. We will discuss cultures further in Part III, where we
will examine the effect of postformal thinking on the creation and the
persistence of various roles and cultural influences. Here, at this
point, we will think for a moment about the role of culture in the indi-
vidual's development of postformal thought.

We each dialogue with individuals and reflect on our relations
with them. We know those relations, and we try to understand them
at some cognitive level. Our interactions aid the growth of the sophis-
tication of our understanding, spurring us, through social-cognitive
conflict, toward developing sophisticated postformal thought.

For a moment, mentally substitute “the culture” (whichever cul-
ture it is) for one of the individuals in the dialogue. Now the dialogue
is between the person and the culture, which itself is co-created by
many knowers. The person communicates, or acts; the culture com-
municates or acts in response. Each operates at the cognitive levels it
has available; each accommodates its knowledge structures to dis-
crepancies between the two levels or defends against such accommo-
dation. In this way, the dialogue continues and the structures of both
are modified. Cultures, therefore, simply through epistemological con-
flicts engaged in with each of us, also have the potential to help us
grow toward postformal thought as individuals. If we fail to engage in
a dialogue with the culture and are consequently overwhelmed by it,
we simply “learn” to fake its dominant-way-of-knowing behaviors
without enlarging our structures.

Those who know reality in the same style as the dominant group
in a culture knows reality feel a solid sense of belonging. Everyone
sees eye to eye, cognitively speaking. But these individuals enjoy
fewer chances for cognitive growth toward postformal thought. That
growth relies on epistemological conflicts. In such a cohesive social
reality, the only conflicts about shared social realities will occur with
individuals.

Further, many postformal individuals gathered in a culture jointly
can create a “postformal culture” in which are embodied ways of
operating and “knowing” that tend to be postformal. Conversely, of
course, a culture co-created by many non-postformal members will be
non-postformal more of the time. An individual’s dominant level of
cognitive functioning will therefore not necessarily lessen the amount
of conflict experienced in dealing with cultures, with one exception.
If a person operates at the postformal level, that person can sidestep
conflict if he or she chooses to do so by using her or his postformal
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knowing skills to meet the culture at its own level. We will see more
about how postformal thought helps a person to cope with both inter-
personal conflict and information overload in the chapters of Part III,
especially Chapter 16.

SOME DATA: DEVELOPMENT OF
INDIVIDUALS AS A GROUP DEVELOPS

I made a preliminary test of several of these assumptions by ana-
lyzing the course of individual and group (cultural) cognitive devel-
opment. I used written accounts of the short-term evolution of isolated
small groups. Several purportedly nonfictional accounts of this type
exist, for example, Solzhenitsyn’s (1973) The Gulag Archipelago and
Read’s (1974) original Alive: The Story of the Andes Survivors. The
latter was chosen for this report, since that group was more thor-
oughly isolated for a longer period of time. (Readers who have seen
the cinematic version of this event should note that the screenplay
was highly fictionalized and bears no great resemblance to the book.
The analyses to follow do not make use of the screenplay version.) We
will refer to this analysis again in Chapter 6 when we discuss cultures
as living systems. Here, our emphasis is on the individual’s cognitive
development, although the theory itself maintains that the individ-
ual’s complex cognitive development cannot happen apart from the
group.

Here are the assumptions we will examine: The cognitive level of
a group should depend on the collective cognitive levels of its parti-
cipants. The cognitive levels of participants should tend to (or at least
appear to) converge over time if the group is a functional one. Indi-
vidual members of the group would be expected to interact with one
another at several levels of cognitive development. Individuals would
be challenged to grow cognitively by disparity among the several indi-
viduals’ cognitive levels. Individuals would be expected to create
their own “social reality” as the group evolves.

The dialogues and interpersonal behaviors reported by Read cen-
tered on the experiences of a group of 45 Uruguayan air travelers who
crashed in the peaks of the Andes mountains in winter and were offi-
cially given up for dead. Ten weeks later, 2 of the survivors walked out
of the mountains and found help for the 14 others still alive. The story
had its spectacular elements: Not only was the scenery awe inspiring,
the cold deadly, some individuals heroic, and the government less
than enthusiastic about a search, but also there was cannibalism. It
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was that last factor that occasioned repeated interviews with everyone
involved very soon after the event, which makes the detailed, corrob-
orated information useful for our purposes.

