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Within weeks after the training, the office manager routinely checks
and reads her e-mail messages, but she continues to use paper memos and
office mail to correspond and conduct business. The department is large, and
some days the office manager puts as many as a half-dozen memos—each
only a few lines long—in people’s mailboxes.

e Mr. Tanner’s Class
Mr. Tanner’s fourth grade class reflects the ethnic diversity of his rural

:mmmrwoqroomlvmn Anglo American, Native American, Inuit, and African
American. There are about as many boys as girls, and the range of their abil-
ities is considerable. As in most classes, the students work at different rates,
a few rarely participate in group assignments, and some seem to chronically

misbehave.
Posted on the bulletin board in the class are these five rules (Evertson et

al., 1994):

1. Be helpful and polite.

2. Respect the property of others.
3. Listen while others speak.

4. Respect all people.

5. Obey school rules.

At the beginning of each school year, Mr. Tanner discusses the rules with the
students, and together he and the students determine what the conse-

quences will be for failure to follow them.

* Boot Camp
Recruits are quick to learn at Boot Camp, USA. Besides doing assigned

chores in their barracks, they get in shape with daily 5-mile runs and calis-
thenics. They learn to load, fire, dismantle, and clean their weapons. Per-
forming their duties well can lead to privileges such as a day’s pass to town,
but breaking the rules inevitably leads to such consequences as extra push-
ups, more miles to run, or forfeited time off.

It may not seem at first that these scenarios have much in common. Yet
all of these situations illustrate (or will, with some fleshing out) the basic
tenets of radical behaviorism.

The notion of behaviorism was introduced into American psychology
by John B. Watson (1913). Watson promoted the view that psychology
should be concerned only with the objective data of behavior. The study of
consciousness or complex mental states, Watson argued, is hampered by the
difficulty of devising objective and functional indicators of these phenom-
ena. At some point, one is forced to consider the facts of behavior. These, at
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B. F. Skinner

cannot directly observe habit strengths; they must be inferred from the rat’s
persistence in a learned behavior. Skinner argued that such inferences were
neither necessary nor desirable.

B. F. Skinner’s approach to the psychology of learning was to set out in
search of functional relationships between environmental variables and be-
havior. In other words, he believed that behavior could be fully understood in
terms of environmental cues and results. Cues serve as antecedents to behav-
ior, setting the conditions for its occurrence. Results are the consequences of
behavior which make it more or less likely to reoccur. What might go on in the
mind during learning, then, is immaterial to understanding or describing it.

Skinner’s approach to understanding learning and behavior is com-
monly described using the metaphor of a black box (Figure 2.1). That is, the
learner is a black box and nothing is known about what goes on inside. How-
ever, knowing what’s inside the black box is not essential for determining how
behavior is governed by its environmental antecedents and consequences.

Consider Private Johnson again, for example. It may well be that she
thought of Italian food while mopping floors, but explaining her behavior
does not require making reference to those thoughts. Skinner went so far as
to argue that theories of learning simply get in the way of collecting empiri-
cal data on behavior change (Skinner, 1950). He denied, in fact, that radical
behaviorism should even be thought of as a theory; rather, it is an experi-
mental analysis of behavior (Skinner, 1974).
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ing, the consequences of a response are critical in determining whether it
ever occurs again. If a dog puts its nose in a bee’s nest and gets stung, for ex-
ample, you can be sure the dog will be wary of repeating the behavior. What
Skinner proposed, then, was a basic S-R-S me_.g:c:u.rﬁ. as shown below:

~

S — R e 5
(discriminative (operant (contingent
stimulus) response) stimulus)

This relationship provides the framework from which all operant learning
laws are derived. Because the nature of the contingent stimulus determines
what happens to the response, whether it is reinforced or lost, Skinner re-
ferred to learning principles as the contingencies of reinforcement (Skinner,
1969).

The concept of reinforcement, central to Skinner’s behaviorism, was
initially expressed by E. L. Thorndike as the Law of Effect:

When a modifiable connection between a single situation and a response is
made and is accompanied by a satisfying state of affairs, that connection’s
strength is increased. When made and accompanied by an annoying state of af-
fairs, its strength is decreased. (1913, p. 4)

Put simply, behavior is more likely to reoccur if it has been rewarded,
or reinforced. Similarly, a response is less likely to occur again if its conse-
quence has been aversive. In order to understand learning, then, one must
look for the change in behavior that occurred and determine what conse-
quences of the behavior were responsible for the change. In the case of the
dog, for example, the consequence of putting its nose in a bee’s nest was
aversive, and so it learned not to do that anymore. As for the office manager,
she learned to retrieve e-mail messages frequently during the day. What
could be the consequence responsible for strengthening that behavior? Sup-
pose the manager received at least one message every time she logged on
and the content of the messages was information important to her job. It is
likely that both the receipt of the messages and their content comprised the
stimulus that was reinforcing the office manager’s behavior.

