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Animal trainers use shaping to teach many behaviors. However, during shaping, the
organism may engage in behaviors other than the target behavior or approximations to the
target behavior. If the animal is engaged in other behaviors, the rate of reinforcement may
decrease and the trainer may resort to what is sometimes referred to as a “desperation click.”
That is, the trainer delivers one reinforcer for a behavior that is not a successive approximation
to the target response. Anecdotal reports from trainers suggest that sometimes the animal
continues to repeat this other behavior that received only one reinforcer, even in the absence
of further reinforcement for that behavior. This study compared whether, during a one minute
extinction period, participants spent more time engaged in a behavior that had been reinforced
only once after a brief period of no reinforcement or in a behavior that had been reinforced
multiple times. Participants, who were university students, played a tabletop game that
involved touching and manipulating small objects. Five conditions were repeated twice for each
participant: reinforcement for interacting with a training object alone, reinforcement for
interacting with a training object with other objects present, reinforcement for interacting with
a target object, one reinforcer for interacting with a third object immediately following a brief
period of no reinforcement, and reinforcement for interacting with any object. Results from this
study show that a desperation click situation can be reliably produced in a controlled setting.
When participants received one reinforcer for interacting with a new object following a period
of no reinforcement, they interacted with the new object for a longer or equal amount of time
as compared to an object that had a history of reinforcement.
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INTRODUCTION
In 1952, William Schoenfeld observed, “We don’t even know the effect of a single
reinforcer presentation on an individual response” (Mechner, 1994, p. 55). According to
Mechner (1994), this statement is still as valid today as it was then. Although behavior analysts
understand much about basic behavioral processes, many questions still remain regarding the
effects of individual reinforcers during the acquisition and maintenance of behavior.
Previous research has shown that animals can learn a new behavior after the delivery of
just one reinforcer. Skinner (1948) discovered that operant conditioning took place when food
was delivered to pigeons at regular intervals with no regard to the bird’s behavior. Importantly,
he found that these behaviors could be learned as the result of just one reinforcer. Similarly,
Sidman (2010) discussed that learning can happen immediately, in one trial, when the learner
has previously mastered all of the necessary prerequisite skills.
The effect of a single reinforcer has been systematically studied with both rodents and
horses. Iversen and Mogensen (1988) investigated rats’ spatial and temporal patterns of
responding after the delivery of a single reinforcer in a vertical holeboard apparatus. Each rat
received a single 10 min session in an apparatus that contained a matrix of 45 or 54 holes on
one side. After 5 min, a single food pellet was presented in one hole. The behavior of poking the
nose through the holes was measured both before and after the delivery of the reinforcer.
Iversen and Mogensen (1988) observed low levels of nose pokes before the delivery of the food
pellet. After the delivery of the food pellet, they reported an increase in nose pokes with the
majority of visits occurring in the hole where the food pellet had been delivered or the
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surrounding holes. This increase occurred during the first 2 min after the presentation of the
food pellet with most rats returning to near baseline levels for the final 3 min.
In a similar study, Mal, McCall, Newland, and Cummins (1993) used a wooden grid with
40 compartments to deliver one reinforcer to weanling horses halfway through a 10 min
session. They reported very similar results to those described by Iversen and Morgensen (1988).
After the delivery of the food, the horses visited the apparatus more frequently and visits were
clustered around the compartment where food had been delivered.
Researchers such as Iversen and Morgensen (1988) and Mal et al. (1993) have provided
useful information about the effect of one reinforcer when delivered in isolation. However, in
applied settings, it is important to understand the effect on behavior of one reinforcer in
relation to other reinforcers. A better understanding of the effect of a single reinforcer would
be particularly useful in regard to shaping and the acquisition of behavior as this knowledge
could lead to faster and more efficient shaping procedures.
In fact, one problem often reported by applied animal trainers involves the effect of a
single reinforcer during shaping. Shaping is the differential reinforcement of successive
approximations toward a target behavior (Catania, 2007). Trainers, however, sometimes have
difficulty moving from one approximation to the next. This happens because, when the trainer
changes to a new criterion, the animal performs behaviors that are incorrect for that step. This
can lead to periods of no reinforcement, which can be frustrating for both the animal and the
trainer. Sometimes, what then occurs in this situation is what animal trainer Bob Bailey (2013)
refers to as “desperation driven clicks.” The trainer, perhaps feeling desperate or frustrated,
reinforces a behavior that should not be counted as correct for the new approximation.
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Anecdotal reports from animal trainers suggest that the animal repeatedly performs the new
behavior that received the one desperation click even in the absence of further reinforcement
for that behavior. If the new behavior persists, this can be problematic because it can interfere
with the acquisition of the target response.
This study examined whether we could develop a procedure to reliably reproduce a
desperation click situation, in which one new behavior receives one reinforcer during shaping
and the organism then repeatedly engages in this new behavior. As well, we wanted to
determine whether we could reliably produce this phenomenon using a tabletop shaping game
(PORTL) with humans as participants. Replicating this phenomenon with humans would
demonstrate both the strength and the generality of this phenomenon. Because humans have
verbal behavior, their behavior is sometimes controlled by instructions and rules (Catania,
2007). If behavior is controlled by rules, this could make a person insensitive to changes in
contingencies during shaping. So, another purpose of this research was to study whether a
participant’s self-generated rules would prevent a single reinforcer from changing the
participant’s behavior or whether participant’s self-generated rules would change as the
contingencies changed.
This study investigated whether, during a one minute extinction period, participants
spent more time engaged in a behavior that had been reinforced only once after a brief period
of no reinforcement or spent more time engaged in a behavior that had been reinforced
multiple times. A better understanding of the desperation click phenomenon would help
researchers more thoroughly understand the effect of one reinforcer during the acquisition of
behavior and lead to better practices for animal trainers working in applied settings.
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METHODS
Participants
Participants were five students from the University of North Texas (two males and three
females), ranging in age from 17 to 21. Participants’ majors included education, music
education, applied behavior analysis, and TAMS (Texas Academy of Math and Science).
