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STIMULUS CONTROL AS AN INSTANCE OR AN INFERENCE:
COMMENTARY ON REMARKS BY MURRAY SIDMAN

Iver H. Iversen
University of North Florida

You are at a dinner table with unknown people, and you say to the person
sitting across from you “Pass the salt, please”; with no hesitation the person passes
the salt, and you say “Thank you.” You come with your dog to a street corner and
say “sit”; the dog immediately sits, and you pat it on the head. You are in the clinic
working with a child with developmental disabilities, and you ask the child to
“Pick up the red crayon”; the child picks it up, and you say “very good” and smile.
Later, you ask the child to “Pick up the green crayon” and the child picks up the
green crayon and you again say “very good” and smile. You sit in front of your
computer and work your way through the many icons and buttons, all with their
different signs, and eventually get to where you want to be. Throughout the day
we encounter situations where we either ask someone to react to what we say or
we react to what other people say or to icons on our computer, etc. These are all
instances where a single stimulus requires a single act followed by an immediate
consequence. Usually one can judge on the spot whether or not the stimulus
controls the behavior. Sometimes a failure to react promptly or correctly to a single
stimulus can have serious consequences. An athlete who once in his life starts a
fraction of a second too late after the start signal can lose his career. A world-
famous musician who begins on an incorrect note when the conductor lifts his
baton may produce a gasp in the audience. A child who misspells a single word in
a strange way may be sent to the school psychologist for evaluation. Daily life is a
continuous flow of expected and timely reactions to an array of changing,
individual stimuli around us. So-called abnormal behaviors often are not a matter
of problems with the behavior itself but rather a matter of failures of stimulus
control, with behaviors occurring out of context—to the “wrong” stimuli. As a
child | was often curious about other people, and in a public bus | once asked my
mom why an old man with a wild beard was laughing so much even though no one
was sitting next to him; my mom answered that it is because “he is insane.” Later,
as a psychology student working temporarily at a psychiatric ward, | followed the
psychiatrist on his round. One day a nurse told the psychiatrist that a deeply
psychotic patient was improving because he was now reading a newspaper and
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maybe, therefore, he should have a reduction in his medication. The psychiatrist
went closer to take a look only to notice that the newspaper was upside down;
“keep him at the usual dose” was the answer to the nurse. We have all experienced
odd cases of stimulus control in daily life where a single mismatch between
observed and expected response to a given stimulus may have serious
consequences.

In daily routines in the laboratory or in the clinic, the behavior analyst makes
sure that there is an appropriate reaction to individual cases of stimulus control.
An operational definition of stimulus control at the level of one single trial is
necessary to provide guidelines for when to reinforce behavior and when not to
reinforce behavior on the spot, when the behavior occurs to the stimulus. The
three-term contingency, stimulus—response—reinforcer, has to be an actionable unit
that can be identified, counted, and communicated each time it occurs. For
example, if a rat presses a lever when a light turns on, we arrange in control
equipment that a food pellet is delivered (e.g., If Light=True and Response=True
Then GivePellet) and we make sure that no pellet will be delivered if the response
occurs in the absence of the stimulus. Thus, the term “stimulus control” is given a
fairly precise meaning at the level of individual trials when we act on behavior in
the clinic and when we perform experiments in the laboratory. Indeed, most
textbooks on behavior analysis define stimulus control as the increased probability
of a response when a stimulus is presented compared to when the stimulus is
absent.

Murray Sidman has commented in several of his Remarks that we cannot
observe individual instances of stimulus control by means of a single observation,
that stimulus control always is an inference, and that controlling relations,
therefore, are not directly observable (e.g., Sidman, 1979; see also Sidman, 2008).
The problem Sidman addressed is that any stimulus is complex and consists of
several components. For example, as simple an environmental change as turning
on a light to control lever pressing by a rat in a Skinner box presents several
stimuli simultaneously such as the wavelength, the brightness, the heat from the
light, and the location of the light in addition to possible sounds that may correlate
with the production of the light (e.g., a nearby relay may close). When we have
seen the rat promptly press the lever each time we turn on the light and refrain
from pressing when the light is off, then we readily say that the light is a stimulus
that controls behavior and, as indicated above, we would call each trial an instance
of stimulus control. However, what is not known without further exploration is
what component of the stimulus assembly we call “a light” actually controls the
rat’s behavior. Is it the click from the relay that turns the light on, is it the location
of the light? To determine the element(s) responsible for the behavior change
requires additional tests. One such test could be to vary the wavelength of the light
and see how it affects behavior. Another test could be to present only the auditory
“click” that is associated with light onset. After several such tests one may be able
to say with confidence which element of the assembly controls the behavior, and
we will then have made an inference because several test trials are needed to make
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the statement. A large volume of research by Sidman and colleagues has
demonstrated that several such tests may be needed to infer or determine which
aspect of a presented stimulus actually controls the behavior when the stimulus is
presented (e.g., Ray & Sidman, 1970). The term “stimulus control,” therefore, also
refers to the particular controlling aspects of the stimulus assembly, and this type
of stimulus control is not directly observable on any individual trial.

Thus, there is an unfortunate problem in the behavior analysis literature
regarding the use of the term “stimulus control” because it is used with two very
different meanings. One meaning of stimulus control refers to a unit for daily
communication (e.g., “pass the salt”) where a complex stimulus assembly controls
behavior. To communicate in daily life we do not need to ask exactly what part of
the statement controls behavior. In the laboratory we can identify a light turning on
followed by a response as an example of stimulus control on that individual trial
without having to ask which part of the light-on assembly actually controls the
behavior. There is obviously a need for a term that refers to stimulus control in
situations when an entire stimulus assembly controls behavior, and this term is at
the level of individual trials. The other meaning of stimulus control refers to
inferences about the particular aspect of the stimulus assembly that controls the
behavior. Several trials (often with different procedures in clusters of trials) are
required to make an inference about which aspect of the assembly is essential in
controlling the behavior. There is obviously also a need for a term that refers to
which element of a stimulus assembly controls behavior, and this term is not at the
level of individual trials but instead is an inference from testing over several trials.

The reprinting of the Remarks by Murray Sidman serves as a setting to remind
behavior analysts of important issues that they face in both research and
application. When the term “stimulus control” refers to both sides of the same
coin, so to speak, in different areas of the vast literature on behavior analysis, there
can be problems with communication about which side one refers to. In some
sense, one might say that the term “stimulus control” is not always an effective
stimulus because it can lead to different responses—in this case, statements by
behavior analysts. This discourse about the Remarks serves as an invitation for
Murray Sidman to provide additional thoughts and articulation about the issues
raised here. In this particular case, perhaps Murray Sidman can provide some
suggestions for terminology that can tease apart the different meanings of the term
“stimulus control.”
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