It is useful at this point to re-emphasize the functional nature of Skin-
ner’s contingencies of reinforcement. That is, reinforcement as a consequence
of behavior functions to enhance the probability of that behavior reoccurring.
But if this probability has not been enhanced, then reinforcement cannot be
said to occur. In the same vein, anything that does enhance this probability
functions as a reinforcer. To illustrate, consider the following two examples:

1. E-mail is sent to the office manager throughout the day, but she never
logs on to retrieve any of the messages from the intranet.
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But Skinner discovered a second factor that was also important. The
contingent stimulus could be presented immediately after a response to in-
fluence the reoccurrence of that response, as in the receipt of e-mail causing
the office manager to log on more frequently during the day. Or the contin-
gent stimulus can be removed following a response, with a subsequent effect
on the reoccurrence of the response. This would be the case, for example. if
the office manager learned to delete messages regularly to avoid overload-
ing her mailbox and causing her system to crash.

Crossing the presentation or removal of the contingent stimulus with
the nature of that stimulus—whether satisfying or aversive—yields a set of
basic principles for strengthening or weakening behavior, as shown in
Figure 2.2. Let us consider, first, those principles that strengthen a response,
followed by those that weaken it.

Strengthening a Response: Positive Reinforcement. Positive reinforcement
refers to the presentation of a reinforcer (satisfying stimulus) contingent upon a re-
sponse that results in the strengthening of that response. Several examples of posi-
tive reinforcement have already been discussed. Receiving e-mail reinforced
the office manager’s use of the intranet; commendations and an off-duty pass
reinforced Private Johnson’s completion of her daily floor-mopping task.
Other examples of positive reinforcement can be readily observed in class-
rooms, at home, in social situations, or on the job. Dog trainers, for instance,
reinforce “at attention” behavior with dog treats. Employers reinforce beyond

Satisfying S Aversive S
Positive Punishment
S presented contingent Reinforcement
upon R Example: Example:
Worker earns bonus for Sailor earns night in the
ideas that improve brig for fighting on duty
company performance
(R strengthened) (R weakened)
Reinforcement Negative
S removed contingent Removal Reinforcement
u R
s Example: Example:
Driver must pay stiff Student exempts weekly
fine for parking in a quizzes by performing
restricted area well on daily homework
(R weakened) (R strengthened)

FIGURE 2.2 Basic Principles of Reinforcement
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The Relativity of Reinforcers. In reviewing the conditions under which posi-
tive reinforcement influences behavior, David Premack (1959) demonstrated
that behaviors in which learners already engage to a high degree may be
used to reinforce low-frequency behaviors. This procedure of making high-fre-
quency behaviors contingent upon low-frequency behaviors in order to strengthen
the low-frequency behavior has come to be known as the Premack principle. It
is simply a type of positive reinforcement, and one effectively exploited by
parents everywhere. “You can watch TV (high-frequency behavior) as soon
as you finish your homework (low-frequency behavior).”

Choosing a Reinforcer. The Premack principle illustrates well the need to ob-
serve learners in order to determine what reinforcer is likely to be most effec-
tive. In the case of the Premack principle, there is an empirical basis for
selecting the reinforcer: The behavior serving as reinforcement is one the
learner has been observed doing frequently. In other cases, it is often a
matter of an educated guess on the basis of what is observed. Young children
seem to like colored stickers and gold stars. Soldiers go off base when given
the opportunity. Many adults appear to work hard, or take on additional
tasks, in order to earn more money. These all have the potential, then, of
serving as effective reinforcers. But only by selecting one—whatever seems
most appropriate, given the learner and the behavior to be reinforced—and
applying it, can one be absolutely sure of its effect. If it works, use it; if it does
not, try another.

Cueing a Learned Behavior. Sometimes, a learned behavior is not exhibited,
and therefore not available for reinforcement, until it is cued in some way.
The case of the office manager offers a good example. Although she reads
her e-mail, she doesn’t send any, despite having learned how to do so
during training. To evoke the appropriate response, the department chair
sends the office manager, from another location, a message that requires an
immediate reply. This is the discriminative stimulus. Unable to provide
that reply in any way other than by e-mail, the office manager sends a
return message supplying the requested information. Her response is
promptly reinforced by the department chair’s follow-up message, which
says, “Thanks for the information. It was very helpful!”

Strengthening a Response: Negative Reinforcement. Refer to Figure 2.2.
Note that in two cells, which are diagonal to one another, the behavioral
principle results in the response being strengthened. Both principles are
known as reinforcement, and reinforcement always results in behavior
increases. In contrast to positive reinforcement, though, negative reinforce-
ment strengthens a response through the removal of an aversive stimulus contin-
gent upon that response. Remember that positive reinforcement was the pre-
sentation of a satisfying stimulus following a response.
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Although punishment has the effect of stopping behavior, and in fact is
so-called because it has that effect, it also appears to have unfortunate side
effects. First, its effectiveness tends to be short-lived. That is, the behavior
being punished may come to an immediate halt at the time punishment is
administered, but this does not mean it has been necessarily forgotten. The
student may quit talking in class when yelled at, only to do it again at an-
other time, perhaps more surreptitiously. A dog I once had provides another
good example of this. Shadow was not permitted to jump on the furniture,
and she was smacked with a rolled-up newspaper if she tried. My husband
and I thought we had stopped this behavior altogether (and proud we were
of our success in using behaviorist principles!). But one day when I was
home alone, I walked into the living room, and although there was no dog in
sight, the rocking chair was rocking furiously!