The portion of the analyses presented here focuses on the state of
the group at the time of the crash and one month later, as expressed in
the dialogues and in the reports of the interpersonal behaviors of the
19 who survived for an entire one-month period. It employs the stages
or levels of interpersonal relations operations described above.

On the day of the crash, the survivors formed three basic groups,
identified as family clusters, friend clusters, or isolated individuals.
Except for the few families or friends, relationships were very superfi-
cial and infrequent. In the first few moments after the crash, virtually
every survivor seemed to be interpreting the statements of others on
Level I (see Table 4.1). This created a hysterical, demanding social sit-
uation with rapidly escalating conflicts, since they were all making
demands on each other and no one had the capability to fulfill those
demanding roles. Soon, those individuals who before the crash gener-
ally related at Levels HI, IV, or V were able to engage in a dialogue
with the others who also related at those levels until a temporary
Level III consensus was reached. Dialogue could then go forward at
that common level. Consequently, some degree of interpersonal calm
was restored.

Those who generally related at Levels Il and IV at the time of the
crash based their understanding on role hierarchies that might well
have been valid for the precrash social system in Uruguay, but were
inadequate for dealing with the severe situation on the snow-covered
peaks of the Andes. Those persons who most frequently related at
Level I generally interpreted the dialogues and behaviors of everyone
else in the group at Level I also. Level Ills often “talked down” to
Level Is, meeting them at their lower cognitive level until Level I per-
sons grew to exhibit (or, in self-defense, feigned) some more complex
understanding of the interpersonal event. In this way, a Level III har-
mony was achieved.

One month later, the group appeared to have restructured its soci-
ety. A reasonably well ordered, logical social system had appeared,
one at variance, certainly, with the ordered, logical, highly valued
social system of the group’s precrash experience, but radically
improved from the immediate postcrash chaos. Individuals had had
frequent and intense interactions with one another during the preced-
ing month on the mountain. One tightly clustered subgroup character-
ized by a flexible Level V approach had appeared. Members of this
group could respond on any level, depending both on the circum-
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stances of the moment and on the level of the person with whom they
were communicating. These individuals were either leaders or ex-
tremely well liked by all, despite their earlier status as strangers.
Many persons had reacted to intense interactions by raising their dom-
inant social-cognitive level several steps, some achieving Level V. The
most effective leaders were those who appeared to use their Level V
skills to coordinate the system of roles from the precrash society with
the disparate system of roles in the postcrash survivor society.

A second subgroup typically responded on Level I or II, although
they might temporarily feign a higher level when socially coerced.
While past friendships, skills, or philosophical and ethical systems
kept the first subgroup interacting with the second, the second was
perceived as an infantile burden. The lower-level subgroup frequently
tried to interact with others to fill its needs, though attempts were
often futile. The first group frequently interacted harmoniously within
itself. Members of the second group seldom did, since their interac-
tions, based on structures of social relations embedded in needs, were
less mutually satisfying. Cross-group interaction took place when
members of the first subgroup were flexible enough to interact at the
second group’s lower level. Such interaction, however, demanded
extra effort on the part of the higher-level persons and therefore was
seldom attempted for its own sake. The members of the higher-level
subgroup therefore experienced more stimuli for restructuring than
did the members of the lower-level group.

This very brief description gives some idea of the potential utility
of shared cognitions for the individual. The individual is stimulated
to grow to the postformal level and can see that the postformal level is
adaptive. My earlier stated assumptions were supported by these
events.

The group’s adoption of shared parameters of thought seems to
lead quickly to a group behavior and a group belief system that per-
sists more or less on its own. In other words, it can lead to a culture
or a social system. It becomes easy later to ignore the chaotic dialogic
give and take that leads to the social consensus about reality. Children
and adults operating on lower social-cognitive levels often are
shocked when it first occurs to them (perhaps as they develop Level
IV thought) that the shared realities of their culture are somewhat arbi-
trary. This step toward individual postformal development may be
connected with emotional issues in the context of small-group experi-
ences (Stevens-Long & Trujillo, 1995). When it becomes apparent to
enough individuals that the shared assumption system is not adaptive
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Figure 4.2. Postformal Thought: Genesis, Effects, and Behavioral Evidence.

in some ways, social change or the exploration of alternative compet-
ing formal systems occurs, and a new postformal synthesis can begin.