Participants were recruited in two ways, by flyers placed on bulletin boards in several university
buildings and by announcements made by the experimenter to undergraduate behavior
analysis classes. Participants were informed that they would be participating in a behavioral
research study investigating factors that contribute to how people learn. Participants were paid
$5 for each 20 to 30 minute session. Before beginning participant recruitment, the study was
reviewed and approved by the University of North Texas’ Institutional Review Board.
Setting
Sessions were conducted in a small room on a folding card table. During sessions, the
participant sat on one side of the table and the experimenter sat on the opposite side of the
table. Stimuli were placed on the table between the experimenter and the participant. A Canon
digital camera attached to a tripod was positioned to the side of the table between the
experimenter and the participant. The camera was aimed so that only the table and the
participant’s hands and arms were visible on the video.
Materials
A collection of 12 items was used as experimental stimuli. The items varied in shape,
color, and size. They consisted of a purple Lego block, a yellow rubber duck, a six-sided dice, a
red bottle cap, a pink rubber stamp with a picture of a dog, a gray key, a red pencil sharpener, a
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red wooden block, a green wooden block, an off-white rectangular eraser, a white foam ring,
and a blue plastic toy chair (Figure 1). The smallest item was the dice, which measured 1.5 cm x
1.5 cm x 1.5 cm and the largest was the blue chair, which measured 2.8 cm x 2.8 cm x 5 cm.
Additional materials included an oval blue and orange StarMark dog training clicker,
rectangular green wooden blocks, a small blue ceramic bowl, and record sheets. The blocks
measured 1 cm x 0.8 cm x 0.8 cm. A blank record sheet is shown in Figure 2. A Canon digital
camera set to the video recording setting was used to record sessions and a stopwatch
application on an Android phone was used to monitor the length of each sub-session.
Measurement
Measures included time spent interacting with each object, a contingency
correspondence rating, and an emotion rating. An interaction with an object was defined as any
time that the person’s hand or finger(s) contacted the object. This could include any part of the
participant’s hand below the wrist. Adding or switching fingers or moving the object in the hand
counted as a continuation of the same interaction as long as part of the hand was constantly in
contact with the object. The interaction ended when the participant’s hand was no longer
touching the object. If the participant touched two or more objects at the same time, each was
recorded as a separate interaction. Finally, if the object was out of view, either because it was
off-screen, blocked by the participant’s hand, or blocked by other objects, an interaction was
not recorded until the observer could see part of the hand touching the object. The exception
to this rule was if the observer could see the object move and there was no other possible way
for the object to move except by contact with the participant’s hand.
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The experimenter collected interaction time data from videos recorded during sessions.
Videos were scored frame by frame using the program QuickTime. Data were recorded from
the time the experimenter said “start” until the participant received the 10th reinforcer, except
for the one click condition during which recording ended one minute after the participant
touched the 10th object. Duration of time spent interacting with each object was measured as
the cumulative number of seconds during which the participant interacted with each object. An
interaction was recorded for each time stamp on the video if the participant began, continued,
or ended an interaction during that second. Interactions that lasted less than a second were
counted as a full second. Because interactions were rounded to a second, if two separate
interactions with the same object occurred within the same time stamp, this was counted as a
duration of only one second.
The contingency correspondence rating and the emotion rating data were collected
from the record sheets (Figure 2). The contingency correspondence rating measured whether
the participant’s description in the “What are you doing to earn blocks?” column matched the
experimental contingency. This was scored as yes, partial, or no for all conditions except the
reinforce all condition, for which the description of behavior was summarized into one of three
categories. Rules describing what counted as yes, partial, or no for each condition are listed in
Table 1. The emotion rating measured whether the participant’s response in the “How did you
feel?” column represented a positive, negative, or neutral emotional statement. Positive was
scored if the response included any positive phrases or emotional words, negative was scored if
the response included any negative phases or emotional words, and neutral was scored if the
response was a descriptive sentence or phrase that did not include emotional words.
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Five trained observers collected inter-observer agreement (IOA) data for interactions
and a sixth trained observed collected IOA data for the contingency correspondence rating and
the emotion rating. The experimenter trained all IOA data collectors.
Training for those who collected IOA data for interactions consisted of explaining the
study and data collection procedures. The observer then practiced coding two 20 s video clips
under the guidance of the experimenter. Finally, the observer coded a test video of four 20 s
video clips without aid from the experimenter. The observer was considered trained if his or
her results from the test video showed 90% or greater agreement. For interactions, IOA data
were collected for 100% of sessions, but for only 25% of the objects. IOA data were collected
for the training object, the target object, and the one click object. IOA was calculated for each
object using the formula A/(A+D)*100, for which A was agreements and D was disagreements.
IOA was 99.1% for Participant 1 (range 98.4-100%), 98.7% for Participant 2 (range 96.2-99.5%),
90.7% for Participant 3 (range 85.7-97.8%), 99.1% for Participant 4 (range 97.8-100%), and
95.2% for Participant 5 (range 75.3-100%).
Inter-observer agreement training for the observer who collected IOA data for the
contingency correspondence rating and emotion rating began by explaining the study and the
data collection procedures to the observer. The observer then practiced coding record sheets
from two sessions with aid from the experimenter and from three sessions without aid from
the experimenter. For the contingency correspondence rating and the emotion rating, IOA data
were collected for 50% of sessions, one session for each participant. IOA was calculated using
the formula A/(A+D)*100. IOA was 89% for the contingency correspondence rating and 89% for
the emotion rating.
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Procedures
Preliminary training. Preliminary training included instructions regarding the rules of the
game, an explanation of the clicker and green blocks, and instructions regarding how to fill out
the record sheet. First, participants were told: “Today we are going to play a game with the
objects you see sitting on the table. In a minute, I will spread out the objects in the center of
the table. Then, when I say ‘start,’ you can touch or interact with any of the objects in any way
you wish. Sometimes, however, when you do certain actions or interact with certain objects,
you will hear a click sound and I will hand you a little green block. Your goal today will to be to
earn as many little green blocks as possible.” The participant was asked to use only one hand
