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Behaving Man
Many a psychologist spends so much time on the
details of specialized problems that he forgets the
point. For this reason, among many, the appearance of a book proposing a global model of mind,
brain, or behavior is both noteworthy and salutary.
Wiener’s Cybernetics (1948), Hebb’s The Organization
of Behavior (1949), Ashby’s Design for a Brain (1952),
Von Neumann’s The Computer and the Brain (1955),
and Miller, Galanter, and Pribram’s Plans and the
Structure of Behavior (1960) are premier examples of
such catholic endeavors. Powers’s book is another.
It is always difficult to assess the contribution of
books of this genre, even years later, because their
impact is subtle and diffuse. Nonetheless, most would
agree they are of signal importance even though the
very scope of the enterprise undertaken means that
each lacks the level of specificity on which others can
most comfortably build. Powers’s book shares with
the others many qualities: lucid writing, an admirable
combination of novel approach and clear precedent,
reserve in the polemical portions. However, his work
differs in important ways. He sees his theory not as
an extension of traditional models of man, but as a
paradigm shift which he hopes can bridge the gap
between the mechanistic view of man as automaton
and the humanistic view of man as autonomous.
The model he presents is even broader in scope than
those of his precursors, and he draws ecumenical
conclusions from it.
Powers’s model of the individual human comprises a hierarchy of feedback control systems.
His major points are that the essence, if not the detail,
of this model goes beyond all others in accounting
for the crucial data of psychology, experience; that the
stimulus-causes-response (SR) model of behaviorism
and conventional scientific wisdom is both different
from the feedback control model and fundamentally
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incorrect; and that the acceptance of the SR model has
led to consequences ranging from waste of laboratory
time to social unrest.
Many, by now perhaps most, psychologists have
recognized limitations in the SR model and have
proposed other concepts, but few serious scientific
psychologists have argued that it is fundamentally
incorrect. (None, to my knowledge, believes with
Powers that it is the root of all evil.) On first reading,
many will dismiss Powers’s interpretation of behaviorism as antiquated and see his model as fitting within
the modern behaviorist framework (1); psychologists
do not talk only of stimulus and response. Confronted
with Powers’s model, many will see him unwittingly
riding the SR horse while beating it to death. Those
who see the horse alive will think the whipping foolish; those who see the horse as dead will think the
ride is futile.
Closer examination reveals that Powers is
critical of a more abstract model of causation, of
which stimulus-response associationism is but one
prominent example. Graduate students are still
admonished to specify and distinguish independent
variables and dependent variables; even humanist
psychologists make statements such as “stress causes
anxiety.” To Powers these are but SR models in
different guises. Once this is understood, the model
will be seen as differing in kind from SR models
which, though not universal (Powers notwithstanding), are still legion. A close look at the distinction
is therefore in order.
At least as far back as Thorndike’s earliest work
(2), psychologists were aware of a difficulty with
describing behavior as specific stimulus-response
causal connections that get “stamped in” by experience. Thorndike noticed, and wondered at, the
behavior of cats attempting to escape from puzzle
boxes by manipulating various levers and strings.
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He observed that even after the task was solved the
cat’s behavior in repeated escapes was not stereotyped.
This is a central quandary for psychology: How can
one explain the variety of means an organism uses
to achieve the same end? Monkeys use a variety of
motions to press bars for food; rats that have learned
to run a maze proceed to swim it correctly when it is
flooded. Through the years this issue has continued
to simmer if not boil. Behaviorists have ignored it;
after all, they were getting results by reinforcing SR
connections, weren’t they? Clearly each bar-press is
some sequence of movements that could be analyzed
in SR terms if anyone were of a mind to do it, and
cognitive theorists offered no better account.
Powers correctly sees, as others have seen before
him, that the SR explanation is wrong. The stimulusresponse-stimulus-response sequence is a will-o’-thewisp. Behavior is too variable and novel to permit
such an analysis, much less to be accounted for on the
basis of previous learning-by-doing. We can explain
the successes of the behaviorists’ analysis, though it
is fundamentally wrong, if we note that behaviorists
do not observe behavior but the results of behavior.