This concludes our initial description of operations and develop-
ment of postformal thought. Figure 4.2 displays a summary of some of
the ideas in Part I of this book, summarizing the genesis and effects of
and the behavioral evidence for postformal thought. All these will be
amplified in later chapters.



CHAPTER 5

New Physics
Models Underlying
Postformal Thought

We must care for the truth in front of us more than consis-
tency.
MoHANDAS K. GANDHI

As T described in Chapter 3, new physics is one of the intellectual
antecedents of postformal thought. New physics thinking is the kind
of logical thinking structure that complex postformal thinkers—like
my wise relatives and Einstein—have always had at their disposal in
various forms. The purpose of this chapter is to review some impor-
tant original ideas basic to the new physics as it was first articulated,
that is, to relativity theory and quantum physics. Of course, physics
has evolved immensely since the origins of the new physics. But my
purpose is to show how useful even the basic new physics ideas are
as metatheories for life-span development, especially for cognitive
life-span development. Other post-Newtonian physics paradigms,
especially general systems theory, chaos theory, complexity theories of
self-regulating systems, and postmodern thought, will be discussed in
Chapters 6 and 7. All these paradigms reflect elements of basic post-
formal thought and provide ways to study such thought.

Far from being frightening or difficult, new physics ideas are
extremely practical when they are applied. These advanced models
are being considered in realms as different as spirituality and organi-
zation management, and some forms of many of the ideas are apparent
in Native American and other indigenous traditions. After all, those
concepts must be understandable to us at some level if they can keep
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us, metaphorically speaking, cognitively dancing in balance on the
orbiting, rotating planet of our reality! These ideas are integral to the
universe that is our home. Historically, we have been accustomed to
thinking that our home consists of one room, the layout of which is
defined by “old” Newtonian physics. New physics simply opens the
door to the rest of the rooms and provides us with the floor plan of our
entire home. Like so many moving adventures, once we get accus-
tomed to the new living space, we cannot imagine living without it.
We move into the postformal larger-reality home and think of it as our
natural habitat. We become like the child who reaches teen years and
can no longer think within the limits of a 6-year-old mind.

The purpose of this chapter is to review some of these basic orig-
inal new physics concepts to see how they might be used as
metaphors to help us understand life-span cognitive development
including postformal thought. New and old physics give us two dif-
ferent ways to describe the apparent same physical reality. Postformal
thought permits us to cognitively process both realities at the same
time, a cognitive structure that is useful for adaptive life-span devel-
opment. Historically, cognitive developmental theory appears to be
changing in ways analogous to the progress of theory in the physical
sciences. The discussion that follows points out ways in which new
physics thinking might enrich the understanding of life-span develop-
ment and epistemology. The challenge of seeing the contrasting reality
of new and old physics truths, old or new lenses on the world, might
even challenge us to further develop our own postformal thought.

The purpose of this chapter is not to expound the new physics in
detail, but to focus on a framework for developmental analysis. New
physics thinking might carry the label “physics,” but it is not the
property of any particular science or individual any more than “Aris-
totelian” thought is the sole property of Aristotle. The fact that physi-
cists have organized and articulated some structured relations within
a body of theory at this historical point does make it simpler for
adventurous psychologists and other interested thinkers to explore
interesting applications and possibilities within those relations.

Life-span developmentalists have several important reasons for
making this exploration. As complexity grows in descriptions of
development, there is increasing desire for a paradigm that will give a
broader picture of the causes of behavior. Some of us investigators are
searching for a model of the complex, realistic thought characteristic
of mature adults living in a changing world. Others are curious about
the logical thinking employed by outstanding scientists and philoso-
phers. Many are looking for a paradigm of social interaction or for a
way of combining several useful but seemingly contradictory ways of
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viewing behavior or other reality. Perhaps new physics thinking can
serve these needs and enlarge our perspectives as it did those of
physicists not so long ago.

New physics thought is not a newly invented style of thinking
peculiar to physics. It cannot be the purpose of this chapter to review
the history of scientific thought, but even a cursory examination of
that history suggests that large movements forward in understanding
take place periodically, when contradictory systems are restructured.
T. Kuhn (1962), in describing scientific revolutions, describes the shift
from the prerevolutionary to the postrevolutionary structures in ways
that suggest that an application of new physics metaphors occurs
when paradigms shift.