when interacting with the objects and was also informed that sometimes he or she would have
access to all of the objects and other times he or she would have access to only certain objects.
Participants were given no further instructions regarding whether they should interact with
certain objects or how they should behave with respect to the objects. Next, the experimenter
explained that after a correct response, the participant would hear the sound of the clicker and
be given a green block, which he or she should place in the blue dish. The experimenter then
demonstrated several times sounding the clicker and handing the participant a block. Finally,
the experimenter explained the record sheet (Figure 2) by showing the participant a blank
record sheet, reading the question in each column, and telling the participant to answer the
question in each column during each break.
Session structure. Each participant took part in two sessions, which were conducted on
separate days. Sessions were divided into sub-sessions, and each sub-session consisted of the
delivery of 10 reinforcers (sounding the clicker and handing the participant a block). At the end
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of each sub-session, there was a short break so that the participant could fill out the record
sheet.
At the beginning of each sub-session, the experimenter spread out the objects in front
of the participant, then said “start” and pushed the start button on the timer. When the
participant performed a correct response, the experimenter delivered a reinforcer. Blocks were
always delivered to the same hand that the participant used to touch the objects. If the
participant still had an object in his or her hand after the click, the experimenter held out the
block, but waited for the participant to put the object down before giving the block. At the end
of each sub-session, the experimenter informed the participant that it was time for a break,
removed the objects, and asked the participant to fill out the record sheet.
Experimental conditions. There were five conditions, the training object (alone)
condition, the training object (with other objects) condition, the target object condition, the
one click condition, and the reinforce all condition. During each session, each condition was
implemented for one or more sub-sessions.
During the training object (alone) condition, the participant was given access to only the
training object and received reinforcement for performing three different topographies of
behavior with this object. Initially, three to four reinforcers were delivered contingent upon the
participant performing the same topography of behavior with the object. Then, the participant
had to change to a second topography and the next three reinforcers were delivered
contingent upon only this topography. Finally, the participant had to change to a third
topography for the remainder of the condition. This condition was implemented for one subsession during each session.
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The training object (with other objects) condition was similar to the training object
(alone) condition, with one difference. The participant now had access to all 12 objects. Once
again, the participant had to perform three different topographies of behavior with the training
object, changing to a new topography after every three to four reinforcers. The participant was
allowed to repeat topographies that had been reinforced in previous sub-sessions. If the
participant interacted with objects other than the training object, the experimenter did
nothing. Sometimes a participant would switch to interacting with the other objects rather than
changing to a different topography. If the participant returned to the training object and
performed a topography that no longer earned reinforcement, the experimenter did nothing.
However, if the participant then left the training object again, rather than trying a new
topography, the experimenter delivered a reinforcer the next time the participant returned to
the training object. If the participant successfully performed three different topographies with
the training object, this condition was implemented for only one sub-session. However, if the
participant did not engage in three different topographies with the training object, the
experimenter implemented a back-up procedure during the following sub-session. During the
back-up procedure, the training object (with other objects) condition was continued, but with
three objects rather than all 12. If the participant still did not perform different topographies,
the number of objects was reduced to just the training object in the following sub-session. The
back-up procedure was continued until the participant performed three different topographies
with the training object.
During the target object condition and all subsequent conditions, the training object was
removed. At the beginning of the target object condition, the experimenter waited for the
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participant to touch the 10th object. When this object was touched, the experimenter delivered
a reinforcer and this object became the target object. For the remainder of this condition,
reinforcement was delivered only for interactions with the target object. Similar to the training
object conditions, the participant had to perform three different topographies with the target
object, changing to a new topography after every three to four reinforcers.
Two criteria were used to determine if the target object condition was continued for
more than one sub-session. If the participant did not engage in three different topographies
with the target object, the experimenter implemented the back-up procedure during the
following sub-session, continuing the target object condition but with only three objects. The
back-up procedure was continued until the participant performed three different topographies
with the target object. Once the participant had performed three different topographies with
the target object within a single sub-session, the experimenter observed if the participant
returned immediately to the target object during the next sub-session. As long as the
participant began by touching an object other than the target object, the target object
condition was continued for additional sub-sessions. When the participant returned
immediately to the target object at the beginning of a sub-session, the experimenter
discontinued the target object condition and immediately started the next condition.
During the one click condition, the participant received one reinforcer at the very
beginning of the condition for interacting with the target object. Then, the experimenter waited
for the participant to touch the 10th object. One reinforcer was delivered when the participant
touched this object and it became the one click object. Following reinforcement for the one
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click object, the experimenter implemented a one minute period of extinction by withholding
all reinforcement. This condition was implemented for one sub-session during each session.
During the reinforce all condition, the experimenter delivered reinforcers contingent
upon any type of interaction with any of the objects. This condition was implemented for one
sub-session during each session.
Experimental design. The same conditions and order of conditions were used for all
sessions (Figure 3). Conditions were implemented in the following order. The first condition for
each participant was the training object (alone) condition, followed by the training object (with
other objects) condition. These two conditions were used to acclimate participants to the game
and teach participants to perform different topographies with a single object. Next was the
target object condition, which simulated working on a particular behavior during a shaping