They do not measure a totality of muscle positions
and tensions, they record the closing of a relay which
is the result of an animal’s movements. All along they
have been recording the achievement of goals. Let’s
call a goal a goal, argues Powers. If we do we will
see that what is invariant is the organism’s aim, not
his trajectory. Thus regularity is not to be found in
behavior, but in perception. On this view negative
feedback replaces positive reinforcement as the guiding principle of behavioral organization.
To illustrate feedback control, consider a man holding his arm out, parallel to the ground. His nervous
system sends signals to his muscles, which respond
by tensing, and this results in the feedback of signals
to the nervous system. These signals are compared
(algebraically, in a “comparator”) to a reference level,
and the difference, or error, is the signal sent to the
muscles. What the man controls, in the sense of
attempting to match it to a criterion, is his perception
of arm position. He does not control his muscles,
in this sense, for tensions may vary greatly in counteracting disturbances. This closed loop of continuous (analog) signals cannot be reduced to a linear
cause-effect chain, nor is there any point in doing
so, since it is a well-understood mechanism itself.
The puzzle is how this analysis can account for more

complex goal achievement, like walking to the store,
or graduating from college, or achieving peace with
honor. Powers suggests it can, and the bulk of the
book sketches out how.
The proposed hierarchical organization of control
systems has the reference level of one system provided
by an output from a control system in the next higher
order in the hierarchy. The model, importantly,
is based on the assumption that the signals which
provide outputs, perceptions, and errors are simply
quantities (firing rates of nerves, he suggests), not
complex “messages.” In addition to feeding back to
a comparator, perceptions also feed up to higher and
higher orders and may provide inputs to all orders.
It is the totality of these perceptions that is our experience, but each component is simply a particular
magnitude at a given moment. To account for the
complexity of human experience must require an
enormous number of levels, right? Wrong. To get
all the way up to experiences of logical thinking,
moral principles, and religion (beyond which Powers
wisely gives up) requires only nine levels. It sounds
too simple to be true, and of course it is not true, as
Powers noted before I did. It is a suggestion worth
examination.
Not surprisingly there is a decrease in specificity,
number of neural hypotheses, and extent of discussion
as the narrative ascends the hierarchy. In particular
there is a sharp break in credibility at about level 6, the
first five levels perhaps being able to stand alone as a
model of a coherent segment of behavior. The model
engages the world at the sensory nerve endings. Those
endings that terminate in the organism’s effectors are
inputs to order 1 control systems, which control the
perceived intensity of these kinesthetic inputs. Each
order comprises large numbers of control systems, so
that the model makes up in breadth what it lacks in
depth. There are some 800 order 1 systems. Each
controls the intensity of perceptions resulting from
effector state by feeding them to subtractive comparators, where they are compared with reference
levels supplied by order 2 systems. These perceived
intensities also provide inputs to order 2 systems;
other order 2 inputs are supplied by stimulation of
sense organs of sight, pressure, and so forth which are
not functions of effector state. Order 2 systems thus
receive and control combinations of intensities, which
Powers identifies as sensations (for example, the taste
of steak, temperature). The hierarchy proceeds in this
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fashion through the next three levels, which control in
turn configurations of sensations (for example, postures, phonemes, objects), changes in configurations
(for example, motion), and sequences of changes; or
events (for example, walking). Suggestions are made
as to neurological sites of the components of these
levels, and compelling arguments for this structure
are offered. Here the model is on its firmest ground,
although it is not described in sufficient detail to
convince me that such an organization could actually
accomplish the functions claimed for it. One would
like to see a walking robot constructed according to
this blueprint, and a mathematical analysis of the
sort Minsky and Papert so cogently applied to the
Perceptron model (3). Short of that no definitive
claims can be made for the model’s sufficiency.
Orders 6 through 9 become much more speculative but in some ways more interesting. Powers
describes the break as a change from “classes of perception that can be seen as exterior to ourselves to those
which seem to be inside ourselves—from the world of
‘physical reality’ to the world of ‘subjective reality.’ ”
The arguments for hierarchical organization and
feedback control remain interesting, but the functions
which combine and compare neural signals take on
new complexity. In fact, even Powers seems more
comfortable with a computer program metaphor, and
makes no serious commitment to the simple model
of perceptual-signal/reference-level comparator.