Azrin and Holz (1966) discussed other, more serious, problems with
the use of punishment to reduce undesirable behavior. When punishment in-
volves a particularly aversive stimulus or induces pain, it can lead to unde-
sirable emotional responses being conditioned. If fear is elicited, then
avoidance or escape behavior may be negatively reinforced inadvertently
(Skinner, 1938). Running away and truancy are good examples. A child does
poorly in school, is punished severely, and then manages to escape or avoid
the punishment by leaving home or cutting class.

The emotional side effects of punishment that is painful are not limited
to fear, however. Aggression and anger may result, particularly in individu-
als who are characteristically aggressive (Azrin, 1967). Moreover, punish-
ment can serve as a model for aggression. In a series of studies examining
aggressive behavior in children, Bandura, Ross, and Ross (1961, 1963) dem-
onstrated that those who observed others being aggressive were more likely
to be aggressive themselves. This is further supported by evidence from
studies of abusive families; by and large, parents who are abusive were
themselves abused as children (Steinmetz, 1977; Strauss, Gelles, & Stein-
metz, 1980).

Finally, a long history of punishment may cause physical or psycholog-
ical harm. Especially in situations where the aversive stimuli cannot be
avoided or escaped from, the phenomenon of learned helplessness may re-
sult. This refers to the passive acceptance of events seemingly beyond one’s confrol,
2 phenomenon first demonstrated in a now classic experiment conducted by
Seligman and Maier (1967). In their study, conducted in two phases, unpre-
dictable and painful shocks were administered to dogs. For some of the
dogs, escape from the shock was possible through a panel in the cage. For
the others, escape was not permitted, no matter what they did. In the second
phase of the study, the dogs were placed in one of two compartments of a
box. A tone sounded to wamn of impending shock in that compartment,
which the dog could escape by jumping the barrier into the second compart-
ment. The dogs who had been allowed previously to escape the shock
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forts for attention at first, Woe Lo the owner who gives in at this point, how-
ever! Delaying attention simply serves as an intermittent schedule of
reinforcement, which we see later in the chapter has the effect of greatly
strengthening behavior. With extinction, it is important to consistently with-
hold reinforcement; eventually the behavior will lessen. As with punish-
ment, it is also useful to reinforce some alternative, desirable response
concurrent with extinguishing the undesirable behavior. In that way, learn-
ers are being rewarded for something even while they have lost reinforce-
ment for something else,

Response cost, like extinction, involves the removal of reinforcement con-
tingent upon behavior, But in the case of response cost, this is done by exacting
a fine, requiring the offender to give back some previously earned reinforcer,
It can have a strong and rapid effect on reducing certain behaviors for some
people, depending on the history of the person and the value of the fine
(Weiner, 1969). In society, for example, the fine for minor infractions of the
law is usually monetary. To be effective, fine amounts should be set high
enough to reduce the likelihood of repeat behavior, but it is certainly true
that, no matter what the fee, it may have less effect on a rich person or one
who has been successful at avoiding payment.

Response cost applied in a school setting can be seen in the following
example. On a class field trip, Ms. Johnson was in charge of the six third
grade boys most likely to cause trouble. The morning of the trip, she told
them what rules of conduct they were to follow, that they would earn stick-
ers for good behavior, but that they would have to give back a sticker every
time they broke a rule. After warning one boy twice for the same behavior,
Ms. Johnson said, upon the third occurrence, “You know what the rules are,
right?” The little boy said yes and tearfully handed her the only sticker he
had earned so far. The happy outcome to this story is that the boy behaved
without incident the rest of the day and earned the big treat Ms. Johnson had
been saving for last.

The final principle involved in reducing behavior, timeout, does so by
removing the learner, for a limited time, from the circumstances reinforcing the
undesired behavior. In some situations, it is very difficult to determine pre-
cisely what consequence is responsible for maintaining some behavior. It
may be the case, moreover, that several events follow a behavior and all have
some reinforcing effect. In a typical classroom, for example, a student’s
acting out, accompanied by “Watch me!,” may cause the teacher to stop class
and the other students to laugh, both of which may contribute to its reoccur-
rence. Stopping the behavior, then, may take more than simply ignoring it
(extinction). Yet other conditions may not make response cost an appropriate
alternative.

