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We manipulated delay and magnitude of reinforcers in two concurrent schedules of 

reinforcement to decrease a prevalent behavior while increasing another behavior already in the 

participant’s repertoire. The first experiment manipulated delay, implementing a five second 

delay between the behavior and delivery of reinforcement for a behavior targeted for decrease 

while no delay was implemented after the behavior targeted for increase.  The second experiment 

manipulated magnitude, providing one piece of food for the behavior targeted for decrease while 

two pieces of food were provided for the behavior targeted for increase. The experiments used an 

ABAB reversal design. Results suggest that behavior can be decreased without the use of 

extinction when contingencies favor the desirable behavior. 
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INTRODUCTION 

Differential reinforcement of alternative behaviors (DRA) is one of the most common 

methods of behavior change used to decrease undesirable behaviors (Deitz & Repp, 1983; 

Lennox, Miltenberger, Spengler, & Efanian, 1988).  When a DRA is implemented, practitioners 

provide reinforcement for functionally equivalent alternative behavior while putting the behavior 

targeted for decrease on extinction.  Ideally, this should provide the client equal opportunity to 

receive reinforcement.  Providing that the practitioner has successfully provided the client a 

functionally equivalent response that will result in reinforcement, DRAs are very successful in 

decreasing undesirable behaviors both minor and life-threatening when combined with extinction 

(Dwyer-Moore & Dixon, 2007; Petscher, Rey, Bailey, 2009).   

While extinction is successful in many cases, it is not always possible or safe to 

implement (Fisher, Piazza, Cataldo, Harrell, Jefferson, & Conner, 1993; Hagopian, Fisher, 

Sullivan, Acquisto, & LeBlanc, 1998).  For example, if a child exhibits severe aggression 

maintained by attention and regularly targets his aggression towards peers, it is necessary to 

block the behavior to ensure the safety of other children present, providing some attention to the 

aggression in the process. In cases of self-injurious behavior and aggression the client may not be 

able to withstand the extinction burst without substantial injury to herself or others.   

The situation that often results from an inability to withhold reinforcement is a person 

who is not allowed to be exposed to many sources of reinforcement because it may be too 

dangerous for others.  Caregivers may give up on asking the individual to try new things, go to 

work, or go to events where they can socialize.  The individual exhibiting aggression or self-

injurious behavior may be left behind on excursions into the community because the caregivers 

are afraid of how the individual may harm themselves, property, or others while in public spaces. 
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An option to treat behaviors and to allow the individual more opportunities to increase contact 

with reinforcers is to use differential reinforcement without implementing extinction.   

However, using DRA without extinction has been attempted in past research and has 

proven to be relatively ineffective in many cases (Volkert, Lerman, Call, Trosclair-Lasserre, 

2009).  For example, Fisher, Piazza, Cataldo, Harrell, Jefferson, and Conner (1993) used 

functional communication training (FCT) without extinction to decrease destructive behavior, 

only one of three participants met the goal of 70% reduction in destructive behavior. When 

extinction was combined with FCT, all participants met the reduction goals.  This study was 

replicated by Hagopian, Fisher, Sullivan, Acquisto, and LeBlanc (1998) who found that none of 

their eleven participants met behavior reduction goals when exposed to FCT alone.  McCord, 

Thomson, and Iwata (2001) also investigated the effectiveness of DRA without extinction and 

found that it had limited effects on self-injurious behavior maintained by escape.  When the 

experimenters then implemented extinction and response blocking in addition to differential 

reinforcement, both participants exhibited reduced rates of self-injurious behavior.  While these 

studies examined DRA without extinction, they failed to assess the quality, immediacy, and 

magnitude of both the reinforcement of the alternative behavior and the problem behavior.  

When two behaviors produce equivalent reinforcement, if there is a similar response effort and 

history of reinforcement, matching law states that the organism should engage in both behaviors 

equally since response rate is relative to the rate of reinforcement (Baum, 1974; Herrnstein, 

1961).   

DRA without extinction is essentially exposing a subject to concurrent schedules of 

reinforcement, or two or more schedules of reinforcement that are in effect at the same time. In 

cases where a reinforcement favors appropriate behavior, matching the differences in 
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reinforcement can result in reduction of problem behavior (Piazza et al., 1997; Worsdell, Iwata, 

Hanley, Thompson, & Kahng, 2000).  This provides an alternative, effective treatment to 

problem behaviors to extinction in cases where extinction is not appropriate or safe to use.  It is 

important to note that differential reinforcement with extinction does not often occur in the 

natural environment.  The contingencies present in our everyday lives are typically concurrent 

schedules that tend to favor one response above others in specific environments while extinction 

is a rare occurrence.  

