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One of the most exciting recent de-
velopments in applied behavior analysis
is the exponential increase in research on
stimulus control. The pioneering efforts
of Guttman and Kalish (1956), Terrace
(1963), Sidman and Stoddard (1967), and
many others have lately been receiving
their just attention. Many competent
scholars are now actively involved in ap-
plied research in this most important area.
The study of stimulus control is im-

portant for two reasons. The first reason
is a quite practical one: Our knowledge
ofstimulus control is limited. As Sidman
(1978) explained, "Our understanding of
the reinforcement contingency ... is con-
siderably more advanced than our un-
derstanding ofstimulus control" (p. 265).
The second reason is more theoretical

and shows how our lack ofunderstanding
needs to be overcome. The study ofstim-
ulus control provides the behavior ana-
lyst with an entrance into areas of psy-
chology typically left to the cognitive
scientists, but in which behavior analysts
need to become involved (see Deitz &
Arrington, 1984). On this topic, too, Sid-
man (1978) has provided useful insight:
To the extent that behavior is governed by rein-
forcement contingencies, we may agree with B. F.
Skinner that operant behavior is essentially the field
of purpose. I should like to take another step and
suggest that behavior under stimulus control is es-
sentially the field of cognition.... Terms like cog-
nition or knowledge refer to the control ofbehavior
by its environmental context, by events which, un-
like consequences, precede or accompany the be-
havior; here, it is sometimes said that our behavior
expresses meaning or comprehension. (p. 265)

This line of reasoning, one with which
we thoroughly agree, could provide the
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unifying principles for the various, di-
verse lines of stimulus control research.
In other words, the analysis of stimulus
control could have as its overall purpose
the behavioral study of those issues pre-
viously called cognitive.

This ought to happen, we believe, but
may not. As is often the case when areas
of a science are rapidly expanding, new
terms are developed even more quickly.
The literature on stimulus control now
includes such terms as matching-to-
sample, delayed matching-to-sample,
prompting, superimposition, fading, in-
trinsic fading, extrinsic fading, stimulus
fading, stimulus shaping, delayed cue, and
probably many others.
No problems exist ifthe various terms

being developed identify clearly different
processes. If they do, then many terms
present no problem; one could even ar-
gue that they are necessary for extending
the analysis. However, when several
terms are labels for the same procedure
or when a procedure labeled by any of
the terms is not clear, a form of concep-
tual confusion can occur. If such confu-
sion serves to inhibit further stimulus
control research, by no other means than
distorting the arguments in the field, that
would indeed be an unfortunate result
since current research is not only neces-
sary but of such generally high quality.
Wewill examine some questions ofdef-

inition in one area of applied stimulus
control research. Our purpose is to point
out some potentially confusing practices.
We trust that if we are able to provide
some clarity on these issues, research in
stimulus control can continue in the di-
rections pointed by Sidman: We will
move toward both a better understand-
ing of the processes of stimulus control
and of what has often been called cog-
nition.

259



260 SAMUEL M. DEITZ & LESLIE W. MALONE

ERRORLESS LEARNING
PROCEDURES

Much of the most interesting stimulus
control research with human subjects is
in the area called errorless learning pro-
cedures. These are procedures for estab-
lishing discriminations through which
subjects make few or no errors. While
disagreement may exist concerning the
actual differences between procedures that
limit or do not limit the number oferrors
(see Rilling, 1977) and the value oflearn-
ing with or without errors (see Skinner,
1968), studying such procedures in detail
seems a worthwhile objective for behav-
ior analysts.
One common factor in errorless learn-

ing is that discriminations are established
by transferring control from an effective
stimulus to a different stimulus. In other
words, some form of control over re-
sponding already exists but that control
is by a stimulus other than the one of
interest to the researcher. The task in
errorless learning, then, is to transfer con-
trol from one stimulus to another, there-
fore establishing a new discrimination,
but in such a way that the subject makes
few or no errors.

