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Dear Les:

I'm sorry to hear that you are encountering a lot of people--or
some, anyway--who do not want to operate their schools in your manner.
Naturally, I am not surprised. You have fought your way through all the
hard work of figuring out how to do it and of trying it. That makes it
easy for you to forget how daunting it must seem to people who don't yet
have a glimmering of how to start. Your experience also convinces you,
if only because of the investment you have made, that the effort is worth it.

__//” Having so much work behind you of overcoming one obstacle after

) another, you can now turn your attention to evidence of outcomes, undistracted
by a lot of other considerations. New people cannot. They can anticipate
great varieties of troubles they would bring upon themselves if they were

to adopt your way of doing things. I'll get, some will think, foot-drasgging
and even resentment from the teachers; they'll say still another outsider

is coming around telling them how to run their business. If I undertook
this, I'd have to study up on it; I don't have time. Hart says the teachers
have to learn the theory; I don't want theory; I want something practical.
Yeah, the figures on outcomes look good--in fact, too good; I just don't
believe it; no teaching method is that good. Yeah, the figures look good;
but there's always a school around someplace that has good figures for a
year or two. If it would get around that I'm using "brain theory," I'd

have those radical parents down on me before I could turn around; they'd
accuse me of messing around in their children's minds. Hart says that
discipline problems go away; well, that just shows that he has an expecially
easy school here to deal with; I've tried all kinds of things, and my
discipline problems don't go away. And so on.

I quite understand that you are very busy doing things and also
very busy in your mind checking how your brain theory is matching up with
vhat you are doing. I understand that it is not a good time for me to be
pressing a new batch of ideas (Powers's) on you. So I won't.

I'11 say only a couple of sentences. Certainly we carry on great
parts of our behavior with the help of pro and programs. But how can
they work? If the brain simply set off € rigid-gequence of actions, the
behavior would frequently fail to bring e pexrson wants--you never
carry out exactly the same sequence of muscle movementg twice in driving
from your house to the grocery store. So the brain musht _check that the
intended purpose is being furthered by the program. It s that through
adjusting the signals for action so that the perceptimn of what is happening
is what it wants. In other words, the person acts to maintaim a perceptual
input. Instead of chasing you to the library, I enclose a firsb draft of
some writing by Powers. You can put it at the bottom of your sta

things to read some day.
c/ !
? J " dou |




Leslie A. Hart
120 Pelham Road, New Rochelle, New York 10805/(914) 632-9029

Something wrong with August 6, 1986
the date on this
PHILIP RUNKEL  jetter. He must have

t September 6.
Dear Phil: meant Sepreder

Thanks for your letter which arrive today. First, would you like
to take the marked paragraph and make it into a CUTTING EDGE piece,
not over 750 words? "Why School Successes May Be Slow to Spread"

or some such title. See also copy from Carnegie Task Force Report.

Should you not find this appea11ng, how about a piece that explains
what OR is and why education is so little aware of it? Would love one
or the other within a month if possible.

I'm not really surprised at the resistance, but more at the people
in particular who cannot connect their own demands with these answers--
or at least need a lTot of time. I plod on.

Re Powers: I'm never too busy to consider anything from you; and
always welcome anything that might bear on Proster Theory, especially
if possibly negative. I've hunted for the book, and will find it one
of these days. I was not impressed by extracts you sent, nor by the
latest. He seems right on and well informed, but busy beating a dead
horse. True, behaviorists still give courses and students have to
learn the crap, but only the backward and unsophisticated argue with
it in detail--it is dead. I refuse in sessions to waste any time on
Skinner, but I seldom get questions any more. I enclose some pages -
from HOW THE BRAIN WORKS (1975) which show plainly I had only a bit of
r1d1cule left for behaviorism even then. Also see the feedback passages.
I can't see why Bowers goes to such 1engths to advance 1deas which are
long accepted _

I don't know whether he sees thet brain as a fuzzy instrument,
which it is, far from a precise digital machine. My “downbh1ft1ng" goes
far to explain why “the signals for action" vary so much. There is no
sharp signals, but a mass of thousands of signals, some opposing or
diverse, wh1ch emerge overall as some physical action. The brain works
by comparison, noting differences and similarities, and by approx1mat1on,
adjusted by feedback. All this is well established.

In fact, one of my biggest problems stems from schools treating
students (or trying to) as if they were digital, not fuzzily analog.
They find this hard to accept, but fortunately they can apply the idea
and see results before thgy really buy it.

I don't want_te~be unfair to Powers but as yet I don't see what
excites you. pre ume there must be something, know1ng your clarity.

I'm digging out of a deep pile.