session. This was followed by the one click condition. The one click condition modeled a
desperation click situation because a final reinforcer was delivered for a behavior with a history
of reinforcement (interacting with the target object) and then, after a short period of no
reinforcement, one reinforcer was delivered for a new behavior (interacting with the one click
object). The following one minute of extinction was used to assess whether participants would
spend more time interacting with the one click object, the target object, or other objects. The
final condition for each participant was the reinforce all condition.
The experimental design was an A-B-A-B design, in which the A portion consisted of the
training and target object conditions and the period from the delivery of the final reinforcer for
the target object until the participant interacted with the one click object. The B portion was
the one minute of extinction that began when the participant interacted with the one click
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object. Duration of interaction with the target object during the target object condition and the
brief period of extinction was compared to duration of interaction with the one click object and
the target object during the one minute of extinction.
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RESULTS
Graphs for each participant are shown in Figures 4 to 8. Each graph shows the
cumulative number of seconds during which the participant interacted with each object during
each sub-session. Time (in seconds) is graphed along the x-axis. On each graph, time, as well as
the cumulative line for each object, resets to zero at the beginning of each sub-session. In
addition, for the one click condition, the lines for each object and the time reset to zero after
the participant interacted with the 10th object and received the final reinforcer. This made it
easier to compare the amount of time spent interacting with each object after the last
reinforcer for the target object to the amount of time spent interacting with each object after
the single reinforcer for the one click object. For the purposes of discussion, the phrase “first
part of the one click condition” will be used to refer to the period of time from the beginning of
the one click condition until the participant touched the 10th object. The phrase “second part of
the one click condition” will be used to refer to the one minute period of extinction that began
after the participant touched the 10th object.
Each graph shows the five conditions implemented for each participant, the training
object (alone) condition, training object (with other objects) condition, target object condition,
one click condition, and reinforce all condition. For each graph, the one click object is displayed
as a solid black line, the target object is displayed as a dashed black line and the training object
is displayed as a dotted black line. The other nine objects are displayed in solid lines of shades
of gray.
Figure 4 shows the results for Participant 1’s first session (top graph) and second session
(bottom graph). During the training object (alone) and training object (with other objects)
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conditions of the first session, the participant interacted repeatedly with the training object
(the ring). When the other objects were first present at the beginning of the training object
(with other objects) condition, the participant interacted some with them. When the
participant returned to interacting with the training object, responding to the rest of the
objects decreased for all of the objects except the eraser. During the target object condition,
the participant interacted primarily with the target object (the stamp). During the first part of
the one click condition, the participant spent a large portion of time interacting with the target
object (19 s) and the red block (13 s). During the second part of the one click condition, the
participant interacted with the one click object (the pencil sharpener) during 27 of the 60 s. The
second highest amount of time was spent with the target object. (16 s). During the reinforce all
condition, the participant interacted with only the target object.
The bottom graph of Figure 4 shows the results from Participant 1’s second session.
During the training object (alone) and training object (with other objects) conditions, the
participant interacted with only the training object (the eraser). During the target object
condition, the participant interacted mainly with the target object (the bottle cap) and
interacted rarely with the other objects. The target object condition was continued for a second
sub-session because the participant did not immediately return to the target object after the
first target object condition sub-session. During the first part of the one click condition, the
participant interacted with the target object for 22 s. During the second part of the one click
condition, the participant also interacted with the one click object (the stamp) for 22 s. During
the reinforce all condition, the participant interacted with only the target object.
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Figure 5 shows the results for Participant 2’s first session (top graph) and second session
(bottom graph). During the training object (alone) and training object (with other objects)
conditions of the first session, the participant interacted repeatedly with the training object
(the ring). At the beginning of the training object (with other objects) condition, when the other
objects were first present, the participant interacted some with them taking over a minute to
return to the training object. When the participant returned to interacting with the training
object, responding to the rest of the objects decreased to near zero. During the target object
condition, the participant spent the majority of time interacting with the target object (the
bottle cap) and a moderate amount of time interacting with the other 10 objects. During the
first part of the one click condition, the participant interacted more with the target object (5 s)
than with any of the other objects. During the second part of the one click condition, the
participant spent 11 s interacting with both the one click object (the stamp) and the target
object, and 8 s interacting with the duck. The participant spent time interacting with the one
click object initially and switched later to interacting more with the other objects, particularly
the target object and the duck. The participant did not spend more than 4 s interacting with any
of the other objects. During the reinforce all condition, the participant interacted with eight
different objects.
The bottom graph of Figure 5 shows the results from Participant 2’s second session.
During the training object (alone) and training object (with other objects) conditions, the
participant interacted nearly exclusively with the training object (the eraser), interacting for
only 2 s with the ring. During the target object condition, the participant interacted for a large
portion of the time with the target object (the dice). However, the experimenter was unable to
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reinforce different topographies with the target object because the participant only rolled the
dice. So, the experimenter implemented four subs-sessions of the back-up procedure (not
shown on graph), first giving the participant three objects, the target object (dice), the Lego,
and the chair. This was followed by two sub-sessions with only the target object and finally with
one more sub-session with the three objects. After the back-up procedure, the target object
condition was continued with all 11 objects, during which the experimenter was able reinforce
three topographies with the target object. During the first part of the one click condition, the
participant interacted with the target object for 10 s. During the second part of the one click
