
 
 

Questions for discussion and close reading:  
Behavior: The Control of Perception by William T. Powers (2nd Edition, New 
Canaan, CT: Benchmark Publications, 2005). 

 
These questions were prepared by Kent McClelland for a short course on Perceptual 
Control Theory taught at Grinnell College in the fall semester of 2013. Page numbers 
from B:CP are shown in parenthesis.  
Some of the questions have been borrowed from the study guides distributed by 
Richard Marken and David Goldstein for the CSGnet online course on Behavior: The 
Control of Perception during the summer and autumn of 2013.   

 
0. Discussion/close reading of B:CP Preface and “The Secret of the Great Machine.”  

Secret:  
• How does a flyball governor work? (vi) 
• Powers argues that the science of human behavior took a wrong turn in the 

19th century. What was that misstep, according to Powers? (vi)  

• What does Powers mean when he says that the existence of machines like 
the flyball governor “totally changes the nature of the old arguments about 
purpose, intention, and goals”? (vii) 

• Why does he see the concept of negative feedback control as revolutionary? 
(Do you agree?) 

Preface: 
• Who is the audience for this preface? 

• What do you see as the distinction between mechanism and humanism? (xii) 
Does this distinction make any sense to you? Do you think of yourself more 
as a mechanist or a humanist?  

• What point is Powers trying to make in the discussion of mechanism versus 
humanism?  

• In the discussion of mechanism versus humanism, the mechanistic approach 
is treated as being equivalent to behaviorism: “… there is mechanism in 
behavior – but it is not the mechanism the behaviorists have in mind.” (xii) 
Since the “cognitive revolution” against behavior was in full force at the time 
B:CP was first published (1973), does the focus on behaviorism give the 
impression that the theory ignores current developments in psychology? 
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• What do you make of the discussion of the “Soul,” “Atman,” “Awareness”? (xii 

bottom) What is being foreshadowed?  

• What is the point of saying in this Preface that “the theory nowhere predicts 
how a particular person will react to a particular event”? (xiii) Can you think of 
examples of theories that do make such predictions?  

• Similarly, what is the point of saying the theory is not “concerned with relating 
behavior to antecedent events”? (xiii) Again, can you think of theories that are 
concerned with doing this?  

• What do you think Powers means when he says that the model is “nearly 
devoid of specific behavioral content”? (xiii bottom)  

1. Discussion/close reading of B:CP Chapter 1.  

• Why does Powers describe all stripes of psychologists (and neurologists) as 
behaviorists under the skin? (1)  

• What does he see as the error in psychologists’ understanding of causality? 
(4) 

• What does he think is missing from the conventional psychological description 
of behavior? (7) 

• Look at the Leading Questions. (10) 

2. Discussion/close reading of B:CP Chapter 2.  
▪ What does Powers see as psychologists’ misunderstanding of the methods of 

the hard sciences? (11) 
▪ What does he mean by extrapolation? Why is it a kind of generalization? (12) 
▪ What does he mean by abstract generalization? Do you know any theories of 

this type? (14) 
▪ What does he mean by a physical model? Why does he think that most 

psychological models aren’t actually models of this kind? (15)  
▪ What is the difference between an “internal” and an “external” model in his 

view? What does he think is superior about an internal model? (19) 
▪ Look at the Leading Questions. (20) 

3. Discussion/close reading of B:CP Chapter 3. “Premises” 

• What are the basic differences between analog and digital computers? Why is 
an analog computer a better model for the brain, according to Powers, than a 
digital computer? (23) 

• Why does Powers present all these diagrams of neural connections? Have 
any of the findings he uses in this chapter been superseded by more recent 
research? 
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• What is the advantage of the premise that all perceptions are “neural 

currents”? How are perceptions different from “conscious perceptions”? (35) 

• If all perceptions are “neural currents” then why do all perceptions seem so 
different from each other? Why does the perception of “blue” differ from a 
perception like “honesty” if they are both just the rates of firing of neurons? 
(37) 

• Do you agree that “experienced reality” is different from “a supposed external 
reality” as Bill says on page 39 of the chapter? If so, why? If not, why not? 