Best, nd more anon.




11 September 1986

Dear Les:

I'11 try to write 750 words for you on OD. (You wrote "OR," but
I suppose you meant "OD"--D and R are only a finger's width apart on the

keyboard. )

I don't feel eager to write about "Why school successes may be slow
to spread.”" People are comforted by different explanations, they feel
inspired to action by different explanations, and so on. And most have
their own explanation for their own schools or districts, and I think their
own explanations are usually more useful to them than anything I might write
for your newsletter.

You invite me, by implication, to say more about Powers. So I will.
You seid you "welcome anything that might bear on Proster Theory, especially
if possibly negative." Well, I'm sorry, as far as I can tell, I don't think-
Povers will find any crucial flaws in your theory, or vice versa. I do think
Powers deals with aspects of behavior to which you give little or no asttention.

It may be of course, that you simply have no interest in those other
aspects of behavior. And that's all right. There's no rule that seys one
person has to be fired up over vhat fires up another. You may be uninterested,
a8 I sald in my letter of 1 September, because you are busy with practical
applications. Or because you are primarily interested in aspects that can
be readily applied to education. Or, as you said in the: lower half of page T2
of your 1975 book (included in Exhibit A, attached), you do not want to fuss
with a theory "neurologically or electrochemically de a.ied or elasborate....
On the contrary,... a simplified model has distinct advantages....”

It may be that you and I differ about Powers because my mind is
geared more to the academic world than yours. I put value on the results
of studies such as the one by Marken enclosed. You probebly don't--or at
A,least you pmbably put less value on the.t sort of thing than I do. (Exhibit D.)

ay ninforcenent theory is dead. I have had
4 l[dent of the Weyerhaeuser Corporation. But
our desks every week from "behaviorist"
Yo how to get people to do vhat you want
them to do by"uﬂ.ng ‘the proper reinforcement schedules. And most of the
"educational psychology" taught in my college is reiknforcement theory. And
I know schools where teachers wear stop-watches so that they can be precise
about their reinforcement schedules. And schools where children eare put in‘
dark closets so they won't get reinforcement for misbehavior (that's called
"time out¥})., I don't think reinforcement theory will be deead in academia
for a couple of decades yet, and maybe that's optimistic. And I live in
academia.

In his 1973 book, Powers devotes about as much space to reinforcement




tht.:ory as you do in your 1975 book. There is a larger proportion in other
things I have sent you simply because Powers keep running up against people
vho believe in the power of the stimulus.

One of my specialties is research method. And the metatheory of
current methodology in the social sciences is S-0-R, with no feedback in it.

Powers wants to work out a model detailed enough that he can actually
build (using a computer) a simulated "creature.” Indeed, he has built a small
one. It is described in a series of articles in Byte. I enclose a couple
of diagrams from one of those articles as Exhibit C.

Have you read about, or did you see on the TV, the artificial or
similated pterosaur that was built under the auspices of the Smithsonian
Institution? I thought it a thrilling triumph. A wingspread of about 30
feet, I think. And the poor creature had no tail and had to steer with its
big beak! Anyway, its directtion and altitude change could be controlled
by radio by humans on the ground, but its immediate choice of exact amounts
of cheange in beak angle, wing-warp, and all that couldn't possibly be
done from the ground. By the time the people on the ground saw which way
the air currents were tossing the creature, it would be too late to
compensate. The creature had sensors in it to tell it about comparative
air pressures, speed of air flow over the wing and head and all that, and
the quicl} adjustments to maintain balance, yaw, amount of wing-warp to
compensate for air-flow while turning, all that had to be controlled by
feedback circuits that automatically kept the right information-coming in
from the sensors. In your term, the people on the ground supplied the
higher-level biases, but the creature had to have built into it lower-level
biases to check on the continuous perceptions and produce compensating
action as necessary. The pterosaur must have had circuits in it like the

circuits diagrammed in Exhibit C.

o\
I think the NASA people must v;\”& the same thing when they talk about
a spaceship "locking on" to a planet.

By the way, the pterosaur broke apart and crashed early in its
second flight--the public flight held in Wash DC. Poor thing. But it
broke apart because of too-weak "bone structure in its neck--not because
of faulty wiring. _

Anyway, that's wvhat Powers means by "model."

Ynm&ﬂglnmﬂour letters that your theory is based on
neurological studies of the brain. Well, so is Powers's. In his 1973 book,
if you ever find a copy, you will find a great deal of neurological back-up.

How might you and Powers differ? As I said, I don't think there
are any irreconcilable differences, sharp incompatibilities, or oppositions.
You or Powers might disegree with that. Anyvay, 1'll describe here what I
think are four differences, though I'll have to mention similarities even
to describe the differences.