condition, the participant interacted with the one click object (the Lego) for 15 s and with the
target object for 10 s. During the reinforce all condition, the participant interacted with only the
one click object.
Figure 6 shows the results for Participant 3’s first session (top graph) and second session
(bottom graph). During the training object (alone) and training object (with other objects)
conditions of the first session, the participant interacted repeatedly with the training object
(the ring). At the beginning of the training object (with other objects) condition, when the other
objects were first present, the participant interacted some with them. When the participant
returned to interacting with the training object, responding to the rest of the objects
decreased. During the target object condition, the participant interacted primarily with the
target object (the chair). The target object condition was continued for a second sub-session
because the participant did not immediately return to the target object after the first target
object condition sub-session. During the first part of the one click condition, the participant
interacted for the majority of time with the target object (28 s). During the second part of the
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one click condition, the participant interacted with the one click object (the stamp) for 19 s. The
amount of interaction with the one click object during the second part of the one click
condition was not as high as the amount of time spent interacting with the target object during
the first part of this condition. However, from the slope of the graph, it appears that the
participant was still continuing to interact with the one click object when the one minute was
over and the condition was ended. During the reinforce all condition, the participant interacted
with only the one click object.
The bottom graph of Figure 6 shows the results from Participant 3’s second session.
During the training object (alone) and training object (with other objects) conditions, the
participant interacted nearly exclusively with the training object (the eraser), interacting for
only 3 s with the stamp. During the target object condition, the participant interacted primarily
with the target object (the dice). During the first part of the one click condition, the participant
interacted with the target object for 17 s. During the second part of the one click condition, the
participant interacted with the one click object (the red block) for 11 s and with the target
object for 12 s. During the reinforce all condition, the participant interacted with only the target
object.
Figure 7 shows the results for Participant 4’s first session (top graph) and second session
(bottom graph). During the training object (alone) and training object (with other objects)
conditions of the first session, the participant interacted repeatedly with the training object
(the ring). At the beginning of the training object (with other objects) condition, when the other
objects were first present, the participant interacted some with them. When the participant
returned to interacting with the training object, responding to the rest of the objects
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decreased. During the target object condition, the participant interacted for the majority of the
time with the target object (the key). During the first part of the one click condition, the
participant interacted for a large portion of time with the target object (21 s). During the
second part of this condition, the participant spent 16 s interacting with the one click object
(pencil sharpener) and 18 s interacting with the target object. This was more than double the
amount of time spent interacting with any of the other objects. During the reinforce all
condition, the participant interacted exclusively with the dice.
The bottom graph of Figure 7 shows the results from Participant 4’s second session.
During the training object (alone) and training object (with other objects) conditions, the
participant interacted almost exclusively with the training object (the eraser), interacting for
only 2 s with the chair. During the target object condition, the participant interacted for a large
portion of the time with the target object (the Lego). The target object condition was continued
for a second sub-session because the participant did not return immediately to the target
object after the first target object condition sub-session. During the first part of the one click
condition, the participant interacted with the target object for 10 s. During the second part of
the one click condition, the participant interacted with the one click object (the stamp) for 19 s.
During the reinforce all condition, the participant interacted with nine different objects.
Figure 8 shows the results for Participant 5’s first session (top graph) and second session
(bottom graph). During the training object (alone) and training object (with other objects)
conditions of the first session, the participant interacted for a large portion of the time with the
training object (the ring). As well, Participant 5 interacted with all of the objects during the
training object (alone) condition. During this sub-session, she picked up the training object
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twice receiving a reinforcer both times. Then, however, she began reaching across the table
and picking up the other objects that were piled next to the experimenter, moving them one by
one to her side of the table. Once the participant had moved all 11 of the other objects to her
side of the table, she returned to interacting with the training object, and only rarely touched
any of the other objects. During the training object (with other objects) condition, the
participant interacted with only the training object, something not observed with any of the
other participants during the first session. During the target object condition, the participant
spent the majority of the time interacting with the target object (the chair). During the first part
of the one click condition, the participant interacted for a large portion of time with the target
object (7 s). During the second part of the one click condition, the participant interacted with
the one click object (the pencil sharpener) for 6 s and with the dice for 7 s. During the reinforce
all condition, the participant interacted with only the target object.
The bottom graph of Figure 8 shows the results from Participant 5’s second session.
During the training object (alone) and training object (with other objects) conditions, the
participant spent large amounts of time interacting with the training object (the eraser). During
the target object condition, the participant interacted for the majority of the time with the
target object (the Lego). The target object condition was continued for a second sub-session
because the participant did not immediately return to the target object after the first target
object condition sub-session. During the first part of the one click condition, the participant
interacted with the target object for 15 s. During the second part of the one click condition, the
participant interacted with the one click object (the red block) for 10 s and with the target
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object for 10 s. During the reinforce all condition, the participant interacted with six different
objects.
The final sub-session for each participant was the reinforce all condition. A summary of
the objects participants interacted with during the reinforce all condition is displayed in Table 2.
Participants in seven sessions interacted with only one object during the reinforce all condition.
For four sessions this was the target object, for two sessions this was the one click object, and
for one session this was an object other than the target object or one click object. For three of