In cases such as these, individuals may be removed altogether from the
sources of reinforcement. Wolf, Risley, and Mees (1964) used timeout to vir-
tually eliminate temper tantrums thrown by an autistic boy. Every time a
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Sulzer and Mayer (1972) suggested that for timeout to be most eff
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point where the learner has repeatedly demonstrated success. Finally, it is
also important in shaping to ensure that reinforcement is delivered immedi-
ately contingent upon the desired response. Any delays can result in some
random behavior being reinforced and becoming conditioned.

Skinner (1948) called this superstitious behavior and demonstrated its
inducement by delivering noncontingent reinforcement to pigeons. That is,
he offered food at random intervals, not dependent upon the animal’s be-
havior. Whatever the pigeon happened to be doing at the moment reinforce-
ment arrived, however, became more likely to reoccur because of the
reinforcement. As a result, Skinner observed the inadvertent conditioning of
all sorts of weird behavior, and he argued that the simple contiguity between
response and stimulus could account for the learning of superstitious behav-
ior in humans. For example, you buy a new pen with which to take a partic-
ular test, and you score well on the test. Scoring well rewards your use of
that pen, and so you begin to attribute good performances to the causally ir-
relevant pen when, in fact, good performance was contingent upon your
study behavior.

Chaining. Whereas shaping is used to teach new behaviors that are rela-
tively simple and continuous in nature, chaining serves to establish complex
behaviors made up of discrete, simpler behaviors already known to the learner. A
typical example of chaining in human behavior is learning a new dance.
Each dance step may be acquired through shaping, but then the steps are
strung together in sequence through forward or backward chaining. In other
words, one might begin by practicing the last step in the dance and then pro-
gressively add the steps that precede it (backward chaining). Or one could
start with the first step and progressively add steps that follow until the
entire dance can be performed (forward chaining).

Memorizing long passages of prose is another typical example of for-
ward chaining. Sentences are added in succession until the entire passage
can be repeated without error. Finally, reassembling their weapons after
cleaning is a behavioral chain that is probably acquired through forward
chaining by the soldiers in the scenario, Boot Camp.

Discrimination Learning and Fading. To this point very little has been said
about the control the setting has over leaming except in terms of the conse-
quences of behavior. Behaviors are acquired and exhibited because they are
reinforced; nonreinforced behaviors tend not to occur, at least in the setting
where they have been ignored or punished. This is an important distinction.
Individuals are clearly able to distinguish between settings in which certain
behaviors will or will not be reinforced. A playful slap on the back may pro-
duce grins from the guys in the gym, but it is likely to have a quite different
effect on one’s commanding officer or teacher. Thus, something besides the
behavior itself must be learned, and these are the cues, or discriminative
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golf pro showing a beginner how to hold and swing a golf club. Job aids in
industrial settings are also good examples of fading. As employees become
more proficient in their assigned duties, they rely less and less on the cues
provided by the aid.

Maintaining Behavior

If we consider that the job of instruction is not only to bring about desired
changes in behavior, but to maintain them as well, then we must determine
what conditions will be most effective for behavior maintenance. A typical
behaviorist approach to the question would be to find some high-frequency,
persistent behavior occurring naturally and to study the consequences re-
sponsible for its maintenance. One good example is people playing the slot
machines at Las Vegas or Reno. Some will stand there for hours, doing noth-
ing but pumping coins or tokens into the machines and pulling the handle.
Every so often, the player receives a payoff, accompanied by flashing lights
and ringing bells. So what is going on here?

Skinner was apparently in search of a means to economize on the costs
of feeding his experimental subjects when he made an interesting discovery
(Leahey & Harris, 1997). When he reinforced only some of the bar-pressing
responses made by his rats, rather than reinforcing every response, the be-
havior became much more resistant to extinction. In other words, continu-
ous reinforcement, while necessary to establish a response in the first place,
was not essential to maintaining that response. In fact, intermittent rein-
forcement worked much better for that purpose. By systematically investi-
gating schedules of reinforcement, Ferster and Skinner (1957) were able to
determine what pattern of reinforcement gave rise to what sort of behavior
maintenance.

Although behaviorists have investigated reinforcement schedules and
invented new ones since Ferster and Skinner’s original experiments, four
basic schedules remain. These are determined on the basis of whether rein-
forcement is contingent upon a given response (called a ratio schedule) or
upon the passage of time (called an interval schedule). In addition, reinforce-
ment can occur regularly, after a fixed amount of time or number of
responses, or it can occur irregularly, after a variable amount of time or
number of responses. Taking these characteristics together, we have four
possible schedules, as shown in Figure 2.5: fixed ratio, fixed interval, vari-
able ratio, and variable interval.

