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Beyond the "hot-and-cold" game:
A demonstration of computer-controlled shaping

FRANCISCOJ. SILVA
University ofRedlands, Redlands, California

Shaping, or the method of successive approximations, is widely taught in introductory psychology
and the psychology of learning as a procedure for establishing new behavior. This article illustrates a
computer-controlled shaping demonstration that allows the user to specify several critical parameters
of the shaping process and that then shapes the user's mouse movements toward an arbitrary virtual
(invisible) target on the computer screen. The relative effectiveness of different shaping parameters
can be assessed by examining several dependent measures, such as the distance of the cursor from the
target across time and the rate at which reinforcers were earned. This demonstration allows students
to move beyond the notion that shaping is simply the application of the "hot-and-cold" game and to
understand that there is a science underlying the art of shaping.

Shaping, or the method of successive approximations,
involves the reinforcement of successively closer approx
imations to a final target response, while extinguishing
previous approximations. Although often thought of as
more art than science (e.g., Catania, 1998; Midgley, Lea,
& Kirby, 1989; Pear & Legris, 1987; Timberlake & Silva,
1994), there are some observations that experienced shap
ers are aware of. For example, frequent reinforcement is
necessary to keep the organism active, thereby increasing
the probability of it emitting a response closer to the tar
get behavior. It may be that reinforcement simultaneously
strengthens the response it followed and some degree of
behavioral variation (activity) necessary for reinforcement
to "select" new responses that are closer to the final target
behavior (Antonitis, 1951; Catania, 1998; Donahoe, Bur
gos, & Palmer, 1993; Machado, 1997; Stokes, 1995). How
ever, too much reinforcement for a response can lead to the
perseveration of that behavior. In these circumstances, re
ducing the frequency of reinforcement is necessary, but
at the risk of inactivity and the extinction of previously
established responses.

To demonstrate the process of shaping and some of its
challenges, instructors often use the children's "hot-and
cold" game, in which a student's behavior is shaped by
someone who dispenses feedback by saying "hot" and
"cold" when the student is getting closer to or farther from,
respectively, emitting the final desired response. Al
though entertaining, this demonstration does not readily
allow students to learn about the science of shaping, and
even distorts the concept in at least two ways. First, shap-
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ing involves the reinforcement of successively closer ap
proximations to a final target response, while extinguish
ing previous approximations. Although saying "hot" when
a student is getting closer to emitting the target response
can be considered a positive reinforcer, saying "cold" is
not an instance of extinction. Instead, saying "cold" is a
punisher that the student will try to avoid; remaining si
lent when the student is getting farther from the target be
havior is an instance of extinction. Second, the person
saying "hot" and "cold" often dispenses these reinforcers
and punishers in a series of gradations by saying things
like "hot," "hotter," "very hot," or "cold," "colder," "very
cold." Although there is nothing in the definition of shap
ing that prohibits using different magnitudes of rein
forcement, doing so in the hot-and-cold game makes it
more difficult to relate the game to empirical studies (e.g.,
Eckerman, Hienz, Stern, & Kowlowitz, 1980; Midgley
et al., 1989; Pear & Legris, 1987; Platt, 1973) and, to a
lesser extent, conceptual analyses of shaping (e.g., Cata
nia, 1998; Donahoe et al., 1993; Stokes, 1995). As it has
been used in countless studies and illustrated in as many
textbooks, the intensity of the reinforcer is held constant
during shaping. Thus, rats are shaped to press a lever by
reinforcing successive approximations with a pellet of
food, not one pellet when the rat orients toward the lever,
two pellets when the rat walks toward the lever, three pel
lets when the rat sniffs the lever, four pellets when the rat
raises its paw, and so on. In reality, then, the hot-and-cold
game is not a very accurate demonstration of shaping, nor
does it permit students in the class to see or understand the
variables underlying the procedure.'

