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Chapter 6

Do it yourself

have put before you a lot of pages of theory 
and argument.  It is time to give you relief 
from stretch ing your imagination and let you 

stretch something with your hands.  I will de scribe a 
few games you can play with a friend.  I urge you to 
do them.  The games will give you some experience 
with (a) con scious ly ob serv ing yourself controlling, and 
(b) ob serv ing an oth er per son controlling.  You will get 
an un der stand ing of the basic prin ci ples that words 
alone cannot convey.  My de scrip tion here follows very 
closely Pow ers’s Chap ter 5 in his 1998 book, even to 
using many of his sentences (for which thanks).

THE RUBBER BANDS

Get two rubber bands just alike, three or four inches 
long.  Knot them as shown in Figure 6–1 by passing 
one through the other and pulling them tight.  You 
will also want a  table where you can sit across from 
your friend or side by side.  And you will need a mark 
on the table between the 
two of you.  You could 
put a mark on a piece of 
paper and lay the paper 
between you.  Or use a 
dent or mark already on 
the table.  (You can do 
this exercise with out a 
table, but a ta ble is com fort able.)  Each person now 
hooks a fi nger through an end of the rubber bands, 
stretch ing them horizontally an inch or so above the 
paper.  If you sit side by side, use your outside hands 
to avoid bump ing into each other.

Designate one person as Ex per i ment er and the 
oth er as Con trol ler.  (Change roles from time to time 
so that both people can see what’s go ing on from both 
view points.)

The task of the Controller (C) is sim ply to keep 
the knot that joins the rub ber bands exactly over the 
mark.  The internal standard that C must adopt to 
per form this task is the relation between the knot 
and the dot—namely, the knot holding di rect ly over 
the dot.

The Experimenter (E) uses E’s end of the rub ber 
bands to dis turb the po si tion of the knot.  E can do 
that by moving the fi nger for ward or back, left or 
right—in any hor i zon tal direction (not up to ward the 
sky or down to ward the earth).  E should un der stand 
that the object of this experiment is not to pre vent C 
from controlling the po si tion of the knot.  You cannot 
keep the knot sta tion ary (ex er cise con trol) if the oth er 
player moves faster than your nat u ral re ac tion time 
can com pen sate.  Move smoothly, not too fast.  The 
lessons to be learned will be much more obvious to 
both of you if C is able to keep the knot always close to 
the mark.  Of course, after the basic observations are 
made, E can try all sorts of things to see what control 
looks like under diffi cult con di tions.  But especially at 

fi rst, we want to keep the 
con di tions easy by let ting 
C learn to get good con-
 trol of the knot.  E moves 
the dis turb ing end of the 
rub ber bands around in 
any kind of slow pat tern, 
while C con cen trates on 

keep ing the knot ac cu rate ly over the dot.  A few 
min utes’ prac tice should be enough.

You will notice very soon that every motion of E’s 
fi nger is re fl ect ed ex act ly by a motion of C’s fi nger.  
When E pulls back, C pulls back.  When E moves 
in ward, C moves inward.  When E circles left, C 
cir cles left.  C must do that, of course, to keep the 
knot sta tion ary.  Dis count ing small con trol errors, at 
every moment C’s hand is exactly as far from the dot 

Figure 6–1.   The  Rubber Bands

I 
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as E’s hand (if the rubber bands are identical).  The 
action illustrates very plainly the phe nom e non of con-
trol—that we act in op po si tion to a dis tur bance.

If a third observer happened on this scene, what 
would the fi rst im pres sion of these actions be?  It 
would be that C is mirroring the movements of 
E sym met ri cal ly around the dot.  It would not be 
ob vi ous which person is putting in the disturbances 
and which one is coun ter act ing them.  Even if E 
con fessed to being the disturber, it would still not be 
obvious that con trol is happening.  Much more like ly, 
the third ob serv er would see E doing things and C 
reacting to them: stim u lus and response.  The third 
observer would say that what E does caus es the acts 
of C. The third observer might not notice that the 
knot stays over the dot.

This interpretation, based on a quick judg ment, 
would be rea son able.  The third observer might 
well lose interest at this point, and leave with the 
im pres sion that control theory is just the same old 
stim u lus-and-response idea that’s been around since 
great-grand fa ther’s day.  But a quick glance is not 
enough to grasp that control is going on.