Fixed Ratio Schedules. Continuous reinforcement, e, reinforcing every
desired response, amounts to the same thing as a fixed ratio schedule of one
(FR1). Ratio schedules of reinforcement are those in which the reinforcer is
delivered contingent upon the response made by the learner. A fixed ratio
schedule, thevetore, requires the learner to make 0 many responses before



PART Il * Learning and behavior

= Reinforcement is nﬂs

Responses

s

Time
Reinforcement occurs Fixed Ratio 13
consistently Example: Example:
Students earn points for | Worker is paid
every skill mastered two Smmxmmswq
' i ‘I‘l”"
Reinforcement occurs Variable Ratio Varia
intermittently ble Interva
Example: Example;
Slot machines pay off Drill sargeant mages
after a randon number | spot-check inspections
of pulls on the lever

FIGURE 25 Types of Reinforcement Schedules

“ ﬂﬁmﬂmwﬂmmm M_mhm_n_vcw_ﬂam O“co:. systems on ?Qc&.\ assembly lines are ex
or for every uoc,n:_.n,rnm mﬁ ules. _wom every fifteen widgets produced (FRI3)
wage credited toward ::“.a Svﬂm}wﬁa :uxuocv” employees earn a standard
produce 2 response Eﬁvm_«r 1s type of nc_:mOnmmBmw:”mnrwa:_m tendsto
words, Emvc:&:m. ommm:w ﬂ _:.c the one shown S.m_mE,m. 2.6A. In onrm..,
¢es produce, the quick ” 2 high and steady rate, since the more waﬁs___.
fixed ratio wn_:d%_ mmq they earn more money. Animals R.mwo:&:m oné
reinforcement <<Zm_ m wo xm_dos, a tendency to pause immediately 3:3&
tently with r:.:sf n.m » Phenomenon has not been demonstrated cons
ically pyt Sv\mm:: studies have shown that it can occur. For example, I1YP"
mmamzsmim‘ vt on an FR15 schedule when grading ::am_.ma%mw
graded, nm:m:m mswcw mc?.u snack or a short walk after each fifteen ERJ
Pause before | ¢ °d again after the break, however, generally entalls é
am fully focused on the task once again.
Fixed Interpq)

. Se
an intery hedules,

. al schedyle of rej
MMﬁMQSmE Is am_:.mmmmm,wﬂ
Mun) or 1 dayg (FI 10

5 3 i ; fof

As indicated, time is the determining BQEW

forcement, For a fixed interval schedule. %w:h_ﬁ
ey ter some fixed period of time, such as 3 ™"

edule ig 4, Proced days). A commonly cited example of this qaa,
Moteq, Althoy b ure by which " qmummmmowm py tenured and P

:.54,. ar g nmzﬂﬁm and . J mu ) h. ﬂam.:h&

" Promotion are ostensibly tied to per o

. typically

Yy ay icul
time y, after M% Mma\ or become available for award, at ﬁ&nﬂ.&
; Y take ¢ aNY years in rank. As a result, ﬁm&o_d_m:nmmi.

eristic “scallop” typically produced by ga%
her words, responding bec roduce’
Orcement nears, Weekly quizzes canp

of

CHAPTER 2 ¢ Radical Behaviorism 51
(A) Fixed ratio (B) Fixed interval
Cumulative
frequency of
response
(C) Variable ratio (D) Variable interval

\ indicates that reinforcement occurs at this point on the curve

FIGURE 2.6 Response Patterns Produced by Different Types of
Reinforcement Schedules

similar pattern, with students spending more time studying as the time for
the quiz draws near.

Variable Ratio and Variable Interval Schedules. In variable schedules, the
time or number of responses required for reinforcement is varied from rein-
forcement to reinforcement. Thus, a VR5 schedule means that, on the aver-
age, reinforcement is delivered for every five responses, but one time it may
be given after the second response and the next time after the eighth re-
sponse. Similarly, a variable interval schedule of 5 minutes (VI 5 min) means
that reinforcement may be given after 3 minutes, then after 7 minutes, then
after 4 minutes, and so on, creating an average interval of 5 minutes.
Variable schedules typically produce the highest and steadiest rates of
responding, with variable ratio schedules producing the highest of ali
(Figure 2.6, C and D). The slot machine example provided earlier demon-
strates the effect of a variable ratio schedule; typically, pavoffs are scheduled
to occur after some average number of pulls on the lever. (This average, by
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From this baseline, goals for change can be determined. The teacher may still
decide, for example, that Charla’s acting-out behavior should be reduced be-
cause of its adverse impact on the class. A reasonable goal may be to reduce
the incidence of acting out to no more than once a day. As we will also see,
the baseline provides a basis against which the success of the intervention
can be measured.

Although behavior management is typically implemented on an indi-
vidual basis, it can be effective in group situations. Mr. Tanner, for example,
has clearly set goals for appropriate behavior for all students with the rules
he posts in his classroom. He and the students then jointly plan Steps Two
and Three, which follow.

Step Two: Determine Appropriate Reinforcers. The choice of reinforcers
for use in a behavioral change program depends on the learner, the instruc-
tor, the behavioral goals, and the practical circumstances surrounding the
implementation of the program. Behavior in young children, for example,
may be reinforced with colored stickers or gold stars, which would clearly
not be appropriate or effective with older students or adults. Some teachers
are opposed to the use of tangible rewards, preferring instead to use praise,
attention, and other social reinforcers. A behavioral goal that involves reduc-
ing a behavior may call for a procedure such as response cost, which means
that appropriate fines rather than reinforcers must be determined.