To provide students with a demonstration of shaping
that allows them to see the variables underlying the pro
cedure, I developed a computer-controlled demonstra
tion in which the instructor or a student specifies several
critical parameters of the shaping process. The program
then uses these values to shape the user's mouse move
ments toward an arbitrary virtual target on the computer
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screen. This procedure is based closely on that ofPear and
Legris (1987), in which a computer-controlled video
monitoring system tracks the position ofa pigeon's head
and shapes contact of the head with a specific target (a vir
tual sphere). In their study, the apparatus recorded the
Cartesian coordinates of the bird's head 30 times per sec
ond as it moved about an experimental chamber. The com
puter program defined a 3-cm virtual target sphere whose
center was located near the lower left rear corner of the
chamber. Concentric with the target sphere was a shaping
sphere whose radius was programmed to contract by I cm
when it was contacted by the bird's head. Each contact with
the shaping sphere resulted in reinforcement, which con
sisted of brief access to food. For every IO-sec period in
which the bird did not contact the shaping sphere, its radius
expanded by 0.25 cm. This process repeated itselfuntil the
bird contacted the target sphere, at which time the shaping

sphere was programmed not to expand. Reinforcement now
occurred only when the bird contacted the target sphere.
A schematic of this procedure is illustrated in Figure 1.

Thus, according to Pear and Legris's (1987) method,
five variables that are controlled by the experimenter are
presumed to affect the shaping process: (I) the size of
the radius of the target sphere, (2) the distance the shap
ing sphere contracts when it is contacted by the animal,
(3) the amount of time permitted to pass without a con
tact with the new radius of the shaping sphere before its
radius expands, (4) the distance that the radius ofthe shap
ing sphere expands, and (5) the frequency with which the
position of the animal is sampled.

The purpose of the computer-controlled demonstra
tion described in this article is to show students how each
of these variables can affect the process and outcome of
shaping. For instance, it should be easier to contact a larger

Figure I. A schematic representation of Pear and Legris's (1987) shaping procedure. The
computer program defined a 3-cm virtual target sphere (depicted by the dark gray circle in
the diagram). Concentric with the target sphere was a shaping sphere whose radius was pro
grammed to contract by 1 cm when it was contacted by the bird's head (depicted by the de
crease from radius 1 to radius 2 in the diagram). Each contact with the shaping sphere re
sulted in reinforcement. For every 1O-secperiod in which the bird did not contact the shaping
sphere, its radius expanded by 0.25 cm (depicted by the increase from radius 2 to radius 3 in
the diagram). This process repeated itself until the bird contacted the target sphere, at which
time the shaping sphere was programmed not to expand and reinforcement occurred only
when the bird contacted the target sphere.
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target than a smaller one (the first variable from the pre
ceding list). Similarly, a shaping sphere that contracts,
say, 10 em when contacted by the animal is likely to be
more effective than a sphere that contracts I em, but only
if the animal is moving swiftly enough to contact the new
radius soon after it contacted the previous radius (the
second variable in the preceding list). Otherwise, if the
animal is moving slowly, it may spend too much time
"searching" for the new criteria. But, even for a slow
moving animal, this may be less of a problem if only a
brief amount of time is allowed to elapse without a con
tact with the new radius of the shaping sphere before it
begins to expand (the third variable). In this case, the
next reward is not too far off; however, there is the pos
sibility that providing too much reward for insufficient
progress toward the target will hinder, not help, shaping
(Martin & Pear, 1996). The effect on the shaping process
of the amount of time allowed to elapse without a con
tact with the new radius of the shaping sphere before it
begins to expand may be mediated by the distance that
the radius of the shaping sphere expands (the fourth vari
able). In other words, a sphere that expands too far and
too soon after the previous reward may hinder succes
sively closer approximations. Finally, if the behavior of
the animal is not sampled with sufficient frequency, ap
proximations to the target may go undetected (and unre
warded), potentially retarding the shaping process (the
fifth variable). This would be similar to a human observer
who was distracted at a moment when a rat he/she was try
ing to train to leverpress contacted the lever, but was not
reinforced for this behavior.