• Look at the Leading Questions. (40) 

4. Discussion/close reading of B:CP Chapter 4. “Feedback and Behavior” 

• Why, according to Powers, is it not enough to look at behavior as chains of 
stimuli followed by responses followed by more stimuli, etc.? (42) 

• Why is feedback never positive in a control system, according to Powers? 
What happens when feedback is positive? (45) 

• How does Powers’s define “reference conditions”? Why are a person’s 
reference conditions often difficult to observe? Is there any way to figure out 
what reference the person is controlling for? (46-47) 

• Why does the relationships keep changing between a given stimulus and a 
person’s actions in response to the stimulus? (48) 

• Why does Powers regard most “stimuli” in psychology experiments as just 
disturbances? And why does he think that the relationships between these 
disturbances and the subjects’ actions in response to them are not very 
interesting? (49) 

• What is Powers’s “objective” definition of “purpose”? What is the connection 
between purposes and goals? (50) 

• What is a hierarchy of purposes, and why does Powers say that we have to 
be thinking in those terms in order to understand people’s behavior? How 
does having a hierarchy of purposes avoid internal conflict between control 
systems? (51) 

• Why do higher-level control systems in the hierarchy have to take longer to 
correct their errors than lower-level control systems? (53) 

• Do you agree or disagree with this statement: When you observe someone 
else’s behavior, PCT suggests that you should ask what aspect of a person’s 
experience is being altered, influenced, or regulated by the person’s actions. 

• Consider the following statement: It is found out that a person is engaging in 
self-cutting. What do you think a person might be controlling by this action? 

• If a person has no preferences, that is, the person keeps saying, “I don’t 
care,” what do you think the person might be controlling? 
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• Do you think that a person could “over-do-it” when it comes to controlling 

his/her experiences? Explain your answer.  

• Look at the Leading Questions. (55) 

5. Discussion/close reading of B:CP Chapter 5: “The Control-System Unit of 
Organization” 

• Why does Powers argue that “admitting subjective phenomena in this model” 
makes the model more objective? (60 near top) 

• What is the difference between Figure 5.1 and 5.2? Any questions about 
Figure 5.2?  

• Note the definition of loop gain on p. 63. Why do you need to break the 
feedback loop to measure it? 

• Note typos on p. 64. In line 2, the fraction 10/11 should be 1/11. In line 4, the 
formula 1/(1+A) should be A/(1+A). 

• Note definition of reference signal on p. 65. How is it like a goal? How is it 
different from our usual definition of a goal? (66) 

• On p. 66 (first full paragraph) Powers says, “every changing aspect of that 
behavior reflects a corresponding change in reference signals.” What is he 
saying? Explain. 

• What is a transfer function? Why is Powers not particularly interested in 
transfer functions? (67) 

• Look at the Leading Questions. (68) 

6. Discussion/close reading of B:CP Chapter 6. “A Hierarchy of Control Systems”  

• How does Figure 6.1 differ from the figures in Chapter 5? Any questions or 
observations? 

• Why is it important that the closures of all the CSU’s in the brain happen by 
means of “physical properties and laws in the environment”—via feedback 
functions? (72 middle) 

• How do speeds of error correction correspond to levels in the hierarchy? How 
does Powers interpret “reflexes,” like the knee reflex? (73) 

• Note p. 75 first full paragraph: capsule description of the dynamic workings of 
the perceptual hierarchy. The last sentence says, “The fact that the feedback 
loop always passes outside the behaving system means that there is always 
a behavioral experiment that can be applied to investigate the system’s 
properties at any level of organization.” Explain. 

• What is the “meaning of meaning” from the PCT perspective? What does 
Powers mean by asking, “are all controlled quantities, in a fundamental way, 
nonsensical”? (75 bottom, also 76-77) 
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• Powers says that he is discussing “two models”—“one of the physical world 

outside the behaving system and one of the world inside.” What is he saying 
here? (77 last full paragraph) 

• Powers claims to be constructing a “complete” model (rather than a “correct” 
model), one that has no scope limitations (78). Why is completeness 
important from his point of view? What do we mean by scope limitations? Do 
other psychological models usually have scope limitations? (78-80) 

• Look at the Leading Questions. (80) 

7. Discussion/close reading of B:CP Chapter 7: “First-Order Control Systems: Intensity 
Control” 

• Powers describes first-order control systems as an “outer shell” between the 
nervous system and the surrounding environment (81). What does he mean? 