the sessions, the participant interacted with six to nine objects during the reinforce all
condition and did not show a distinct preference for interacting with a certain object.
During the one click condition, each participant received one reinforcer at the very
beginning of the sub-session for interacting with the target object and one reinforcer for
touching the one click object. The time between touching these two objects and receiving the
two reinforcers varied for participants and for sessions for the same participants. These times
are shown in Table 3. The time interval for each session ranged from 20 to 49 s. The average for
Session 1 for each participant was 37.2 s, the average for Session 2 for each participant was
26.8 s, and the overall average was 32.0 s. This time interval was always shorter in the
participant’s second session than in the participant’s first session.
Record sheets were used to assess the rules that were generated during each condition
as well as the correspondence between the experimental contingencies and self-generated
rules. Data from the contingency correspondence rating are summarized in Table 4. Participant
responses were most likely to closely align with the contingency during the training object
(alone) condition and training object (with other objects) condition. Responses aligned with the
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contingency about half of the time during the target object condition and zero times during the
one click condition. During the reinforce all condition, participants either named a single object
and a topography or reported interacting with all of the objects.
Data from the emotion rating are summarized in Table 5. Participants reported a
mixture of positive, neutral, and negative emotional statements during the training object and
target object conditions. Participants overwhelmingly reported a negative emotional statement
during the one click condition (8 out of 10 sessions) and almost exclusively a positive emotional
statement during the reinforce all condition (9 out of 10 sessions).
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DISCUSSION
The results from this study showed that when participants received one reinforcer for
interacting with a new object following a period of no reinforcement, they spent a longer or
equal amount of time interacting with this new object than with an object that had a longer
history of reinforcement. All five participants showed a very similar overall pattern of
responding. After receiving the final reinforcer for the target object, participants continued to
interact with the target object cycling through the topographies that had been previously
reinforced. Interactions with the target object decreased when no more reinforcement was
provided for interacting with this object. Next, participants began interacting with the other 10
objects. When the participant touched the 10th object (the second to last object), the
participant received one more reinforcer and the one minute period of extinction started.
During this minute of extinction, participants repeatedly interacted with the one click object.
One main pattern of responding was observed during the one minute of extinction. The
participant first repeatedly interacted with the one click object. Then, as responding to the one
click object diminished, the participant began interacting again with all 11 objects. However,
the participant interacted more frequently with the target object than with the other nine
objects that had never been reinforced. This pattern was observed during the first and second
sessions for Participants 1 through 3. These results replicate patterns seen in previous research
on the resurgence of previously reinforced behavior during extinction. For example, Epstein
(1983) demonstrated with pigeons that, when one behavior no longer produced reinforcement,
birds would return to another behavior that had been previously extinguished, but had a prior
history of reinforcement.
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Two variations to this main pattern of responding were observed during the one minute
of extinction. In the first variation, the participant first repeatedly interacted with the one click
object. As responding to the one click object decreased, the participant interacted for
approximately the same duration of time with all 11 objects. This pattern was observed during
Participant 4’s second session and during Participant 5’s first session. Participant 5 showed high
levels of interaction during extinction with the one click object and, in addition, with the dice,
an object that had no reinforcement history.
In the second variation, the participant interacted equally with the one click object and
the target object throughout the one minute of extinction. This pattern was observed during
Participant 4’s first session and Participant 5’s second session. During the one minute of
extinction in Participant 4’s first session, the participant spent a large amount of time
interacting with the one click object and the target object, and infrequently interacted with the
other nine objects. Participant 5’s second session displayed a slightly different pattern. The
largest amounts of time were spent interacting with the one click object and the target object.
However, especially toward the end of the session, the participant interacted for moderate
amounts of time with several of the other objects.
Considering the vast history that humans have with games, the consistency observed
here is noteworthy. The procedure used in this study reliably reproduced a desperation click
situation, in which for all participants, a single reinforcer produced ongoing interaction with an
object that had no previous history of reinforcement. This was likely due to the history created
during the training object condition, which taught subjects to do multiple topographies with
one object while ignoring the other objects. The training object condition produced a common
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baseline from which to test the effect of one reinforcer. With pilot participants, in contrast, it
was difficult to observe the effect of the one reinforcer. Pilot participants underwent a very
similar procedure, but without the experimenter reinforcing different topographies with the
training object and the target object. For these participants, the one reinforcer before the
extinction period sometimes reinforced interacting with a certain object, but other times
reinforced other behaviors, such as a certain topography that was then performed with
multiple items. Changing the procedure so that several different topographies were reinforced
during the training object conditions and target object condition created a common baseline of
responding so that all participants shared a similar history. This led to all participants
interacting repeatedly with the individual object that received the one reinforcer during the
one click condition.
Schoenfeld argued that the effects of a single reinforcement presentation on an
individual response are unknown (Mechner, 1994). However, this research demonstrated that
under carefully arranged conditions, a single reinforcer can reliably produce a common effect.
Iversen and Mogensen (1988) and Mal et al. (1993) had previously demonstrated that the
delivery of one reinforcer could lead to an increase in the behavior that produced
reinforcement (a nose poke in the correct hole) and related behaviors (nose pokes in
surrounding holes). This research went one step further to demonstrate the effect of one
reinforcer on a new behavior after the organism had a history of reinforcement for a previous
behavior. Additionally, this study demonstrated that the amount of time spent interacting with
the new object after the single reinforcer could be as great as or greater than the duration of