In sum, the five parameters described above, all of
which are controlled by the experimenter, may interact
with each other and the animal's behavior in ways that af
fect the shaping process. What follows is a description of
a demonstration that allows the user to specify the values
of each of these variables to assess their effect on shap
ing. The demonstration assumes that the instructor has
described shaping in sufficient detail that the students
understand the potential significance of these variables.
Also, though it is not essential, having the students read
Pear and Legris's (1987) short article on automated shap
ing might help them further appreciate the demonstration.
SimpleText files containing portions of the present arti
cle and instructions on graphing and printing the data are
available to help students use the demonstration and un
derstand the significance of the five shaping parameters.

DEMONSTRATIONS OF
COMPUTER-CONTROLLED SHAPING

Method
The demonstration begins by having a user sit at a Mac

intosh computer and starting the shaping program written
in THINK Pascal 4.0. The program begins by displaying
the following set of statements and general instructions.

This programallows you to experience having yourbe
havior shaped, and how different ways of shaping affect

how the target response is learned. In this demonstration,
the computerwill define an invisible circle locatedon the
screen. Your task is to find the location of the circle. The
computerwill beepwhenyouare gettingcloser. Onceyou
find the circle, the program will automatically stop, and
graphs of your data will be plotted.

You will be prompted to enter the name of the file to
which the data will be saved. Next, you will be asked to
enter the valuesof five variablesthat maybe importantto
the shaping process. These include the (a) size of the ra
dius of the target circle, (b) distance the shaping circle
contractswhenyou contact it, (c) amountof timepermit
ted to pass withoutan additionalcontactbefore the shap
ing circleexpands, (d) distance that the shapingcircleex
pands, and (e) frequency at which the position of the
cursor is sampled.

As specified in the instructions, the user is asked to
specify the name of the file to which the data will be
saved and to enter the values of the shaping parameters.
The user is prompted to stay within a specified range of
integer values-for example, between I and 100 for the
radius of the target circle. All distances inputted by the
user are in units ofpixels (integers only); all times are in
units of seconds (or fractions of, because real numbers
are permitted).

Once all parameters have been entered, the program
begins by clearing the screen and randomly determining
the location of the center of the target. The computer
then detects the position of the cursor on the screen and
sets the radius of the shaping circle to the distance be
tween the cursor and the target. Each contact between the
cursor and the shaping circle results in a brief beep (re
inforcement). On each succeeding contact between the
cursor and the shaping circle, the radius ofthe circle con
tracts by the amount specified by the user. For every
x-sec period (specified by the user) in which contact does
not occur, the radius expands by x pixels (again, a dis
tance specified by the user). This process continues until
the user contacts the target with the cursor, at which time
the demonstration ends and the results are plotted on the
screen. Even an "accidental" contact with the target would
end the program." The data in Figures 2 and 3 were gen
erated by the same user; the data in Figures 4,5, and 6 were
generated by three other users. In all cases, the instruc
tor specified the parameters of the shaping procedure.

For this article, the position of the cursor was recorded
every 0.2 sec on a Macintosh Plus. The resulting textfile
ofdata contained an array ofvalues for each ofthe follow
ing variables: time, x-coordinate ofthe cursor,y-coordinate
of the cursor, distance of the cursor from the target, the
radius of the shaping circle, and the cumulative number
of contacts with the shaping circle (which is also a mea
sure of the number of reinforcers, since all contacts with
the shaping circle result in reinforcement). Although the
data are plotted on the screen at the conclusion of a ses
sion, the textfile of data is comma delineated and can be
opened into columns using commercially available soft
ware packages, such as Microsoft's Excel, for more so
phisticated graphing and analysis.
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Figure 2. Data from a session in which the radius ofthe target was 5 pixels, and
contacts with the shaping circle caused its radius to contract by 20 pixels. The ra
dius ofthe shaping circle was programmed not to expand. The top graph shows the
distance ofthe cursor from the target across time; the middle graph shows the ra
dius ofthe shaping circle across time; and the bottom graph shows the cumulative
number of contacts of the cursor with the shaping circle. Because each contact
with the shaping circle resulted in reinforcement, the bottom graph also shows the
cumulative number of reinforcers.