Remember the basic organization proposed by 
PCT: perception, com par i son of the perception 
with an internal standard, detection of error, and 
con ver sion of error into an action that affects the 
per cep tion.  C is per ceiv ing the present position of the 
knot rel a tive to the dot.  The perceived re la tion ship is 
com pared with an internal stan dard—knot over dot.  
The dif fer ence (the per ceived hor i zon tal distance of 
the knot from the dot) is con vert ed into an action 
(a motion of C’s end of the rubber bands) that will 
bring the per cep tion of the knot-to-dot distance to the 
dis tance re quired by the internal stan dard—zero.

How could we test whether the PCT model is 
right, or wheth er the stim u lus-response in ter pre ta tion 
is just as good?  According to PCT, what is be ing con-
 trolled is a perception of the knot and dot.  The stim-
 u lus-re sponse in ter pre ta tion (in one form) says that C 
is re spond ing to move ments of E’s hand.  So the two 
the o ries are actually claiming that C is re spond ing to 
dif fer ent perceptions of the sit u a tion, and we ought 
to be able to decide which claim is right.

An easy test would be to get a piece of card board 
and use it to keep C from seeing fi rst E’s hand, and 
then the position of the knot.  If C has been re-
 spond ing to movements of E’s hand, then blocking 
the view of E’s hand while still allowing the knot to 
be seen should greatly modify C’s be hav ior.  On the 

oth er hand, if C is perceiving the re la tion ship of knot 
to dot, block ing the view of E’s hand should have no 
effect on C’s actions, while block ing the view of the 
knot and dot should make con trol much worse, if not 
de stroy it.  If you want to be sure what would happen, 
you can get a piece of card board and ac tu al ly do those 
two things, though it would be easier sim ply to ask 
C, “Are you watch ing E’s hand or the knot?” C will 
deny pay ing attention to E’s hand.

Doing this test more formally, using in stru -
men ta tion and com put ers, shows that control of 
the knot-to-dot distance depends crit i cal ly on the 
con trol ler’s being able to see the knot and the dot, 
and not at all on the ability to see the cause of dis-
turbances of the knot.  I will show several ex am ples 
of this fact, dem on strat ed by the use of com put ers, 
in the next chap ter.  Recognition of this fact is one 
of the cru cial dif fer enc es between PCT and other 
psy cho log i cal the o ries.  Other the o ries try to explain 
how it comes about that people perform par tic u lar 
acts—such as mov ing the end of a rub ber band in a 
par tic u lar di rec tion.  PCT tries to explain how it can 
come about that peo ple main tain a particular percep-
tion—such as the relation between a knot and a dot.  
Rec og niz ing the fact makes a huge difference in the 
success of the ex pla na tion.

As well as using a piece of cardboard to hide the 
knot, there is another way to test for control.  The idea 
here is simply to fi nd out wheth er the knot is doing 
what it would be doing under solely phys i cal effects.  
Let C, for a mo ment, hold C’s end of the rubber bands 
sta tion ary.  Let E start with the rub ber bands almost 
slack, and then pull di rect ly away from the dot by 
about six inches.  Watch the knot.  The knot will move 
half as far as E’s end of the rubber bands moves.  This 
shows us the effect on the knot that E’s dis tur bance has 
when C does noth ing.  E could fi gure this out without 
any help from C at all.  E wouldn’t need C’s fi nger to 
hold one end of the rub ber bands in place.  C could 
go to lunch, and E could use a dowel in the table to 
hold C’s end in one po si tion, and E could watch the 
knot move half as far as E’s fi nger moved.

But with C’s fi nger hooked into a rubber band and 
with C acting to control the position of the knot, E 
can now apply exactly the same dis tur bance as be fore 
and observe what the knot does.  Now, of course, 
pull ing back by a calibrated amount will have es sen -
tial ly no effect on the position of the knot.  The knot 
will move only a tiny fraction of the amount that it 
moved when there was no con trol system attached 
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to the oth er end.  This failure of the dis tur bance to 
have the phys i cal ly pre dict ed effect is a strong clue 
that there is a control system acting.  It is not infal-
lible as a proof that control exists, because you still 
have to rule out sim pler ex pla na tions for the lack 
of effect, but it is in fal li ble in the other direction.  
If the amount of move ment of the knot is exactly 
what you would pre dict under the as sump tion that 
there is no control sys tem, then you have ruled out 
the existence of a control sys tem.  This test can elim-
 i nate wrong guess es very quick ly, which is almost as 
help ful as being told what the right guess would be.  
Indeed, these two tests—cutting off C’s sight of the 
knot and cutting off C’s control of the knot—are 
es sen tial parts of the procedure known in PCT lore 
as The Test for the Con trolled Quantity, which is the 
core of ex per i men tal method in PCT.  You can see 
that this method is eminently suitable to ex am in ing 
con trol on the part of an individual.  I will say more 
about The Test in Chapter 7.