Let us look at a common applied prob-
lem. A child is being taught to say "cir-
cle" in the presence of a picture of a cir-
cle.' The child can already say "circle"
and the S+,2 "say 'circle"' reliably con-
trols that response. The problem is, of
course, transferring control from the
command to the picture. We could add
another stimulus (a different picture, for
example) which was not a circle so that
a specific S- was established, or even a

' The example of the circle was chosen for this
paper since it is so well explained in Etzel and
LeBlanc (1979). When stimulus fading or stimulus
shaping is discussed, the circle example follows their
examples as closely as possible. Any errors are due
to our interpretation and will not be found in the
original article.
2An S+ will be the term used in this paper to

categorize a discriminative stimulus which in-
creases the likelihood that a particular response will
follow it. An S- will designate a discriminative stim-
ulus which decreases the likelihood that a particular
response will follow it.

set of stimuli that were not circles so that
a set of S-'s was established but for our
purposes that is not yet necessary.
The first conceptual problem is related

to the command, "Say 'circle."' This is
an S+; it already controls responding. In
this case, however, our instructional goal
is to make this command unnecessary to
the child's saying "circle" in the presence
of the picture. The command is, there-
fore, "supplemental" to the applied
problem; in fact, we could call it a sup-
plemental S+. The picture is a critical S+
in this learning situation.3 So, the prob-
lem is, "What is this supplemental S+ and
how does it fit into errorless learning?"
Most often these supplemental S+'s are

called "prompts." When one of these
prompts is presented we often say the
researcher (or the stage manager in a
theater, for that matter) is prompting the
response (or the actor's lines). Mosk and
Bucher (1984), for example, have said
that prompting consists of presenting
"extra cues to guide the response" (p. 23).
They talk of instructional cues, gestures,
models, and physical guidance as
prompts. Touchette and Howard (1984)
have a similar explanation of prompts:
"Prompting is the substitution of an ef-
fective but inappropriate stimulus for an
ineffective but appropriate stimulus.
Prompts are stimuli that control the de-
sired behavior, but that are not function-
ally related to the task" (p. 175). These
authors help us remember that a prompt
is an S+ which, for some applied purpose,
is inappropriate. It is any supplemental
S+ and that is all it is. An S+ could be
labeled a prompt if it controls but is not
critical to a "correct" response. "What is
this?" is a prompt. "Say 'circle"' is a
prompt. The circle itself, once control has
been established, is not a prompt; it is a
critical S+ in this learning situation.
Most of this seems quite obvious; it

3 Our first contact with the terms "supplemental"
and "critical" was in the text by Sulzer-Azaroffand
Mayer (1977). We agree that these terms are useful
descriptors of this aspect of stimulus control. A
similar distinction is made by Engelmann and Car-
nine (1982) in their discussion of stimulus and re-
sponse prompts.
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fits rather nicely with how the term is
used in ordinary language and with how
it is commonly employed in behavior
analysis. The only problem is that some-
times prompting is talked of as if it were
a learning process; as we have tried to
show, prompting is not a learning pro-
cess. Rather, it is a procedure used be-
cause learning has not yet occurred.
Prompting, however, most often is an in-
tegral part of all the errorless learning
procedures. Within those procedures,
prompts are used to evoke the correct
response, but some other set of proce-
dures facilitates the transfer of control
from the supplemental S+ to the critical
5+.

Ifwe agree that prompting, itself, is not
a learning process, we are still left with
the problem of transferring control from
"Say 'circle"' to the picture of the circle.
Until fairly recently, the only system for
such transfer was called "fading" (Ter-
race, 1963). Fading has been used as a
generic term to identify any procedure in
which "a property of a stimulus is grad-
ually changed on successive trials to
transfer control of responding from one
property of a stimulus to another" (Ril-
ling, 1977, p. 466) or from one stimulus
to another.

It is interesting to us, and probably a
source ofsome confusion, that ofthe three
most commonly studied and discussed
errorless learning procedures in applied
behavior analysis-delayed prompting,
stimulus fading, and stimulus shaping-
only one ofthem violates that definition.
One of those which does not violate that
definition, however, is still distinguished
from fading in both terminology and def-
inition. To help resolve some of these
issues of definition, we now turn to an
examination of several issues relevant to
these procedures.
The first ofthe three errorless learning

procedures we will discuss is the delayed
prompting procedure (Touchette, 1971;
Touchette & Howard, 1984). In this pro-
cedure, "the discriminitive stimuli are
presented at the beginning of a trial. A
prompt is presented after a delay"
(Touchette & Howard, 1984). In other
words, first the picture of the circle is