Examples of Shaping
The data in Figure 2 are displayed similarly to those

plotted by Pear and Legris (1987). The top, middle, and
bottom graphs show the distance of the cursor from the

center of the target circle, the radius of the shaping circle,
and the cumulative number of contacts with the shaping
circle (also the cumulative number of reinforcers), re
spectively. The radius of the target was 5 pixels, and con-
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tacts with the shaping circle caused its radius to contract
by 20 pixels. The radius of the shaping circle was pro
grammed not to expand. A summary of the parameters
used in all examples described below is presented in
Table I.

Note that the distance ofthe cursor from the target was
greatest at the beginning of the session and then de
creased as shaping progressed. However, this decrease in
distance was not steady or uninterrupted; three phases of
this shaping session are denoted by the sections labeled
"a," "b," and "c." In the "a" phase, the cursor moved
quickly toward the location ofthe target (from 0 to I sec),
but then failed to make any significant progress until the
4-sec mark. A second phase, labeled "b," began at this
point, and was characterized by steady progress toward
the target for the next 5.5 sec. Pear and Legris (1987) de
scribed this as a "ramp" effect. Once near the target,
the "c" phase began, which was characterized by low
amplitude oscillatory movements toward and away from
the target until it was eventually contacted.

The middle graph shows the radius of the shaping cir
cle across time. Note that, because the shaping circle was
programmed not to expand, its radius only decreased or
remained constant. In relation to the cursor's distance
from the target (top graph), instances in which the radius
of the shaping circle remained constant were correlated
with movements away from the target. This is especially
evident between the 2- and 5-sec marks and again be
tween the 10- and 15-sec marks.

The bottom graph shows the cumulative number of
contacts of the cursor with the shaping circle. Because re
inforcement occurred each time the shaping circle was
contacted, this graph also shows the cumulative number
ofreinforcers. Note that this graph is roughly an inverted
image of the graph displaying the radius of the shaping
circle across time (i.e., the middle graph in the figure).

The graphs in Figure 3 are displayed in the same man
ner as those in Figure 2. The radius of the target was
2 pixels, contacts with the shaping circle caused its ra
dius to contract by 20 pixels, and failure to contact this
new radius within I sec caused the radius to expand by
2 pixels. In the top graph, note that the distance of the
cursor from the target was greatest at the beginning of
the session and then decreased steadily as shaping pro
gressed (i.e., the ramp effect).

Table I
Summary of Shaping Parameters Used in Each Example

Radius Distance Shaping Sampling
of Target Contraction Time Circle Expands Frequency

Example (Pixels) Distance" Elapsedt (Pixels) (Seconds)

1 5 20 no limit 0 0.2
2 2 20 1 2 0.2
3 5 50 5 50 0.2
4 2 200 5 5 0.2
5 2 20 5 2 0.2

"Distance shaping circle contracts when contacted (pixels). t Amount
of time permitted to elapse without a contact before shaping circle ex
pands (seconds).

The middle graph shows that the radius of the shaping
circle was steadily driven down toward the radius of the
target and that the rate of this decrease was similar to the
rate that the distance of the cursor from the target de
creased (cf. the slopes of the data in the top and middle
graphs). However, unlike in Example I, failure to contact
the new radius within I sec caused the radius to expand,
though not by as great a distance as the circle contracted.
A pattern of two or three small expansions followed by a
large contraction is evident in the graph.

The bottom graph of the cumulative number of con
tacts of the cursor with the shaping circle is an inverted
image of the graph of the radius of the shaping circle
across time. In fact, the slopes of the data depicted in the
top, middle, and bottom graphs are all similar.

The graphs in Figure 4 are from a session in which the
radius of the target was 5 pixels, contacts with the shap
ing circle caused its radius to contract by 50 pixels, and
failure to contact this new radius within 5 sec caused the
radius to expand by 50 pixels. Unlike the previous two
examples, the top graph in Figure 4 shows that the dis
tance of the cursor from the target was greatest about
20 sec into the session, rather than at the beginning. But,
as in Example I, there are at least three distinct phases
illustrated in the graph. In the "a" phase, the participant
failed to make any significant progress toward the target
for the first 30 sec; instead, she engaged in a series of
oscillatory movements relatively far away from the tar
get. However, for the next 30 sec (I = 30 to 60 sec), the
ramp effect is evident as the cursor moved steadily to
ward the target. After almost contacting the target, the
participant engaged in series of high-amplitude oscilla
tory movements for the next 135 sec (from about 1 = 60
to 195 sec) that moved the cursor toward and away from
the target. These oscillations are especially clear in the
section labeled "b" in the graph. The last phase, labeled
"c," shows that the participant made fewer variable move
ments, which culminated in contact with the target.