Since they are more inclusive, probabilistic, and complex, new
physics ideas are difficult to articulate in a verbal system dominated
by more rigid functional relations. New physics ideas would be
expected to occur later in the history of any systematic idea develop-
ment than the simpler and more readily demonstrated earlier ideas.
This chronology would be expected in psychology, philosophy, edu-
cation, sociology, and physics, not because the others copy natural sci-
ences, but despite the independence of these fields. Advances in a sci-
ence, whatever the science, take place in a particular historical period
and are iniluenced by the overall tone, the predominant thought pat-
terns, and the cultural rules about reality current during that period
(T. Kuhn, 1962; Riegel, 1977). If past history is any guide, new physics
ideas will increase in any period as a function of the number of sci-
entists dissatisfied with any paradigm, the developmental history of
the science itself, and the capability of individual scientists to think in
such inclusive and probabilistic ways. In sciences or in individuals,
new physics thinking seems to occur because it is adaptive.

While many fields of science are not examining the new, complex
relations, physics is. The new physics ideas provide a handy launch-
ing pad for developmental psychologists and others who would like to
examine available metatheories to enlarge outgrown paradigms or to
study the epistemological function of such thought.

BACKGROUND

To understand the background and concepts of new physics thought
is the first step in its utilization. Interested readers may want to peruse
physics textbooks, tap into the huge array of technical books and arti-
cles, read edited compilations of ideas, or scan the very reader-friendly
work of writers such as Capra (1975), Wolf (1981), and Zukav (1979).
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Let us look first at the old physics, Newtonian pre-Einsteinian
physics. Classical mechanics had developed as an outgrowth of every-
day physical experience with the environment. This experience was
first summarized in intuitive and anthropomorphic generalizations,
and then in abstract laws. New physics has been developed over a
period of years in response to contradictions found while working
with the theories of classical mechanics (Russell, 1969). The space of
classical mechanics is Euclidian; all transformations in space are
describable by Cartesian fixed coordinates and consist of either rota-
tions or translations. Time is an absolute concept, and the calculus,
presuming continuity of matter and space, is an adequate mathemati-
cal tool.

Because of the inability of the scientific observer to become suffi-
ciently objective, measuring standards that appeared to be rigid and
absolute were later proved not to be so. To use Einstein’s famous
example, it was as though the observer were on a speeding train but
unaware of its movement. After carefully measuring and describing
the environment and relations of objects observed while sitting in a
seat on the train and looking out the window, the observer would have
a certain amount of data. Some of the data would prove shockingly
incorrect if the train were to come to a full stop and the observer were
suddenly able to take into account the consequences of motion biases.
None of the observer’s measures would have been wrong for the
observer’s specific time and place conditions; they simply would not
have been the entire picture of reality. What the observer had seen
would be real data carefully controlled by scientific methodology, but
colored by the fact that measurement was done with a changing mea-
sure, not a fixed one (Einstein, 1961).

The scientific or cognitive world of the pre-Einsteinian is like that
of the traveler who is still unaware of the train’s motion. As we will
see later, developing minds are brought to awareness of their own
“motion bias” by interpersonal interactions. The event that brought
the awareness of motion bias to the scientist was work in electromag-
netism. As a result of discoveries in that field, phenomena that are at
variance with Newtonian physics were discovered. Newton held, for
example, that only the distance between two objects determined the
strength of forces they exerted upon one another. This view was con-
tradicted by Oersted, who demonstrated that relative motion is also
important in determining object interaction, and by Maxwell, who
demonstrated the importance of field effects in the strength of forces
between bodies. Attempts to deal with these contradictions led to the
new mathematical tools of vector analysis and tensor analysis, to Ein-



New Physics Models Underlying Postformal Thought 77

stein’s elaborations on relativity theory, and to quantum mechanics.
Contradictions led to a new physics.