time spent interacting with an object that had a history of reinforcement. To fully understand
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the effect of a single reinforcer, further research should continue to examine the effect of a
single reinforcer in a variety of contexts, such as in isolation, during the acquisition of new
behavior, and during the maintenance of previously learned behavior.
Furthermore, this study contributed to the understanding of verbal behavior by
demonstrating that under certain conditions, contingencies can override rules. Human behavior
is often controlled by rules and these rules sometimes override direct contingencies (see
Catania, 2007). Record sheets used during sessions showed that participants accurately
generated rules that aligned with the experimental contingencies. However, one reinforcer for
interacting with a new object led to continued interaction with that object, revealing that
participants’ behavior was sensitive to the delivery of even a single reinforcer. One likely reason
why participants’ behavior was sensitive to the change in contingencies was that correct
behavior and the corresponding rules were shaped during each session rather than instructed
prior to the session (see Catania, 2007). Under certain conditions, rules will change with the
contingencies rather than override the contingencies.
Additionally, this study contributed to the understanding of emotions by showing that
responses to the question “How did you feel?” changed as the contingencies changed. This was
most evident during the one click condition, in which participants overwhelming reported
negative emotional statements, and also during the reinforce all condition, in which
participants nearly always reported positive emotional statements. These data showed that not
only participants’ behaviors, but also participants’ emotions, were sensitive to the changes in
the experimental contingencies.
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The results from this study have important implications for animal trainers, teachers,
therapists, and others who use shaping in their training and teaching programs. Desperation
clicks can happen for a variety of reasons, but they are more likely to occur when the trainer
has not defined explicit criteria for what behaviors to reinforce. Additionally, some trainers
believe that when the rate of reinforcement decreases, it can be beneficial to reinforce a
behavior unrelated to the final goal as this will at least increase the overall rate of
reinforcement. However, as demonstrated in this research, delivering one reinforcer for a
behavior that has not been previously reinforced can lead to the organism repeatedly engaging
in this behavior even in the absence of further reinforcement. Trainers should be advised to
avoid reinforcing behaviors that are not approximations to their target behavior because, with
even just one reinforcer, the behavior can become part of the animal’s repertoire. If trainers
formulate clear criteria for what counts as correct and incorrect behavior for each
approximation to the target behavior, they will be less likely to reinforce behaviors that are not
correct approximations. Trainers should also decide on clear rules for when and how to stop a
session if shaping is not progressing as planned.
Future research should investigate which factors lead to a participant interacting
repeatedly with an object that receives only one reinforcer. In this study, the one click object
was selected as the 10th object that the participant touched. It is unclear from this study
whether the increase in interactions with the one click object was created because it received
one reinforcer after a period of no reinforcement or because it was the most recent object that
had received reinforcement. Future research should compare reinforcing the next object the
participant touched after the target object to reinforcing the 10th object. If participants
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interacted continually with the object that received one reinforcer when it was the 10th object,
but not when it was the next object, this would demonstrate the importance of the period of
no reinforcement for producing repeated interaction with the one click object.
The game PORTL proved to be a useful apparatus for studying the effect of a single
reinforcer during shaping. PORTL has great potential as a research apparatus for investigating
questions related to shaping and reinforcement. It does not involve any complicated or
expensive equipment and the game is simple for participants to learn since it involves minimal
instructions. During a time when many animal operant behavior laboratories are being closed
for economic reasons, PORTL has potential as an apparatus for researching basic behavioral
processes and also as a tool for training students about basic behavioral principles.
When using PORTL for research, experimenters should carefully consider the objects
chosen as stimuli. Even if participants have never before seen the objects used in the
experiment, participants likely have a history with similar objects. For example, the
experimenter had a very difficult time shaping different topographies during Participant 2’s
second session. The target object for this session was the dice and the participant only rolled
the dice. To further illustrate this point, a blue magnet was used as one of the experimental
stimuli during some pilot sessions. Two other objects, the key and the pencil sharpener, had
metal pieces on them. Several participants spent lengthy amounts of time using the magnet to
pick up and move these other two objects. Future researchers should be aware that, depending
on the objects used, participants will have behaviors that will be more or less likely to occur
with each object. Behaviors that have a reinforcement history outside of the experimental
context could compete with behaviors that are reinforced during experimental sessions.
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Another improvement to PORTL could be to use different objects for the participant’s
second session. The target object and the one click object were both selected as the 10th object
that the participant touched. For Participant 1, the target object from her first session was later
the one click object in her second session, a situation that could have led to more interactions
with this object during extinction since it had a history of reinforcement in a previous session.
Using a completely different set of objects during the second session would mean that none of
the objects would have a previous history of reinforcement.
In summary, this study extended knowledge about basic behavioral processes by
showing that one reinforcer following a period of extinction produced repeated interaction
with the object that received the one reinforcer. The procedure simulated a desperation click
situation by first reinforcing different topographies with a training object and target object and
then, after a brief period of no reinforcement, delivering a single reinforcer for a third object,
the one click object. Results from this study show that a desperation click effect can be reliably
produced in a controlled setting with human participants. Further research should examine the
particular variables that contribute to the desperation click phenomenon. Additionally, this
study showed that participants could accurately report rules describing their behavior, but
shifted to new descriptions when the contingencies changed. Finally, PORTL was demonstrated
to be a useful apparatus for exploring the effect of a single reinforcer during shaping. PORTL
could be a valuable tool for future research about shaping and operant behavior and could be
used to explore research questions that would inform both applied animal training and basic
behavioral theory.
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Table 1
Contingency Correspondence Rating Rules