Worsdell, Iwata, Hanley, Thompson, and Kahng (2000) investigated using differential 

reinforcement while still providing some reinforcement for the behaviors targeted for decrease: 

self-injurious behavior and aggression.  When functional communication was reinforced on a 

fixed ratio 1 schedule and problem behavior reinforced on an intermittent fixed ratio schedule, 

the participants shifted their behavior to functional communication as the reinforcement for SIB 

and aggression became less frequent. One of the five participants made this switch while both 

behaviors were reinforced on a fixed ratio 1 schedule.  

Roane, Fisher, Sgro, Falcomata, and Pabico (2004) were able to decrease problem 

behavior maintained by attention by providing minimal attention to aggression, for example 

saying “Not right now, we are talking” in response to aggression and providing praise, tickling, 

and other preferable interactions to the participant contingent on an alternative behavior. 

Athens and Volmer (2010) sought to further investigate how rate, quality, magnitude, and 

delays of reinforcement can be altered to create conditions that favor functional communication 

over problem behavior to reduce behavior without extinction.  Seven children with 

developmental disabilities who exhibited aggression and had some functional communication 

training in their repertoire participated in Athens’ experiment. Athens tested alterations of 
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quality, delay, duration, and a combination of the three to increase functional communication 

while decreasing problem behavior. While their results showed the participants were sensitive to 

changes in reinforcement quality, magnitude, and delay, the most effective behavior change 

resulted from a combination of the three.  Athens and Volmer were unable to maintain the 

behavior changes with a return to baseline, but teachers were able to maintain the contingency 

without experimenters present.   

While Athens and Volmer (2010) show that behavior change can result from DRA 

without use of extinction, the use of children in school environments resulted in varying 

condition and experimental length.  Because the children were in school and the experiment was 

used as treatment, Athens and Volmer (2010) were not able to bring every condition to stability 

before continuing to the next condition.  They were also unable to collect data on reinforcement 

duration, delay, and quality that existed before the experiment began.  The purpose of this study 

was to further investigate the effects of magnitude and delay of reinforcement on the rates of two 

behaviors based upon Athens and Volmer’s 2010 procedures.  
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METHODS 

Subjects 

The participants were four dogs (Tate, Gene, Harley Quinn, and Renegade).   

Tate was a four year old male, altered miniature Australian shepherd who had been 

exposed to clicker training for most of his life with practice in basic commands and dog agility.  

Tate already knew lay down, place (lay on a mat), and touch (touch the snout to open palm of 

hand). Tate was adopted at the age of one and a half and did not experience much human 

interaction in his first year. 

Gene was a six month old male, altered German shepherd lab mix with little training who 

was recently adopted.  Gene knew sit, lay down, and touch at the beginning of the experiment.  

During the experiment, he was undergoing public access training to become a service dog where 

he was exposed to shaping and basic obedience commands.  Gene lived at the same household as 

Tate.   

Harley Quinn was an unaltered, two year old Papillion with a history of basic commands 

and competition level dog agility.  Harley knew place, lay down, and touch at the time the 

experiment started.   

Renegade was a six month old male, unaltered Papillion with a training history of just 

basic commands.  Renegade knew lay down and touch at the start of the experiment.  Renegade 

is the half sibling of Harley Quinn shared by the same owner.  Both Papillions lived with their 

owner from the age of twelve weeks. The four dog’s owners volunteered the animals for use in 

the experiment.   



 

6 

Settings 

All sessions were completed at the house in which the dog lived in a well-lit, open space 

measuring roughly ten by seven feet.  No other people or dogs were present during sessions.  

Materials used were a crate mat placed two to three feet away to the side of the experimenter, a 

bowl of the dog’s food sitting next to the experimenter, and during delay sessions, a stopwatch 

that ran continuously (see Figure 1).  The stop watch did not make any sounds or vibrations 

during the sessions.  A tablet was used to record data in excel.  

 

Measurement 

The dependent variable in the experiment was the number of left versus right touch 

responses.  A right touch response was defined as the dog touching any part of its snout to the 

experimenter’s right, open palm.  A left touch response was defined as the dog touching any part 

of its snout to the experimenter’s left, open palm. After each session, the experimenter reviewed 

the videos and took frequency data on left touch responses and right touch responses.  

Interobserver agreement was assessed by a second person with a history of data collection who 

was provided the definitions of left and right touch responses along with a data sheet with which 

to collect the frequency of each response.   The agreement was calculated for 18.2% of sessions 

(ten sessions from each experiment) by dividing the smaller data by the larger number and was 

98.7%.   