The middle graph shows that the radius of the shaping
circle was driven down toward the radius of the target
during the first 60 sec. Moreover, unlike in Examples I and
2, the radius decreased more abruptly and in a step-like
fashion. Once the radius of the shaping circle was equal
to that of the target (just before 1 = 60 sec), it expanded
and contracted at a regular rate for the remainder of the
session. Finally, the plot shows that the shaping circle
contracted by the same distance that it expanded.

The bottom graph shows a steady rate of contact be
tween the cursor and the shaping circle. Also, unlike the
data in the previous two examples, the data depicted in
the graph are not an inverse image of the plot of the ra
dius of the shaping circle across time.

The graphs in Figure 5 are from a session in which the
radius of the target was 2 pixels, contacts with the shap
ing circle caused its radius to contract by 200 pixels, and
failure to contact this new radius within 5 sec caused the
radius to expand by 5 pixels. As in Example 3, the top
graph in Figure 5 shows that the distance of the cursor
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Figure 3. Data from a session in which the radius of the target was 2 pixels, con
tacts with the shaping circle caused its radius to contract by 20 pixels, and failure
to contact this new radius within 1 sec caused the radius to expand by 2 pixels. All
other details are the same as in Figure 2.

from the target was greater at several instances during
the session than it was at the beginning of the session,
More specifically, in the "a" phase, the cursor went pro
gressively farther from the target until it was almost as
far as it could be from it, at which time the participant
began to move the cursor closer to the target (the end of
the "a" phase), Although the cursor almost contacted the
target at the 55-sec mark, the participant again moved the
cursor farther from the target and repeated this sweeping

approach-withdrawal movement again during the "b"
phase. This was followed by a series of more restricted
movements during the "c" phase, which culminated in con
tact with the target.

The middle graph illustrates that, when contacted by
the cursor, the radius of the shaping circle contracted more
than it expanded. Failure to contact this new radius within
5 sec caused the slow, step-like increases in the size of
the shaping circle, The bottom graph of the cumulative
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Figure 4. Data from a session in which the radius of the target was 5 pixels, con
tacts with the shaping circle caused its radius to contract by 50 pixels, and failure
to contact this new radius within 5 sec caused the radius to expand by 50 pixels.
All other details are the same as in Figure 2.

number of contacts of the cursor with the shaping circle
shows some long pauses without a contact, and few total
contacts in comparison with the previous examples.

The graphs in Figure 6 are from a session in which the
radius of the target was 2 pixels, contacts with the shap
ing circle caused its radius to contract by 20 pixels, and
failure to contact this new radius within 5 sec caused the
radius to expand by 2 pixels. As in Examples 3 and 4, the

top panel in Figure 6 shows that the cursor was near the
target early in the session (the section labeled "a"), but
then began to move farther from the target for the next
60 sec (the section labeled "b"). This movement away
from the target consisted of a series of relatively high
amplitude oscillatory motions. At the end ofthe "b" phase,
the cursor moved rapidly toward the target. This phase
was followed by a series of more restricted movements
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Figure 5. Data from a session in which the radius of the target was 2 pixels, con
tacts with the shaping circle caused its radius to contract by 200 pixels, and failure
to contact this new radius within 5 sec caused the radius to expand by 5 pixels. All
other details are the same as in Figure 2.

during the "c" phase, which culminated in contact with
the target.

The middle graph shows that the radius of the shaping
circle generally expanded across the session until about
the 75-sec mark. At this time, the radius was rapidly driven
down to the size of the target. Finally, it can be seen in
the plot that the shaping circle contracted a greater dis
tance than it expanded, but the expansions were frequent.