• Note a typo on p. 85: Equation 3a should be p = kr / (1+k) + cD / (1+k)  

• “The muscle tension itself varies over a wide range without any change in the 
reference signal” (86). Why is this important? 

• What does vary with the reference signal? (86) And why do engineers trace 
causal connections backward around a causal loop? (87)  

• Note: Reference signals say, “make it feel like this.” And the perceptual signal 
says, “feeling like this.” (87) 

• What does Powers mean by “800 degrees of freedom”? (92) 

• How come “the set of all first-order perceptual signals emitted by first-order 
input functions is the only environment that higher systems can respond to”? 
Explain. (94) 

• Why does the assumption that “first-order perceptual signals can only vary 
along one dimension frequency” mean that they only register the intensity of 
stimulation, without reference to the kind? (94) 

• And why, at the first order, do “all stimuli feel alike”? (96)  

• Rick Marken, in his onlinr study guide for Chapter 7, talks about psychological 
studies of “deafferented” subjects as possible counter-evidence to PCT. Are 
you familiar with these studies? What do they show? Do they offer persuasive 
evidence against PCT? 

• Look at the Leading Questions. (97) 

8. Discussion/close reading of B:CP Chapter 8: “Second-Order Control Systems: 
Sensation or Vector Control” 

• Powers says that the “general relationship proposed . . . between second-
order control systems and first-order control systems puts the second-order 
systems in control of the first-order systems” (98-99). What is he saying here? 
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• Second-order systems have a many-to-one relationship to first-order systems. 

How does that work? (99 bottom) What does Powers mean by a “weighted 
sum”? (100 bottom) And why does he talk about it as a vector? (101 bottom) 

• Powers says that second-order systems are one-dimensional, so the pattern 
of currents generated by the first-order systems connected to a second-order 
system can change “without changing the magnitude of the perceptual signal 
of second order” (103 bottom). He also calls this relationship an “invariance” 
(103). What is invariant here? 

• Why does he describe the perceptual signals of second-order systems as 
“sensations”? (106) Can you give your own example of a sensation that 
involves the sum of many different first-order perceptions? 

• Note on p. 108 that Powers mentions “modes of control that I do not consider 
in this model, such as adjustment of the sensitivity of control systems.” What 
might he be talking about here?  

• What is the connection between perception and action in this model? (110 
top) Can you have action without perception? Perception without action? 

9. Discussion/close reading of B:CP Chapter 9: “Third-Order Control Systems: 
Configuration Control” 

• Do you understand the argument about oscillation on p. 115? 

• Why does Powers say that function is the crucial issue in the model, not 
structure? (118) 

• What is a neural integrator? (119) What is the significance of the Hess 
experiments? 

• How does Powers define a configuration? What does he mean by describing 
it as an “invariant function”? (122) Does this explain how we recognize 
objects like chairs when viewed from different angles? (124-125) 

• Is his explanation of illusions like the Necker cube convincing? (125) 

• Look at the Leading Questions.  

10. Discussion/close reading of B:CP Chapter 10: “Fourth-Order Control Systems: 
Control of Transitions” 

• Why, according to Powers, haven’t there been more scientific experiments 
that help us to understand perception? (129) 

• How do configurations relate to the perception of motion (transitions)? Why is 
speed important? (130)  

• How is time related to the perception of change? (131) How about the 
perception of rate of change? (132) 

• What does Powers mean by talking of transitions in terms of partial 
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derivatives? (middle 133) 

• Look at the Leading Questions.  

11. Discussion/close reading of B:CP Chapter 11: “Fifth-Order Control Systems: Control 
of Transitions” 

• Why, according to Powers, does it take at least five levels of perception for an 
animal to be considered skilled? (137) 

• Why is the reference level for the fifth order of perception not itself a 
sequence but the state of a sequence? (139) 

• Note on p. 140 that he says the term event is a synonym for sequence. An 
event has a beginning, middle, and end, but is perceived as a unit. In his later 
lists of levels he uses event as the label for level 5 and moves sequence up to 
level 8, between categories and programs. 

• How is a word an event? (141) 

• What is the point of his discussion of possible neural organizations for 
“recirculation loops”? (143-145, bottom 145) 

• Look at the Leading Questions.  