To make references to your 1975 book easier, I have enclosed some
pages from the book as Exhibits A and B.

1. Powers offers ten levels of hierarchical control. In your
1975 book, you spend the greatest space on two: prosters and programs.
You also spend a little space there on categories and ‘patterns. In your
1983 book (that was when you sent me the "proof copy") you put equal
emphasis in chapters 7 and 8 on detection of patterns. I think the
correspondence between the two schemes is like this:

You Powers

Intensity
Sensation

J Configuration

Patterns Transition

‘1 Relationships
Categories
Programs Sequences
Prosters Programs
Principles

System-concepts

So there is one difference,'though in comperison to main-line
psychology, there is a lot more similarity there than difference.

2. Both you and Powers emphasize purpose in behavior. Comparing
Powers 1973 and Hart 1975, however, you put a lot more space on how we
are organized to act, and Powers puts a lot more on how we ascertain that
we are acting the way we want to act {control of perception). In your
1983 book, with your emphasis on feedback from reality instead of from
the teacher, you come a lot closer to Powers.

Again, there is something of a difference, but a lot of similarity, too.

3. Powers insists at every point on the closed feedback loop running
both through the neural net and through the environment. He holds onto it
like a bull terrier with a bone. Look at the circuits in Exhibit C and the
figure 2 in the pages of my writing that I sent you. But then look at your
figures 7, 8, 10, and 13 in Exhibit A. In none of those figures can I find
the closed feedback loop. It must be implied, but I cannot trace one in

the diagran.

At the top of page 76 (Exhibit A), I find a mysterious use of the
word "loop." You use the word end the corresponding thing in your diagram
to characterize a program (Powers's "sequencd). I've never understood that.




By cealling a program (sequence) a loop, you might mean that a program
is used until it is no longer needed, end you might want to imply that control
of what is going on is then returned to the proster or to some higher-up
proster. On the other hand, you might mean that the efficacy of the program
is monitored by feedback. Maybe your loop implies feedback.

So there is certainly a difference in emphasis. Indeed, in your
previous letter to me, you said that we don't always act to control input,
and especially children do not. Powers says always, always, alwvays.

4. Both you and Powers say that we make our own patterns, programs,
prosters, principles, and so on out of our experiences. You ere a lot more
explicit about the value of random input, and you spend a lot more space
on the virtues of a rich environment--and, of course, one unordered by the
teacher. Your chapters 8 and 17 in the 1983 book are very good on that.
That's a difference in emphasis; I think Powers would epplaud you.

5. I'll add one more difference, though it is not a difference in
writing or theory; it is a difference in direction and application of work,
and I've already alluded to it. You want to go immediately to workaday
application in schools. Powers wants to improve psychological research.
Both of you have very high standards. You insist on measurable outcomes
with every teacher who has learned your theory that are far beyond what
the average educational researcher is satisfied with. Powers insists on
predictability at least as high as that shown in ‘Exhibit D.

There again, a difference and a similarity.
And now, at the risk of boring you, I'll list some silimarities.

1. See Exhibit A, pp. Th-120. You tworagree that higher levels in
the neural net set biases (your term) or reference signals (his term) that
throw svitches (your term) or provide weightings (his term) to select muscle
action (programs, in your context). . '

2. Séé'kxhib:lt A, _‘the paragraph two-thirds down on page 76. You
agree that control systems reach into many regions of the brain.

3. See Exhibit A from the bottom of page 79 into page 80. I think
Powers will mostly agree with what you say here about interrupting a program,
though it does not always produce anncyance or anger. When the dog comes to
the log and must change to programs for stepping over it, the change is no
doubt usually done unconsciously, with no emotion produced. No?

4, See Exhibit A, pages 83-120. Your “biases" and Powers's
"reference signals" seem to me as close to identical as makes no difference.
Your explanation at the top of page 87 of choice of program is very similar
to vhat Powers means by weighting in Exhbbit C.




5. Exhibit A, bottom of page 87. Here you say that the brain
perceives, evaluates, and deals with the situation. And then you say that
by situation, you mean what is perceived by the individual. So it seems
to me that the correspondence between your concepts and Powers's g0
something like this:

You Powers

Perception of situation Perceptual input

(Perception of whatever is

perceived)

Evaluating the situation Comparator compares input perception

(evaluating the perception) with reference signal and produces
"error" signal

Dealing with situation Eeror signal sets off action that

(acting to alter perception) continues if perceptual input now

produces smaller error signel

6. Exhibit A, page 120. The example here implies--in a phrase
like "A new perception signal now goes to the evaluation proster"—~that action
is taken to alter the perceptual .input to bring it closer to a bias-setting.
That is, the fish is acting to control perception.