Postulates

The postulates of relativity theory in new physics are simple to
express but difficult to conceptualize. Observers fail to recognize that
their standards of measurement of events are not truly rigid (i.e., con-
sistent or absolute) unless they deal with small-scale, isolated, limiting-
case events. The first postulate of relativity is valid only for such lim-
iting cases: If, relative to K, K’ is a uniformly moving system of
coordinates devoid of rotations, K and K’ share the same natural laws
(Einstein, 1961). In other words, when two persons are both on the
train, their scientific, objective findings are in agreement. The prob-
lem, as might be expected, comes when K and K’ are not uniformly
moving systems of coordinates devoid of rotation, that is, when both
observers are not on the same train. When one goes beyond the some-
what reductionistic small-scale descriptions of nature, not every
observer can be on the train.

The second postulate, or the special theory of relativity, was for-
mulated in response to this type of problem and contradiction in data.
In the second postulate, certain formerly rigid concepts such as time
and space are made dependent on the motion (or nonmotion) of the ref-
erence body. The Lorentz transform (Einstein, 1961) was developed as
a mathematical tool for moving from one system of positional coordi-
nates to another, to allow for the effect of shifting vantage points.
According to this postulate, general laws of nature may still be deduced
from such idiosyncratic experiences, if their coordinate systems are
related by the Lorentz transform. In other words, if the space~time posi-
tion on the train can be related to the space—time on the road, a general
law that applies to both locations can be determined.

The third postulate, or the general theory of relativity, was formu-
lated to replace Newton’s theory of gravity—which would be impossi-
ble under this new set of assumptions—with an explanation consistent
with the new set of assumptions. The inseparable space-time
dimension of one body was coordinated with the dimension of near-
ness-to-another-body. The result was that a graphic description of
space—time took on a curvature. In other words, when two bodies
approach one another, the closer they get, the more their paths in
space-time deviate from a straight line. The closer a moving train spi-
rals up a mountain approaching the top of a mountain, the slower its
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movement and the more circular its path. The mathematics of moving
a vector such as the train from place to place without changing its size
or orientation (i.e., the mathematics of “parallel transport”) was devel-
oped to deal with movement in space—time across a curved surface.
Assuming that objects travel the most efficient route from point to
point, this new tool allows one to describe space-time movement
despite the gravitational field. It therefore allows transformation of
coordinate systems even when such transforms are multidimensional
and continuous. The general theory of relativity demands that a nat-
ural law be applicable to multidimensional, continuous transforms of
coordinate systems if it is to be a general law (Einstein, 1961).

Pre-Einsteinian theories include laws of nature that appear to be
general, but are in fact general only under certain specific reduction-
istic space—time conditions. Einstein’s laws of nature include New-
ton’s as special cases.

Assumptions

Many assumptions characterize old physics and differ from those
in new physics. We have already taken a brief look at some of these
assumptions in Chapter 3; now let us examine them in more detail
(see Table 3.1, p. 29). Note that both sets of assumptions have been
verified with experimental evidence, so both contradictory sets of
assumptions are true. Newtonian physics assumptions have been
found to be true in small-scale, everyday systems, except for minor
inconsistencies; new physics assumptions are true for the general case
and include the others as special limiting conditions.

Space. The nature of space differs between the two sets of
assumptions (Kaufman, 1973). Space can be described as Euclidean
when the measuring standard is at rest, the limiting case. Space must
be described as non-Euclidean in the general case. In the former situ-
ation, the shortest distance between two points is a straight line; in
the latter, it is a geodesic (i.e., a curved path describing the shortest
distance between two points on a curved surface). Aristotelian logic
appears challenged by the destabilization of concepts such as space
and time and by the allowance of logical contradiction in terms of
limiting-case postulates versus general-case postulates.

Continuity. An assumption under Newtonian physics and the
calculus that it utilized is the continuity of phenomena—time, place,
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events—that are assumed to be isolated, measured against rigid stan-
dards, and ordered in an unchanging manner. Under the new set of
assumptions, phenomena are continuous only in the limiting case, but
discontinuous in general (Robertson & Noonan, 1968).

The absolute nature of time and space in the Pre-Einstein per-
spective is replaced by the space—time interval (Einstein, 1961). The
interval allows the effect of time on space, or of space on time, to be
taken into account when locating an event or reasoning about it. As
events approach the speed of light, time slows down. An event that is
simultaneous with another event (in one view) also precedes that
event (in a second view) and is subsequent to it (in a third view). On
the other hand, if the time element is variously measured, the position
of the event in space may assume several contradictory sets of coordi-
nates for the same event.