Finally, there will always be pragmatic considerations in choosing rein-
forcers. It is not always easy to determine what will be the most effective rein-
forcer for a particular individual, or, once a reinforcer is identified, it may not
be within the control of the program designer. Peer approval, for example, can
be a particularly potent source of reinforcement for teenagers (Sulzer & Mayer,
1972), but it is not something easily controlled by teachers or parents. More-
over, an ethical dilemma may arise in some situations as to whether the pro-
gram professional has a right to control an effective reinforcer. In a community
mental health facility, for example, money to buy cigarettes or candy has been
found to have powerful reinforcing effects on the residents (Mulligan,
Oglesby, & Perkins, 1980). But should the mental health professionals have
control over the residents’ money in order to use it as reinforcement?

Step Three: Select Procedures for Changing Behavior. The decision as to
what procedure should be used obviously depends on what behavior
change is desired. To strengthen an existing behavior, positive and negative
reinforcement and the Premack principle are possibilities. To teach a new be-
havior, one might select from shaping, chaining, or fading. To maintain be-
havior, some schedule of reinforcement should be selected to produce the
desirable pattern of performance. And finally, to reduce or weaken a behav-
ior, punishment, response cost, timeout, or extinction could be implemented.
To choose from among the options, where more than one procedure may be
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ducted over a week’s period, observations revealed that Charla acted out
about four times each day, for an average duration of 5 minutes each. The
typical results of the acting out included the teacher stopping class, paying
attention to Charla to get her under control, and then spending some min-
utes trying to regain the attention of the rest of the students. At the begin-
ning of week 2, Mr. Tanner implements the timeout procedure, isolating
Charla for 8 minutes each time she acts out. He does this by taking Charla by
the hand without saying a word and putting her in a chair just outside the
classroom door. At this point, he says, “When you can be quiet, you can re-
turn.” Mr. Tanner continues class and after 8 minutes allows Charla to return
to her seat.

Suppose that timeout appeared to be effective, and Charla’s acting out
dropped to once a day by the end of the week. To be sure that it was timeout,
and not something else going on in class having the desired effect, the
teacher would institute a reversal in procedure and stop using timeout
during week 3. Thus, he would go back to his original reaction to Charla’s
behavior, which should have the effect of increasing its incidence. Finally, at
week 4, timeout would again be reinstituted and its results monitored. If tim-
eout is indeed an effective procedure for reducing the undesired behavior of
acting out, then the record of results should resemble that displayed in
Figure 2.7.

Although this reversal process has the advantage of demonstrating the
functional relationship between any behavioral procedure and behavior, it also
has several disadvantages in a practical, rather than experimental, context.
First, it is time-consuming to establish a reasonable estimate of baseline and
to carry out each phase long enough to demonstrate a procedure’s effective-
ness. More importantly, however, once a behavior change has been effected,
it may be extremely counterproductive, or even unethical, to return that be-
havior to its original rate. For example, performing tasks without demerits is
desirable behavior in boot camp whether or not earning off-base passes is
the only factor responsible for its occurrence. As such, most applications of
behaviorist principles are considered to be successful when the goals for be-
havior change have been met.

Contributions of Behaviorism to Instruction

Few would argue that radical behaviorism has had 2 profound impact not
only in psychology but on instruction as well. And its influence continues to
be felt in fields ranging from ciinscal therapy to instnactional design. Although
many applications and new developments in behaviorisin go bevond the
scope and purpose of this book le.g . biofeedback. treatment of clinucal depres-
sion), others bear examining. The ones | have chosen W discuss pertain W
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target problem behaviors, devise and implement interventions, and keep
records to monitor student progress and inform changes to the original plan.

In recent developments, behavior modification methods are taught to
individuals, who then use them to change their own behavior. This is an appli-
cation of behavior modification known as self-control, and it has been success-
fully demonstrated with people who wish to lose weight, quit smoking, or
improve their social skills, study habits, or concentration. Bower (Bower &
Hilgard, 1981) reported that he taught a college seminar in which students
teamed up with a cooperative friend in order to change some aspect of their
own behavior. One of my own favorite examples of self-control came from a
friend whose husband enlisted her help to quit smoking. Given his propen-
sity toward saving money, they decided an appropriate punishment would
be sending money to fly-by-night charities. Therefore, the husband wrote a
series of $25 checks and handed them to his wife with instructions to mail
one every time she saw him smoking. Three checks later, he had quit smok-
ing altogether and, to my knowledge, has never smoked since.

Managing Learning and Behavior
in Instructional Systems

Whereas behavioral therapists and special education teachers generally focus
on the needs of individuals, teachers in regular classrooms may have twenty
to thirty students or more to manage at one time. Likewise, instructional de-
signers may be developing instruction with goals to be achieved by individu-
als or groups. For teachers and designers, behavioral principles are useful for
managing learning and behavior within instructional settings such as class-
rooms, individualized instruction, and on-the-job training.