T. Exhibit B. You agree that perception is a continuous kind of ‘thing,
not pulsing or episodic. And that the "brain's interest is in changes"--error
signals. And that choice of action comes from "feedback and constant
questioning of the environment."

Driving a car -1; also one of Powers's favorite examples.

i aae Oh-speakiug.-ot”randou input, I think Exhibit D is a very nice emmple,
*:ln the sm.u of vha.t we can ao v:lth random input.

Well, I’ hope I have not wearied you.

If you srtill want to look at Powers's book, I'll send you mine--
actually, I have two copies.

I ought to be able to write 750 words in a month. I'll certainly try.

Yours,

thiu
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The Concept of Proster

I.N its most elemental terms, Proster Theory sees human behavior
as resting on a two-step cycle:

1. Choosing, from an existing repertoire, 2 program that best seems

to fit the observed situation;

2. Putting the program into effect.
Typically, we decide, then act.

Ifmsomemmncemmdmdualhuonlyoneoouueof&cmn‘
open (it is not easy to imagine such a case), then the decision would =
be automatic—but note that having no choice would mean not even -

respmmwyto,ﬁndmlowerlevelmimnk.mdtheymy.,pko

nueqmuyplmmuuchoicemu,mm'mf_ o
nntilachoucehubeennude and the choice must be made from .- ° |

a car and driving off, unless (a) a car is there to use—the situation—
and (b) I am able to drive a car—the

Suppose that a third party p. mentseesthttlmisthemmd : =
oouldbensed,bntthattorsomeremnldonotleeu.Sohrnmy )
behavior is concerned, no car is there, for what I decide to do is
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The Concept of Proster 79

Let me stress the basic tenet of the thcory:‘ the brain is organized
into prosters, the hicrarchy of prosters represents the basic, pervasive
mechanism by which the brain works. We perceive, recognize,
cvaluate, remember, think via level upon level of prosters.

Let us note that this system providces, as does the man-made com-
puter, for branching or programmed alternatives for meeting common
conditions. In the instance of the smoker rcaching for cigarettes, the
hand entering the pocket feels for the pack in the front of the pocket;
if it is not found there, the program branches and fingers fecl in the
back portion; if nothing is found there another branching is cut in
and the hand feels in another pocket. These are all pre-set alterna-
tives, within prosters well below the attention level.

But suppose no cigarcttes are found. In this case the program has
been aborted, and an aborted program typically “sounds an alarm™
that instantly brings the problem to attention level. This is a pro-
foundly important mechanism that we shall examine in depth. For
the moment consider what happens if you are walking along (execut-
ing a locomotion program) when suddenly your foot penetrates what
seemed a solid surface, into a hidden hole. No matter what your
attention may be on at that moment, the abortion of the walking
program will take precedence.

Or suppose you reach for your wallet to pay for a purchase and
find the pocket empty. You are likely to feel the effects of a surge
of hormones responding to an emergency call—even if in an instant
you recall that you deliberately left your wallet in a drawer and
have cash in another pocket. In Proster Theory terms we would say
that you had a scare not because you thought your wallet was lost
or stolen, but because a familiar (and important) program was
aborted.

Abortion of a program produces emotion because it is a threat;
“Something is wrong!” How much emotion is felt, and of what kind,
depends on the importance or implications of the program. Suppose
I am taking a shower. Following my usual program, I step out and
reach for the towel on the rack. But there is no towel there. Instantly
I feel annoyance, quite possibly vented with an expletive. The abor-
tion forces the problem to my full attention, driving out whatever I
was consciously thinking about. I am now forced to rechoose a pro-
gram at the attention level. I might call to someone to kindly bring
a towel (program B), or go dripping wet to the closet to get one

e b e
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80 HOW THE BRAIN FUNCTIONS

(program C), or raid another rack (program D), or otherwisc find
a program I can execute.