Rules for evaluating whether description of behavior matched the experimental contingency
For the training object (alone), training object (with others), and target object condition, record
yes, partial, or no based on the following rules:
Yes
Participant names the object AND lists at least two topographies with that
object (or specifies that he/she did different behaviors with the object).
Partial
Participant names the object, but lists one or zero topographies.
No
Participant does not name the object.
For the one click condition, record yes, partial, or no based on the following rules:
Yes
Participant lists two objects and includes a statement that indicates nothing
earned blocks (extinction). Note: Participant must write more than just “I don’t
know.”
Partial
Participant lists only one object or lists two objects but does not make a clear
statement that nothing earned blocks.
No
Participant does not name objects and does not include a statement that
nothing earned blocks.
For the reinforce all condition, summarize the behavior reported into one of the following three
categories.
One object
If the participant reports interacting with a single object and makes no
statements about topography.
One object +
If the participant reports interacting with a single object and specifies the
topography
topography(s) he/she was doing.
Any object
If the participant reports interacting with multiple objects or all of the objects.

30

Table 2
Objects Touched during the Reinforce All Condition
Participant

Session 1

Session 2

1

Target object

Target object

2

8 objects

One click object

3

One click object

Target object

4

Dice

9 objects

5

Target object

6 objects

Table 3
Time Interval between the Two Clicks in the One Click Condition
Participant

Session 1

Session 2

1

35 s

31 s

2

34 s

26 s

3

49 s

34 s

4

30 s

20 s

5

38 s

23 s

Table 4
Contingency Correspondence Rating Data
Condition
Training object (alone)
Training object (with other objects)
Target object
Second target object sub-session (if applicable)
One click

Reinforce All

Yes
8
6
4
4
0

Partial
1
3
6
1
5

No
1
1
0
0
5

One object

One object +
topography
7

Any object

0
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Table 5
Emotion Rating Data
Condition
Training object (alone)
Training object (with other objects)
Target object
Second target object sub-session (if applicable)
One click
Reinforce all

Positive
3
3
5
2
0
9

Neutral
4
2
3
3
2
0

Negative
3
5
2
0
8
1

Figure 1. This photograph shows the 12 objects that were used as experimental stimuli during
each session.
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Figure 2. A copy of the record sheet used during sessions. During breaks in the session, the
participant would fill out one row on the record sheet and answer the question “What are you
doing to earn blocks?” and the question “How did you feel?”
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Figure 3. This flowchart shows the order of conditions that were used for each participant
during each session. After the first target object condition sub-session, the experimenter
observed if the participant returned immediately to the target object. If the participant did, the
experimenter implemented the one click condition. If the participant did not, the experimenter
continued the target object condition with the same object as the target object.
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Figure 4. The top graph shows the cumulative number of seconds that Participant 1 spent
interacting with each of the objects during Session 1. The bottom graph shows the cumulative
number of seconds spent interacting with each object during Session 2.
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Figure 5. The top graph shows the cumulative number of seconds that Participant 2 spent
interacting with each of the objects during Session 1. The bottom graph shows the cumulative
number of seconds spent interacting with each object during Session 2.
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Figure 6. The top graph shows the cumulative number of seconds that Participant 3 spent
interacting with each of the objects during Session 1. The bottom graph shows the cumulative
number of seconds spent interacting with each object during Session 2.
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Figure 7. The top graph shows the cumulative number of seconds that Participant 4 spent
interacting with each of the objects during Session 1. The bottom graph shows the cumulative
number of seconds spent interacting with each object during Session 2.
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Figure 8. The top graph shows the cumulative number of seconds that Participant 5 spent
interacting with each of the objects during Session 1. The bottom graph shows the cumulative
number of seconds spent interacting with each object during Session 2.
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