Classroom Management. To a limited extent, teachers may apply behavior
modification to change the problem behaviors of one or another student.
More often, like Mr. Tanner, they set up group contingencies, i.e., a standard
reinforcement given to individuals or the group as a whole for following cer-
tain rules of conduct.

One means of applying group contingencies in the classroom that some
teachers find useful is the token economy (Ayllon & Azrin, 1968). In this sys-
tem, tokens serve as conditioned reinforcers that can later be exchanged for
objects or privileges. Tokens are eamed for good conduct—whatever behav-
1ors have been identified by the teacher for strengthening. But since tokens
operate much like money, students may be fined for breaking the rules or en-
gaging in behavior the teacher has deemed undesirable.

In one of the first formal uses of a token system for reinforcing and main-
taining desired behaviors, patients at a mental hospital earned tokens for ap-
propriate behaviors in the ward (Ayllon & Azrin, 1968). With their tokens,
patients could buy candy, soda, trips to town, movies, and the like. Bushell,
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include objectives for each and every skill or piece of information that stu-
dents might expect to learn. Rather, objectives are written for critical skills or
the minimum information deemed acceptable for a graduate of the program
to know. In addition, some educators (e.g., Popham, 1988; Reiser & Dick,
1996) suggest that students be given simpler, perhaps more general, state-
ments of objectives to guide their learning, since these are easier to under-
stand and yet still keep students and teachers alike on the same track toward

particular goals.

Contingency Contracts. An instructional application that may make use of both
behavior modification and instructional objectives is the contingency contract.
Used with individual students, the contract sets out the terminal behavior the
student is to achieve, along with any conditions for achievement and the con-
sequences for completion (or noncompletion) of the assigned task(s). The con-
tract is negotiated between teacher and student, and both agree to its terms.
Contingency contracts are particularly useful in open educational sys-
tems, where students from several grade levels participate together in learn-
ing activities. Since students are not all at the same achievement levels, they
negotiate individual contracts each week indicating their expected progress
in accomplishing objectives in subject areas such as math or reading, for
example. Instructors at all levels of schooling have also found contingency
contracts to be a useful means of managing independent study projects. In-
stead of simply giving an assignment such as, “write a 10-page research
paper on a topic related to behavioral psychology,” instructors may negoti-
ate with individual students on what should be included in the paper and

how well it should be written.

Personalized System of Instruction (PSI). In 1968, Fred Keller proposed a
whole new approach to college instruction that was based on behavioral
principles (Keller, 1968). Keller noted problems with typical group instruc-
tion in the classroom—delays in reinforcing achievement, students progress-
ing to more difficult instruction when they have not mastered basic
material—that he believed could be solved with the personalized system of
instruction (PSI), also known as the Keller Plan. PSI calls for course material
to be broken up into units, or modules, each with a set of behavioral objec-
tives specifying what is to be learned in that unit. Units generally correspond
with chapters in a textbook, so that they are taken up in sequence. What
makes PSI unique are the following characteristic features:

1. Emphasis on individual study. Students tackle course material on their
own, often aided by study guides which provide practice on unit objectives
(e.g., Johnson & Perkins, 1976). The teacher and any course aides serve as re-
sources to students when they encounter difficulty understanding intorma-
tion or answering questions in the textbook or study guide.
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Skinner’s (1961), The Analysis of Behavior, an excerpt of which is shown in
Figure 2.8. It should be obvious from this excerpt that early programmed in-
struction, despite providing immediate and frequent reinforcement, suffered
from one serious flaw: It was boring. The small steps, for some students,
were too small. Furthermore, all students had to work through the frames in
the same order.

Io improve on this linear style of program, Crowder (1960) introduced
::..::::: of branching. In branching programs, frames are larger and are
typically followed by questions with several possible answer options _.vn.,
pending on how students answer a given question, they are branched :. an-
other segment of the program. In this way, students who know the material
already may skip quickly ahead to new material, Likewise, students __.._c.:“n
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In much the same way that behavior therapists have sought to manage
individual behavior, performance technologists attempt to manage perfor-
mance, usually within a team setting. “Managing performance (rather than
judging or appraising it) is the key way in which managers can be successful
through delegating effectively, gaining support, and building synergy with
their team members” (Bell & Forbes, 1997). And several behavioral princi-
ples comprise the key to effective performance management. These include,
for example, well-defined objectives for employee performance that are
linked to the organization’s business plan and regular feedback, consisting
of knowledge of results and knowledge of progress (Spence & Hively, 1993).

In the traditional behavioral paradigm, feedback is the consequence of
a response, typically reinforcement for an appropriate behavior. From de-
cades of research on feedback, however, we have learned the importance of
the information value of feedback. That is, feedback not only reinforces a re-
sponse, it also provides information to the learner as to how performance
can be improved. Knowledge of results provides feedback as to the quality
of a particular performance, and knowledge of progress provides feedback
of performance over time.