presented, then, after some delay, the
prompt, "Say 'circle"' is presented. Re-
inforcement usually follows the child's
response whether that response occurs af-
ter the critical S+ or after the delayed,
supplemental S+.
This procedure is properly distin-

guished from fading; no "property of a
stimulus is gradually changed on succes-
sive trials to transfer control" (Rilling,
1977, p. 466). In fact, successive trials
are essentially identical. Even ifthe delay
changed in successive trials, it would be
sufficiently different from what is com-
monly called fading to distinguish this
procedure easily from fading. There are
many interesting empirical questions
concerning which factors in delayed
prompting are responsible for the trans-
fer of control, but discussion of those is-
sues is not the purpose of this paper. As
we said earlier, new terms are legitimate
and useful when they identify clearly dif-
ferent processes. It appears to us that de-
layed prompting is a term which fulfills
that requirement and is therefore a useful
addition to the literature.
The two remaining errorless learning

procedures we will discuss, stimulus fad-
ing and stimulus shaping (Etzel & Le-
Blanc, 1979), fit very nicely with the ear-
lier definition of fading. Both are
procedures "in which a property of a
stimulus is gradually changed on succes-
sive trials to transfer control of respond-
ing" (Rilling, 1977, p. 466). In fact, stim-
ulus fading is essentially the same
procedure we have always called fading.
There are two issues Etzel and LeBlanc
present for differentiating these proce-
dures. Both of these issues have to do
with the manner in which a stimulus is
changed over trials. One ofthe issues leads
to some confusion; the other, however,
shows a distinction to be quite useful.

First, stimulus fading and stimulus
shaping are said to be different because
they require the stimulus to be changed
in structurally different ways. In stimulus
fading, "the overall configuration or to-
pography of the stimulus" (Etzel &
LeBlanc, 1979, p. 369) is not changed. In
stimulus shaping, however, the overall
topography or configuration of the stim-
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ulus is changed. "That is, the initial stim-
ulus does not resemble the final or cri-
terion level stimulus because its
topography is to be gradually altered to
form the criterion stimulus" (Etzel &
LeBlanc, 1979, p. 370). Stimulus fading,
then, involves changing some dimension
such as size, color, or intensity, while
stimulus shaping would change the shape
or configuration of the stimulus. To re-
turn to our example of the circle, stim-
ulus fading might alter the size of the
circle as the prompt in order to help a
child learn the difference between a circle
and an oval; stimulus shaping would alter
the shape of the circle. The circle could,
for example, begin as a square and grad-
ually turn into a circle.

Initially, this may seem a useful dis-
tinction. If we examine several issues of
definition, however, we see that the dis-
tinction leads to confusion. Most ob-
viously, our original definition of fading
did not specify how a stimulus was to be
changed. It only states that "a property
of a stimulus is gradually changed"; the
change could be along any possible di-
mension. The term, stimulus shaping, vi-
olates one ofthe requirements for adding
new terms into the literature and is there-
fore unnecessary.
A second issue of definition concerns

the ordinary use of some of the terms
used to make the distinction between
stimulus fading and stimulus shaping.
Webster's New Collegiate Dictionary
(1977), for example, defines topography
as "the physical or natural features of an
object or entity and their natural rela-
tionships" (p. 1231). Any "physical or
natural features" seem to be implied. It
would appear, then, that if one gradually
changed the size ofa stimulus (which ac-
cording to Etzel & LeBlanc is not chang-
ing topography, and is therefore stimulus
fading rather than stimulus shaping), one
would be changing one of its physical or
natural features. In that case, the dis-
tinction made by Etzel and LeBlanc is
not consistent with the ordinary use of
the term, topography. It seems to us that
a distinction based on what is changed is
arbitrary and, therefore, confusing. So far,
then, a distinction between stimulus

shaping and stimulus fading, and the cre-
ation of the new terms, does not appear
very useful.
The second issue Etzel and LeBlanc

discuss is quite different; while this issue
also presents some problems that need
clarification, it is very useful, indeed. In
terms of the effectiveness of either pro-
cedure, they present the concept of "cri-
terion-relatedness." To present stimulus
changes that are criterion-related over a
series of trials, "the final discrimination
must be based on the . . . critical differ-
ence" (Etzel & LeBlanc, 1979, p. 372)
between the S+ and the S-. In other words,
"the cue that initially controls the child's
responding ... is not involved in the final
discrimination" (p. 372). A criterion-re-
lated stimulus change procedure would
alter the stimulus along a dimension re-
lated to the final discrimination; a non-
criterion-related procedure would not.
To return to our circle, the series of