I have mentioned in earlier chapters that PCT 
in cludes multiple levels of feedback loops, though 
I have not yet explained much about that.  We can, 
however, illustrate two levels of control with the 
rub ber-band game.  To do so, let C make the knot 
move very slowly and uni form ly around the dot in 
a circle, with a radius of about one inch.  The knot 
should take at least ten seconds to go once around 
the cir cle.  E, of course, con tin ues to move the other 
end of the rubber bands in big, smooth, slow, random 
pat terns.  If E sees that C is having trouble, E should 
slow down the disturbances.  We want to see the 
con trol ler suc ceed ing, not failing.

Obviously, the internal standard is no longer “knot 
on dot.”  Per haps, as many theoreticians in this fi eld 
have done, you unconsciously assumed that the dot 
was specifying the internal standard—that the knot 
was the con trolled perception, and it was brought 
to the standard set by the dot.  Now, however, we 
can see that the controlled variable was really the 
re la tion ship between the knot and the dot.  Now 
the knot is being maintained in an ever-changing 
re la tion ship to the dot.  And if you still think the dot 
is not sim ply part of the con trolled per cep tion, we 
can let E choose to move the piece of paper as well 
as the rub ber band—the two simultaneously.  C is 
con trol ling a re la tion ship be tween two perceptions, 
one of the dot and the other of the knot, and keeping 
this re la tion ship in a match with an internal stan dard 
that now in volves continuous mo tion.

If you are only reading this description, this 
won’t be obvious, but if you are actually doing the 
ex per i ment, you will realize that the ex per i ment er, 
all this time, has been moving the disturbing end of 
the rub ber bands around in big continuous pat terns.  
You may have been thinking that to make the knot 
move in a circle, C has to make the hand holding the 
rub ber band move around in a cir cle—bigger than 
the knot’s circle, but a circle.  Actually, if C were to 
hold a mark ing pen through the loop in the rubber 
band so as to leave a record of hand movements on 
the paper (this is worth trying), the trace would show 
not cir cu lar move ments but a random mess.

In the movements of the knot relative to the 
dot, we are see ing the in ter nal standard that C has 
cho sen.  The internal standard de ter mines what the 
con trolled perception will do.  But in the move ments 
of C’s hand, we see a com pos ite of the effect of the 
in ter nal stan dard and the even larger effect of the dis-
turbances.  The hand movements cor re spond nei ther 
to the in ter nal stan dard nor to the disturbance; they 
represent what has to be done to maintain con trol as 
the dis tur bance changes.

Let C now stop the motion of the knot at a point 
one inch to the left of the dot while E con tin ues to 
apply disturbances.  Now we are back to the original 
case where C’s hand movements are symmetrical with 
those of E—but C is now main tain ing the knot in a 
different and now stationary re la tion ship to the dot.  
The control process is just like the fi rst one, but with 
a different internal stan dard.  We can call this one 
lev el of control.

The second level of control is the one that per ceives 
continuous change.  When the internal stan dard for 
this kind of change is the per cep tu al equiv a lent of 
“one revolution every 10 seconds,” the knot moves 
in a cir cle be cause the internal standard for knot posi-
tion is being changed so as to maintain that per ceived 
circular move ment.  The fi rst level of con trol, which 
is concerned with maintaining a par tic u lar, relative 
position of the knot and dot, is be ing used as the 
output of the second level of con trol, which is being 
used to maintain a per cep tion of cir cu lar move ment.  
The position control sys tem is be ing used as part of 
a motion or trajectory control system.  C could use 
a different trajectory con trol system, and make the 
knot write C’s name.  Many different higher-lev el 
control processes could be car ried out using this 
same position-control sys tem (al though not at the 
same time).