The bottom graph of the cumulative number ofcontacts
of the cursor with the shaping circle shows some long

periods without a contact, followed by a high rate of con
tact beginning at the 75-sec mark. These frequent con
tacts are correlated with the rapid oscillatory movements
near the target (phase "c" in the top graph) and the rapid
shrinking of the shaping circle (middle graph).

DISCUSSION

This demonstration is an adaptation of Pear and Le
gris's (1987) technique, which was developed to shape
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Figure 6. Data from a session in which the radius ofthe target was 2 pixels, con
tacts with the shaping circle caused its radius to contract by 20 pixels, and failure
to contact this new radius within 5 sec caused the radius to expand by 2 pixels. All
other details are the same as in Figure 2.

the movements of pigeons in an experimental chamber.
In their study, pigeons were reinforced for contacting a
virtual target sphere located near the lower left rear cor
ner of the chamber. However, in the present demonstra
tion, a student sits at a computer and has the position of
a cursor shaped by a computer program that reinforces

successive approximations to contact with a target loca
tion (a virtual circle).

Perhaps the most significant experiential benefit of
using the demonstration is that it allows students to feel
what it is like to have their behavior shaped. Besides being
an inaccurate depiction of shaping, the hot-and-cold game
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is too time-consuming for all students to experience hav
ing their behavior shaped. However, the program con
trolling the present demonstration can be installed on
any number ofcomputers in a lab or cluster, and it can ac
commodate as many users as there are computers.

There also are several important educational benefits
of using the demonstration that help students understand
shaping and appreciate its challenges. Because the pro
gram allows students to systematically manipulate any
combination offive variables that may be important to the
success of shaping-the size of the target circle, the dis
tance the shaping circle contracts when it is contacted by
the cursor, the amount of time allowed to elapse without
an additional contact before the shaping circle expands,
the distance that the shaping circle expands, and how fre
quently the position of the cursor is sampled-the students
can see how different values ofthese variables affect shap
ing. This cannot be done with the hot-and-cold game.

For example, as suggested by Example 3, expanding
the shaping circle too far and too often can produce a sit
uation in which the person is reinforced too frequently
for an approximation (or, sometimes, for a previous ap
proximation), thereby interfering with the learning of
closer approximations (see Martin & Pear, 1996). Imag
ine an extreme situation in which the shaping circle ex
pands to fill the computer screen every 5 sec and then
contracts to the size of the target. In this situation, there
is no need for the person to move the cursor for rein
forcement because, whatever his/her behavior, rein
forcement will occur at least every 5 sec. In fact, this is
similar to what pigeons do when the shaping sphere ex
pands and contracts too far every 15 sec-they remain
near the feeder waiting for the next reward (see Pear & Le
gris, 1987). Experienced shapers know that they have to
work within the limits of delivering too much and too lit
tle reinforcement for any behavioral approximation (Ca
tania, 1998).

Some difficulties observed in Example 4 might be at
tributed to reducing the size of the shaping circle too far,
leaving the participant searching for the new location.
However, the presence of this problem may depend on
the person's behavior. To clarify this point, imagine that
someone moves the cursor very rapidly. Now consider
the following questions: Would shaping be facilitated or
hindered if, say, the shaping circle contracted by a rela
tively short distance? What if the circle contracted by a
relatively long distance? Wouldour answers to these ques
tions change if the person moved the cursor very slowly?
In Example 4, the size of the shaping circle likely de
creased too far, causing the participant to search for the
new radius. However, this might have been less ofa prob
lem if the person generally made rapid and sweeping
movements, thereby increasing the chances ofcontacting
the new radius of the shaping circle. This example illus
trates the importance of selecting an approximation that
is relatively easy to attain, but it also highlights a diffi
culty that may hinder the search for general rules of shap
ing. Any rules that are eventually discovered may depend

on the behavior of the person or animal being shaped.
Stated another way, the shaping parameters may interact
and alter so drastically the temporal patterns of shaped
behavior that this new pattern may not fit well with the
shaping parameters, thereby leading to a retardation of
learning (see Brehmer, 1992).3