The conceptualization of the uniformity of space also changes
(Russell, 1969). In the former metatheory, space is uniform through-
out; in the latter, space appears filled with hills and valleys that offer
greater and lesser resistances to moving bodies. These gravitational
fields, that is, the hills encountered, slow the moving body and make
its path more circular, allowing it to approach but never attain the
center of the field.

Movement. Two observers can never reach valid conclusions
about the same event if they fail to take their own movement into
account (Brillouin, 1970). What the two observers see at a given time
would be determined by their motion relative to one another and to
the event. Using the train example, if one person on the road and a
second on the moving train see a star, the reality of their physical rela-
tion to the star can be ascertained only after the effects of the motion
of the earth, the motion of the train, and the motion of the star are
taken into account. The formulation of a scientific hypothesis—that is,
an epistemology or a knowing of the relations between oneself and the
star—is incomplete if it does not develop beyond pre-Einsteinian
notions. In other words, if one attempts to know the star in terms of
physical experience in Newtonian physics terms, one will lack a com-
plete understanding of the star in a larger sense. The lesser knowledge
may be sufficient for some situations, but not for all. An additional
abstraction from abstractions must be made, one that permits egocen-
trism in a sophisticated sense in which one always takes one’s biases
into account. Both the small-scale principles of physical relations,
which are useful every day, and the general-scale multiple-vantage-
points principles of physical relations, which are the more inclusive
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assessment, must coexist in thinking, contradictory as they seem to be,
to know reality in all its forms and to adapt to different situations.
Postformal thought gives us the cognitive framework for doing so.

Causality. Conceptions of causality are broadened in new
physics thought (Toulmin, 1970). The deterministic causality of New-
tonian physics is enlarged by the deterministic probabilistic causality
of quantum mechanics (Heisenberg, 1958; Schlick, 1970). Simple
Newtonian deterministic physical causality would pertain in limited
situations and would assume contiguity (i.e., cause and effect neces-
sarily in contact). A new physics definition of causality, in contrast,
could be “a timeless relation of dependency between two events” or
“a center around which events (i.e., effects) are grouped.” The relat-
edness of two specific events in a limited, fixed space-time can be
predicted on a simple, deterministic basis, but the general relatedness
of two events can be predicted only on a complex, probabilistic basis.
The implications of this difference for the scientific method have been
vast. While the new student of science may still look for simple exper-
imental “cause and effect relations,” the advanced investigator is now
more likely to focus on chaos and complexity theory, self-organizing
systems, and the implicate order as he or she thinks about causes.

Causality is determinable within a relativistic system, but the
limits bounding those determinants are much wider than they are
in simpler systems. Ideas of nonlocal causation and the paradox of
Schrodinger’s cat certainly intrigue us. Relativistic thinking seems
more ecologically valid for explaining effects and causes in a natural-
istic setting where many variables are in constant interplay. Looking at
the Newtonian microuniverse of the developing fetus, for example,
one chemical change does determine a specific limiting-case reaction.
More important, though, is the overall general new physics reaction of
the fetus, which is determined not only by the chemical, but proba-
bilistically also by the prevailing fetal milieu and history. The chemi-
cal, in the general case, is simply the center of a complex but pre-
dictable response. Later writers examine such concepts as “nonlocal
causality” in physics in general (e.g., Bohm, 1980), as well as in biol-
ogy (e.g., Sheldrake, 1981; 1989; 1990) and medicine (e.g., Dossey,
1982, 1989).

Subjectivity and Linguistic Transform Systems. The concept of
egocentrism comes full circle through transition from the prescientific
ego-boundedness of the child, through supposed objectivity of the
young adult, to the new physics notion that the data and the observer
are in an ongoing necessary interaction. In the third stage, the person
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who attempts to be decentered and objective learns that subjectivity
must be made part of the measure of the phenomenon itself, and that
objective reality is better defined as the sum of observational invari-
ants, even though each of those invariants is known to be necessarily
partly subjective (Born, 1962, 1964).

But there is a catch. The logic and laws of nature have been for-
mulated within verbal conventions that make it difficult to understand
this new physics objectivity in a nonpolarized way. For example, pres-
ent tense declarative verbal statements fit Aristotel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>