12. Discussion/close reading of B:CP Chapter 12: “The Brain’s Model” 

• How, according to Powers, is a first-order neural current like a meter reading? 
An algebraic symbol? (149) 

• How might second-order signals stand for the causes of first-order signals? 
(top 151) What does he mean by saying that they are probably “analogs of 
variable attributes of the external world? (151) 

• How are third-order perceptions analogs of “invariants”? (151-152) 

• What do fourth-order perceptions add to the model? (152) 

• How does the brain’s model relate to external reality, according to Powers? 
(152 bottom)  

• Look at the Leading Questions.  

13. Discussion/Close Reading of B:CP Ch 13 Higher Levels 

• Why, according to Powers, do we think of the higher levels as pertaining to 
subjective reality, not physical reality? What does he mean by saying, “All 
levels are ‘inside’”? (155) 

• Why is level six described as “the experimenter’s point of view”? (156) How 
does looking from that point of view limit the kinds of experiments that are 
done? (157) 

• What does Powers say is wrong with the idea of concepts? (160) 
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• How does he define a “program”? (161) Note on p. 162 that he talks about 

sequences of relationships. Later versions of the hierarchy put a sequence 
level immediately below the program level and sequences become 
combinations of categories and relationships. 

• Do you think that this program level of perception is sufficient to account for 
rationality, as you understand it? (165) 

• Which way of talking about words is better, from your point of view: words as 
perceptions like any other perception or words as examples of a symbol 
manipulation level of cognition? (166-167) Which does Powers prefer (and 
why)? When Powers talks about the pitfalls of symbol manipulation on pp. 
167-168, is he conceding that the second way of talking about words is 
better? 

• Have you ever heard of TOTE units? How are they like programs? (167) 

• What is a heuristic? (169) How is the principle level of perception an example 
of heuristics? (170-171) 

• Do you see a baseball team as “ethereal”? Do you think of society as a 
“figment of our imaginations”? An element of the individual’s “psychological 
model of the universe”? (172-173) Would that mean that such system 
concepts aren’t real? When we talk about society (or the Boston Red Sox), 
are we all talking about the same thing? 

• Look at the Leading Questions. 
14. Discussion/Close Reading of B:CP Ch 14 Learning 

• What are the differences between memory, problem-solving programs, and 
reorganization (as kinds of learning)? (179) Which does Powers say is the 
most basic type, and why? (180) 

• How does reorganization change the meaning of a perception? (181) 

• Note research by Ashby and Pask, both British cyberneticists active in the 
40s and 50s. (181-82) 

• What does Powers mean by saying that the nervous system is initially 
unorganized? (183) Why is it important that the reorganization system be 
active from the beginning of brain development? 

• Powers hypothesizes a reorganization system that’s separate from the 
perceptual hierarchy. Why? (184) What is the little-man-in-the-head problem? 
What is “ultrastability”? (top 185) 

• What are “essential variables”? It that the same as “intrinsic quantities”? (185) 
How fast does the reorganization system operate? 

• What are “intrinsic reference signals” and “intrinsic error signals”? (186) 
Where do they come from? What is the output of the reorganization system? 
(187) 
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• How does reorganization affect behavior? (188) Is the reorganization system 

a control loop? When does reorganization stop? Why does Powers say that 
the “reorganizing system has no pride”? (189) 

• How should we interpret Fig. 14.1? (191) 

• How does reorganization theory compare to reinforcement theory? (190) How 
does Powers make the distinction between primary and secondary 
reinforcers? (192) What is his explanation of superstitious behavior? The 
continuation of behaviors under intermittent reinforcement? (193) Extinction? 
One-trial learning? (194)  

• How are rewards regarded differently in reorganization theory than in 
reinforcement theory? (195) Do you think reorganization adequately explains 
the phenomenon of reinforcement? Why or why not? 

• How does Powers describe the “value system” of the reorganizing system” 
(195-196)? What does he mean? 

• How does reorganization relate to levels of error in controlling perceptions? 
(197) (Is there an emotional component to reorganization?) 

• Is reorganization ever not random? (198) What is meant by “adaptive 
control”? (199) How might that kind of control relate to awareness and 
volition? (201) How does awareness affect skills that can be performed 
automatically? (202) Does this discussion relate to “mindfulness”? if so, how? 
What about learning by imitation? 