But now suppose 1 am not at home, but a first-time guest in a
strange house, and my bosts are asleep. Lacking a program, I may find
myself at least for a tame confused, embarrassed, and immobile—
I have no available program, I don’t know what to do. The young,
I suggest, often seem to older people cither stupid or rude because
they simply have far fewer established programs in their prosters.
Lacking choices, they may appcar silly, boorish, careless, or insensi-
tive. Note too that in emergencies such as accidents, fires, explosions,
and the like many bystanders oftcn scem rooted to the spot. Either
they have no preexisting program that can be cxecuted, or the selec-
tion process has been for the moment inhibited. They do nothing;
they may be described as frozen in their tracks. Unless they have
a program to execute, there is nothing they can do but freeze. No
program, no activity, m spite of tremendous “stimulus.”
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Prosters in Action g3

1
i

In recent years

it has become vigorously evident that children can achicve important
learning far earlier than traditionally they were thought capable of.
Within education, where folklore serves so commonly as respectable
wisdom, this has not of coursc served to dispel entirely notions about
children's brains or eyes not being mature cnough when they enter
school. Should this nonsense somchow be knocked down, many
teachers have a fall-back position: the child, they submit, should not
be subjected to the pressure of lcarning. What they really mean, of
course, is the pressure of teaching. To learn is preciscly as natural
and necessary as to breathe. To prevent or hinder a chi.ld from learn-
ing is the exact equivalent of interfering with his physical growth.
Assuming the inventory of prosters has been acquired, how is the
right program selected from the many available? .
Consider again the diagram of a single proster, with some ad.dl-
tions (Figure 8). Note here the additional inputs to the switching
device (SD), a, b, c,...n . )
Recalling the discussion of homeostats and the term bias, referring
to the setting of a homeostat (as we sct the houschold thermostat
that controls the heating plant), we can call these side ipputs s.lmpl.y
biases. These bring signals from elsewhere in the brain, which in

INPUT ~>———m

Figure 8

-

be activated. -

sum influcace which of the selector switches (S) in the proster will :
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104 HOW THE BRAIN FUNCTIONS

But today the concept of
feedback is well established. We perceive in a continuous process,
as we flow from situation to situation. Our brain's interest is in
changes in the situation. And via feedback and a constant questioning
of the environment, humans in good health vigorously probe for the
information they need to live by.*

How do we steer a car down a road? We turn the steering wheel
what seems the approximate amount requircd—the tyro’s guess may
be far off the mark, the experienced good driver’s estimate very close
—and then sec what happens. If the car is veering to one side, a
correction is made; the effect of this is noted and further correction
made. The good driver makes many corrections, so continuously and
smoothly, with little if any overcorrection, that the back-and-forth
procedure of asking “How am I doing?” and getting the answer does
not become apparent. Yet if one watches the hands on the wheel,
the frequent tiny corrections can be readily noted.

If T go up a flight of stairs, I activate a much-used locomotion
proster that enables me to lift each foot in turn to just about the
right height to come down accurately on the next step above, but
it is the feedback from the increasing pressure on the sole of that
foot that permits me confidently to shift my weight to it. Reach up
with thumb and forefinger to grasp the lobe of your ear firmly. Feed-
back from receptors, thousands of them, in arm and hand, give you
knowledge of where your thumb is in relation to your ear; and as
you grasp, the pressures on ear and fingertips tell how hard the
muscles are squeezing. At every instant in these actions information
isﬂowingbothtoandfromthebnin.andeachﬂowisinﬂmdng
theother.. .- = .. wamaegesio : o :
~ The same is true in “outside” perception. Our receptors are not

passive mechanisms, slaves to outside inputs. To quote Pribram, one

of the relatively few investigators to wed psychology and neurology:

A great deal of work has been done to show that the activity of all
reccptors, or at least the input channels from them, is directly con-
trolled by the central nervous system. These “gates” allow the
organism.to be sensitive only to certain excitations—the gates in
turn are self-adapting mechanisms, i.c., they are subject to gradual
alteration by the very inputs they control.?
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Figure 15: The 2-level hierarchy simulated in this article. Three level-1 systems each
control the amount of tension in 1 muscle, as represented by the 3 level-1 perceptual
signals. Copies of these 3 perceptual signals reach all 3 level-2 systems, where they are
weighted and summed so as to tepresent the X component of muscle force (P(2,0)), the
Y component of muscle force (P(2,1)), and total muscle force or muscle tone (P(2,2)).

Each second level system sends an amplified and smoothed version of its error signal
as an output signal to all 3 lower-level systems. Each output signal'splits into 3 identical
branches, 1 for each level-1 system. When a branch reaches a level-1 comparator, it
may be connected directly or through an inverter before being summed with other
reference inputs. There is no other weighting of output signals. If necessary, an inverter

is used to preserve negative feedback for a particular path.
Each level-1 system amplifies and smooths its error signal to make an output signal

“reaching just 1 muscle.

A higher-level system determines the reference signals for XY, and total force. These
are specified by the operator of the simulator. All systems correct their own errors

simultaneously.
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ure 16: Topological transform of figure 15 shows how control systems are arranged in the human nervous system, at least accor-
ing to some cybernetic theoreticians. The major difference from figure 15 is that all sensory functions are lumped together at each