trials changing the size of the circle so it
could be discriminated from an oval
would not be criterion-related. Size is not
the important dimension that distin-
guishes circles from ovals. Ifwe changed
the circle from a square into a circle over
a series of trials, that would be criterion-
related. Shape is the important dimen-
sion that distinguishes circles from ovals.
If the data support a distinction between
stimulus change procedures that are cri-
terion-related or not, and so far that is
exactly what is found, an important ad-
dition to the terminology of the field is
necessary.
A problem arises when one tries to de-

termine what will be a criterion-related
stimulus change procedure. How do you
know, unless you examine every single
stimulus presentation, whether or not a
series of changes are in fact criterion-re-
lated? If you look at only one trial, it
could be anything. Ifyou look at the last
trial, it is obvious. Ifyou look at the first
trial, it is a mystery. This is not a major
problem. What appears to be required is
a clear, precise definition ofhow one de-
cides what is or is not criterion-related.

Since the distinction between stimulus
fading and stimulus shaping is not clear,
but the distinction between what is cri-
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terion-related or not appears critical to
errorless learning, we suggest that it might
be appropriate to abandon the former
distinction and emphasize the latter. Pro-
cedures in which "a property of a stim-
ulus is gradually changed on successive
trials" (Rilling, 1977, p. 466) could all be
called fading. Fading is an adequate term
and one with which most behavior an-
alysts are familiar and comfortable. We
should, however, distinguish between
fading procedures which are criterion-re-
lated or not. We suggest the adoption of
the terms, criterion-related fading and
noncriterion-related fading.4 We would
not oppose, except for ease of transition
for most behavior analysts, using the term
shaping instead offading. Given the def-
inition of topography, shaping could be
said to subsume fading so that might even
be a better long-run solution.

CONCLUSIONS
We have tried to clarify some instances

of possible confusion in the literature of
stimulus control:
1. Prompting is not a learning process, but rather

a procedure in which existing stimulus control
is used to evoke a response.

2. Delayed prompting is not a fading procedure. It
is sufficiently different to be included as a new
term in the field.

3. The distinction between fading and shaping is
unnecessary. One of these terms ought to be se-
lected as the term describing the errorless learn-
ing procedure in which changes in stimuli are
programmed to occur over successive trials.

4. The distinction between procedures that are cri-
terion-related and noncriterion-related is im-
portant and should be the basis for differentiat-
ing among fading procedures (or shaping
procedures, if that term serves more purposes).

Solving these conceptual problems ap-
pears useful since applied problems in
stimulus control are among the most im-
portant areas that behavior analysts
study. We recognize that advice on the
issues of terms is rarely adopted; what
evolves from the contingencies in the

4This would be similar to the terms intrinsic fad-
ing and extrinsic fading, suggested by Schwartz,
Firestone, and Terry (1971); however, criterion-re-
lated and noncriterion-related appear to us to have
more value in that they are more straightforward
and less potentially confusing.

community of researchers in that field
has more impact than an "On Terms"
column in ajournal. Still, clarifying some
ofthese issues could help further the study
of these important variables.

It is this last point, furthering the study
ofthe variables ofwhich stimulus control
is a function, which brings us to our final
recommendation. The goal ofthis line of
research should be to understand more
about those variables. As Sidman (1978)
reminded us, there is much we do not
know. By coming to that understanding,
however, we may eventually be able to
talk with some authority about "cogni-
tion." Some current arguments in the lit-
erature, however, are quite different. Et-
zel and LeBlanc (1979) have discussed
the superiority of stimulus fading/shap-
ing over delayed prompting; Touchette
and Howard (1984) explained how de-
layed prompting makes stimulus fading/
shaping unnecessary. These arguments,
while only a small part ofthe discussions
of these authors, are misguided. We do
not need to know which procedure is
"better" for some purely applied pur-
pose; rather, we need to know more about
stimulus control. The research these au-
thors are conducting is excellent and can
tell us about those variables. We hope
that those studying this area will continue
to concentrate on research that stresses
investigation over improvement (Deitz,
1978) and that they will more often dis-
cuss their findings under the control of
that purpose.
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