By the time we get to order 8 (control of principles,
for example, honesty) and order 9 (control of systems
concepts, such as the government, physics, the Los
Angeles Dodgers), neural signals and subtractive
comparators cease to be mentioned.
Powers’s expressed aim is to achieve a complete
model before testing its correctness. The nine levels
presented encompass a range of experience sufficiently broad to provide a potential home for the
major phenomena of psychology, yet two important
additions are needed and supplied. The hierarchy
described thus far offers an account of the behavior
of a static, fully developed system unchanged by its
history. Powers must add memory and a means of
organizing and reorganizing, that is, learning.
The discussion of memory shows Powers at his best.
What memory must do and how it must do it are neatly
laid out, and a remarkably simple scheme is proposed
which bears on imagination, hallucination, dreaming,
and learning by imitation, as well as remembering.
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The more important component, at least as far as
Powers’s ultimate purposes are concerned, is learning.
Unfortunately this is the least enlightened portion of
the book. The question posed is how the nine-level
organization comes about. The first approximation
to an answer is that perennial favorite, random change
guided by the effects of the new organization on a
few critical variables (such as hunger, pain) which
the organism must keep within bounds. To appreciate the emptiness of this model one might consider
how many ways 1011 neurons can be organized into
nine levels of feedback control, and what proportion of these are viable (4). The second, and final,
approximation is the adoption of a suggestion of
Wiener’s, namely the insertion of known test signals
into control systems and the determination of the
“appropriateness” of their effects. The sole criterion
offered for appropriateness is stability, and this will
not suffice. The learning hypotheses thus give us no
clue to even the basic facts needed: the time course of
reorganization and the limits of stability of the entire
system. Thus they do not begin to show us how reorganization promotes the achievement of higher goals.
How does all of this account for the world’s
continuing history of individual anxiety and social
tumult? The argument runs as follows. We are bent
on controlling one another, since the behavior of others is frequently at odds with our own goals. The only
means of changing another’s behavior is to change
his internal reference levels, through reorganization.
Since we do not and cannot know the total organization of anyone, this in general results in conflicts
between his goals and the imposed ones. Stability will
be lost and attempts to overcome the conflict will ensue. This will be true even of attempts at self-control,
since the individual is unaware of his own internal
organization. Finally, although reinforcement is the
only way to exert external control, humans will discover who metes out rewards and punishments and
will use cunning or force to circumvent the process.
The trouble with Skinner’s program, claims Powers, is not that the world will not accept his view, but
that it already has accepted it, since there is no other
means of control and control is what we demand.
But constant diddling with control systems leads inevitably to conflict and ultimately to revolt. Salvation
can be found only in stopping all attempts at control
and influence.
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Powers’s hope was to reconcile the mechanistic
and the humanistic conceptions of man. Mechanists
(some of them) will like the model and humanists
(some of them) will like the conclusions, but I am
afraid that the rapprochement has not been achieved.
There are more assumptions than those embodied
in the model lying between it and the final message.
What these are is not made transparently clear, but
they involve; at least, assumptions about the reorganizing principles and about man’s perception of other
men as special entities. I must confess that I do not
even understand what Powers means when he politely
suggests that all attempts at control be stopped. The
only alternative he offers is cooperation, but the line
between the two has never been made clear. Nor
do I understand why animate controllers are more
troublesome than inanimate ones, or how we will
alter a control-crazy society without influencing it.
Perhaps my control system is caught on a local stability plateau from which I cannot see clearly. Others
may do better and I hope they will try. Not urge or
suggest or demand, I suppose; but hope.
		
Robert K. Lindsay
		
Mental Health Research Institute,
		
University of Michigan, Ann Arbor
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December 9, 2015
Dear Mr. Forssell:
By all means you have my permission to republish
my 1974 Science review “Behaving Man” of William
Powers’ book Behavior: The Control of Perception.
I never met William Powers, but we communicated briefly after my review was published.
I felt at the time that his work was misunderstood
and undervalued. His ideas were neither mainstream
psychology nor mainstream artificial intelligence
but I felt they were worthy of serious consideration.
I was happy that my favorable comments encouraged
him to continue his work. I am glad that he, and
others, have done so.
Sincerely yours,
Robert K. Lindsay
Professor Emeritus
University of Michigan
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