• What do you make of Platt’s idea of “invariances”? (203)  

• Look at the Leading Questions. 

15. Discussion/Close Reading of B:CP Ch 15 Memory 

• How is memory in the brain similar to disk or tape storage of information, 
according to Powers? (207-211) 

• Why does Powers envision memory as a “local phenomenon” (bottom 209) 
distributed throughout the nervous system? What is the alternative? 

• What is “associative addressing” of memories? (214-215) 

• What does Powers mean by saying, “all behavior consists of reproducing past 
perceptions”? (219) 

• What are the four “modes” of behavior? (222) What is the difference between 
imagining and remembering? (224-225) How is the imagination mode 
involved in dreaming, and what is the purpose of dreaming, according to this 
theory? (226) 

• Look at the Leading Questions. 
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16. Discussion/Close Reading of B:CP Ch 16 Experimental Methods 

• Why does Powers prefer experimental methods that are nonstatistical? (234) 

• Why are controlled quantities hard for observers to spot? (235) And how does 
The Test allow one to determine what the subject is (and is not) controlling? 

• In non-PCT research, how often are research questions really about what 
PCT would describe as finding the controlled quantity? 

17. Discussion/Close Reading of B:CP Ch 17 Emotion 

• What are the three major categories of sensations, according to Powers? 
Which category relates to emotions? Where do sensations of that type come 
from? What are the two components of emotions? (252-253) 

• Do you agree with Powers’s argument that under ordinary circumstances the 
reference signals for the “feeling” sensations are all zero, “feeling nothing”? 
(253)  

• Does it make sense to you to identify feeling sensations with intrinsic error 
signals? What about “good” feelings? (254) Do feeling sensations always 
signal that reorganization is taking place? (255) 

• How does the cognitive part of an emotion define it, according to Powers? 
(255) Why does the emotion only arise when the goal is blocked? (256) Does 
his explanation make sense to you? 

• What do you make of the “second hierarchy” of perception that splits off about 
levels 2 or 3? (258-259) Is this a successful solution to the mind-body 
problem?  

• If emotions involve intrinsic error signals that are not learned, can emotions 
be learned? (260) 

18. Discussion/Close Reading of B:CP Ch 18 Conflict 

• What is the “nothing-but” syndrome, and why is Powers complaining about it? 
(262) 

• How is control often confused with conflict? (263) 

• Why are logical conflicts not of any great interest from Powers’ point of view? 
(264-265) 

• How is conflict defined in terms of PCT, and why does it have “extraordinarily 
bad consequences” according to Powers? (265-266) 

• When does an interaction result in a “dead zone” and a “virtual reference 
level,” and what does that mean? (267) How do these phenomena work? 
(268) 

• Why is conflict most likely to happen between control systems on the same 
perceptual level? (268) 
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• How does conflict result in “stereotypy of behavior”, and why is the rigidity of a 

fixed behavior pattern at a given level a bad thing? (269) 

• How is conflict related to emotion, intrinsic error signals, and reorganization? 
(270) 

• What is arbitrary control? How is “self control” an example of arbitrary 
control? (271-272) 

• What is interpersonal control? Why does it usually result in conflict? How can 
one person control another’s actions? (272-273) 

• Why is allowing other people to control their own perceptions “the only 
practical way for hierarchies of negative control systems to coexist”? (274) 
How practical is it to adopt this kind of laissez faire attitude toward others?  

• How does deception work from a PCT point of view? What is the 
disadvantage of using deceptive practices? (275) 

• Why can’t societies come up with systems of religious principles, morals, and 
laws that solve the problems of conflict and violence, according to Powers? 
(275) Do you agree with Powers about what “human nature” is? 

• Why has any change to a social system more consistent with human nature 
taken so long, in his view? (278) 

• Why don’t reward and punishment work better, according to Powers? What is 
the “fatal flaw” in using rewards to control actions? (279-281) Is the grading 
system at our college the kind of the behavioral control system that Powers 
would regard as fatally flawed?  

• Why doesn’t the rule of law work better, in his view? (282) If the “major 
premise of civilization” has been proven wrong, as he argues, what could take 
its place? Is there any alternative to the “maze of contradictions” that 
characterizes our current society?  