In studies of performance improvement within organizations, feed-
back as an intervention appears to have a profound effect. For example, con-
sultants to a senior center used public feedback to increase contributions to
the center (Jackson & Matthews, 1995). Volunteers clipped coupons,
stamped the name of the senior center on the back, and then put them on
products in local grocery stores. When store patrons bought these products,
they could choose to redeem the coupon or donate its value to the senior cen-
ter. While this procedure alone brought in some donations, both the value
and frequency of donations increased substantially when the stores began
posting signs indicating the progress each week of the dollars donated
through the “Coupons for Caring” program.

According to Dean, Dean, and Rebalsky (1996), feedback is one of sev-
eral environmental factors that support or hinder exemplary performance in
an organization. In a study examining perceptions about performance
blocks, they found that two-thirds of employees and managers identified en-
vironmental factors such as feedback, clear guides to expected performance,
resources, and appropriate incentives as their biggest performance blocks. In
contrast, only one-third identified individual factors such as sufficient
knowledge and motivation to do assigned tasks. Interestingly, when teach-
ers were asked to identify performance blocks of their students, individual
factors were cited more often than environmental ones (Dean, Dean, & Re-
balsky, 1996). The researchers concluded that analysis of the work environ-
ment is critical for managing performance improvement.

Planning for performance improvement is a process analogous to plan-
ning for behavior management or modification (Table 2.2) Once the desired
performance has been determined and the gap is identified between what it
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of his glasses, which he has misplaced and is now trying to find. But Skinner,
ferences to thought or mind, would argue that the stimulus
in control of the verbal statement is the person’s observation of his own
searching behavior. That is, searching behavior in the past has resulted in the
person finding his glasses and stopping the behavior; so he has learned to
say, “1 am searching for my glasses” as a response to this stimulus situation

(Leahey & Harris, 1997).

This account of language learning seems a bit weird (Malcolm, 1964),
and not all modern behaviorists adhere to it. Schoenfeld (1993) argued that
hehaviorists and nonbehaviorists alike must agree on the objective physical-
itv of verbal behavior and the fact that language is learned within one’s so-
ciocultural environment. What differs between them, he claims, is their

explanation for how each culture does its teaching.

not vm:a&:m re

Reinforcement and Human Behavior

er was interested in deriving functional laws of learning, ie., the
when it is followed by reinforcement,

ement operates as it does. Why are

While Skinn
probability of behavior is increased
some researchers wondered why reinforc
some consequences of behavior reinforcing when others are not? Shedding
light on this question are results summarized by Leahey and Harris (1997)
on the use of different sorts of reinforcement schedules with humans. In
order for human learners to exhibit the response patterns characteristic of
certain reinforcement schedules, they had to be instructed as to the schedule
in effect. Moreover, when given false information about what schedule
would be in effect, human subjects responded according to what they be-
lieved was going on and not according to the actual manipulation (cf.

Brewer, 1974).
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Intrinsic Motivation
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A Behaviorist Perspective on
uKermit and the Keyboard”

How might a behaviorist explain learning in the story of Kermit and the key-
board? If learning amounts to behavior change, then the first step is to look
for what behaviors are being exhibited and how they have changed. Two be-
haviors that are easy to spot are that Kermit selects songs and then plays
them. Let’s examine those behaviors in detail. Are they increasing or de-
2 What is the consequence of each that might reveal the

creasing in frequency’
contingencies of reinforcement that are operating?

Selecting Songs

Behavior change: Increasing for some, decreasing for others
Consequence: Kermit plays some songs that he selects with ease,
whereas he makes a lot of mistakes on other songs.

Contingencies of reinforcement: Kermit selects more often those songs
that he can play easily and less often those on which he makes mis-
takes. Thus, particular song selection appears to be positively rein-
forced by playing well and punished by making mistakes.

Playing Songs

Behavior change: Here we see that the time Kermit spends playing ap-
pears to vary.

Conseguence: As with song selection, the consequence of time spent
playing is either performing well or making mistakes.

Contingencies of reinforcement: Kermit plays longer when he is playing
well (positive reinforcement) but stops when he makes a lot of mistakes

{punishment).

There is also evidence of shaping in this story, in that Kermit first practiced
“House of the Rising Sun” very slowly and gradually increased the tempo
until he could perform the song as it written without making any mistakes.
The mistake that he continues to make while using the one u_.,r.om.ﬁasi..oa
was reinforced by this arrangement but not by other arrangements he has
tried. It is likely as well that chaining has taken place. Chaining would occur
if he practiced a portion of each song individually and then put the sections
together to successfully play a complete song. :

Some aspects of this story are hard to explain by using behaviorist the-
ory. Why, for instance, did Kermit choose to learn the kevboard in the first
place? Motivation is usually explained in terms of reinforcement Em"o_.‘e..
However, Kermit has had no prior experience with either the keyboard ora