Note that Examples I and 2 illustrate cases in which
shaping progressed smoothly because there was a good
fit between the participants' movements and the shaping
parameters. A common feature of these examples is that
the shaping circle was programmed not to expand (Ex
ample I) or to expand frequently for a short distance
(Example 2). It seems that shaping worked best when
there was just the right amount of reinforcement for any
particular approximation, though there are no explicit
rules that specify this amount (Catania, 1998). Too much
reinforcement for insufficient progress (Example 3) and
requiring too much progress for reinforcement (Exam
ple 4) seemed to retard acquisition. In Example 5, the
distance that the shaping circle expanded may have been
too short given how much time was allowed to pass with
out a contact between the cursor and the circle. Although
the shaping circle expanded by 2 pixels, which is the same
value used successfully in Example 2, 5 sec was allowed
to elapse before the circle expanded in Example 5, but only
1 sec in Example 2.

Although the purpose of the present paper was to il
lustrate a computer-controlled shaping technique that may
help students understand this important process, there
are some additional features of the examples described
herein that are worth noting. First, except for Example 2,
shaping seems to involve at least two major phases:
(I) successively closer approximations, some of which
consisted of gross movements, toward the region of the
target circle, followed by (2) a series of more restrictive
movements near the target that led to contact with the
target. This second phase is evident in the sections la
beled "c" in Figures 2, 4, 5, and 6. The presence of these
two major phases is especially interesting given Pear and
Legris's (1987) observation that there were two distinct
stages in shaping the behavior of pigeons to contact a
virtual target sphere. In their study, the two stages were
a result of a pigeon (1) walking toward the region of the
target sphere and then (2) lowering its head to contact the
target. However, the results of the present demonstration
suggest that the shaping process may, more generally, in
volve a two-stage process-the conditioning of gross
movements followed by the conditioning of finer move
ments-regardless of whether there are two distinct be
haviors to condition.

These effects suggest some novel hypotheses that can
be examined using more participants and the present pro
gram or Pear and Legris's (1987) three-dimensional ver
sion. One hypothesis is that there may be an optimal quan
titative relationship among the various parameters and
the speed of the participant's movements. The search for
such a quantitative relationship begins by developing a
model and an equation that relates the parameters to each
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other (and the participant's behavior). Perhaps this also
can be explored as part ofa class discussion on shaping.
Some obvious quantitative relationships might emerge
from more versus less successful shaping sessions. It might
be an engaging challenge for students (and instructors)
to discover these relationships.

A second hypothesis is that shaping may progress most
smoothly ifa multistage algorithm is used. For example,
one set ofparameters could be used to bring the partici
pant's behavior close to the target, but then another set of
parameters could be used to fine-tune the participant's
behavior. In the present demonstration, a single set ofpa
rameters was used throughout the session. Thus, besides
serving as a classroom demonstration that allows students
to explore the science underlying the art ofshaping (Midg
ley et al., 1989; Pear & Legris, 1987), the present program
may allow us to examine questions important to our un
derstanding of the shaping process itself.
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NOTES

I. If you are interested in seeing how shaping is different from the
"hot-and-cold" game, try shaping a student to sit on a table at the front
of a classroom with his/her back to the other students. Reinforce suc
cessively closer approximations by saying "hot" in a consistent tone and
volume; remain silent when the student is getting farther from the de
sired target response. Then, with a different student, play the hot-and
cold game, saying "hot," "hotter," "cold," "colder," and the like as the
student gets closer and farther from the target response. Many students
have a great deal of difficulty learning to sit on a table with their backs
to their peers if you try to shape this behavior, but they more readily
learn to do so if you play the hot-and-cold game.

An interesting study that could be done with the computerized shap
ing procedure described in the present article and Pear and Legris (1987)
is to compare the relative effectiveness of a more traditional shaping
procedure in which the magnitude of reinforcement is held constant
with a procedure in which the magnitude increases as the organism
emits closer approximations to the target response.

2. The likelihood ofan accidental contact varies as a function of the
radius of the target. Larger targets will likely result in more accidental
contacts than smaller targets. This itselfreveals something that psychol
ogists have known about shaping: that it is necessary only when the
probability of emitting the target response is low.

3. I thank an anonymous reviewer for drawing my attention to this
possibility and to the Brehmer (1992) article.
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