 

General Procedures 

To start a session, the dogs were required to sit on the mat in front of the experimenter.  If 

they did not immediately sit or lie down, a command to do so was given.  Once the dog was 
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sitting, the experimenter presented two open palms with the command “touch” to star the first 

trial.  The dog touched any part of its snout to one of the experimenter’s open palms and then 

repositioned itself on the mat to receive food.   Five sessions of baseline were completed, each 

session consisting of ten choice trials.  The dogs completed approximately five sessions per day 

and roughly fifty sessions per experiment.  If the dog did not touch when prompted or refused 

food, the session was terminated. The design was a reversal AB design alternating until four 

experimental conditions and five conditions of baseline were completed.  
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EXPERIMENT 1: DELAY 

The dog first completed baseline.  The delay side was chosen based upon the dog’s 

responding during baseline. For example, if the dog was responding primarily to the right side, 

the delay was implemented for touch responses on the right side.  If the dog did not respond 

primarily to one side, the experimenter choose a side at random to implement a five second 

delay.   

 

Five Second Delay Condition 

During 5 second delay conditions, the dog was again presented with two open palms and 

the command “touch.”  One palm resulted in an immediate presentation of food while the other 

resulted in a five second delay before food was presented.  For example, during a right side delay 

session, when a dog touched the left palm, they were immediately presented with food.  If they 

chose the right palm, it resulted in the experimenter removing their hands, looking at the stop 

watch to count five seconds, and then picking up and presenting a piece of food.  The delay 

condition continued until 80% or more of responding occurred on the no delay side for three 

sessions in a row.   

 

Zero Second Delay Condition 

After each delay condition, five sessions a no delay condition were completed where each 

touch response resulted in immediate presentation of one piece of food. After five sessions, the 

experimenter returned to the five second delay condition with the delay hand on the opposite 

side.  
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Results and Discussion 

Figure 2 shows the frequency of left and right touch responses across conditions.  During 

baseline, Tate almost exclusively responded to the left.  Once the left delay was implemented, 

Tate gradually shifted his responding from the left to the right side until he almost exclusively 

responded to the right. This did not maintain during the return to baseline, zero second delay for 

all responses. Tate had variable responding that shifted to roughly equal percentage of responses 

on each side.  Tate shifted responding to the left side again during the five second delay 

condition on the right.   He then had above 90% responding during the following zero second 

delay condition.  During the second five second delay on the left condition, Tate’s responding 

shifted to primarily right responses which maintained at 100% rate of responding during the 

following zero second delay condition.  He returned responding to the left throughout the last 

five second delay to the right condition and maintained almost exclusively left side responding at 

the return of the zero second delay for both sides condition 

Figure 3 shows Harley Quinn’s frequency of responses across conditions.  Harley Quinn 

had exclusive responding towards the right side through baseline and for five sessions of the first 

five second delay session.  Once she came into contact with the left response which resulted in 

no delay, she quickly changed her responses to match the contingency.  The return to zero delay 

for all responses did not affect her behavior and Harley Quinn retained 100% responding to the 

left side.  She quickly shifted her responding to the right when the condition changed to a five 

second delay on the left side.  During the next zero second delay sessions, Harley had above 90% 

responding on the right. She shifted her responses within five sessions during the five second 

right side delay session following and maintained 100% responding to the left during the return 

to the zero second delay condition.  During the last five second delay to the left condition, she 
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was able to change responses to above 80% within six sessions and exhibited almost exclusively 

right responding during the last zero second delay session.   

Figure 4 shows Gene’s frequency of Gene’s touch responses.  Gene had variable 

responding during baseline that started shifting towards responding to the right side.  He quickly 

switched responding to the left side during the first five second delay.  Gene exhibited high 

maintenance on the first return to the no delay condition.  In the five second delay to the left 

condition, Gene shifted his responding to the right side within eight sessions.  He maintained 

exclusively right responding in the following zero second delay condition.  During the second 

five second delay on the right condition, Gene again changed responding from the right to above 

90% responding to the left side.  He maintained above 80% responding on the left side in the 

next zero second delay for all responses condition. In the last five second delay to the left side 

condition, Gene shifted his responding within five sessions to almost exclusively right 

responding and maintained right responding at rates of above 80% during the zero second delay 

condition.  

Figure 5 depicts Renegade’s frequency of left and right touch responses.  Renegade, like 

Gene, had variable responding during baseline.  He initially had slightly higher responding to the 

left side in baseline.  His responding shifted quickly during the five second delay on the left 

condition to primarily right side responses. When the contingency changed to no delay for all 

responses, he maintained right responding of over 90%.  In the following five second delay on 

the right condition, Renegade shifted responding to near exclusively left responses within eight 

sessions. He maintained exclusive left responding in the zero second delay sessions following 

this.  Renegade then changed his responding from left to right within five sessions in the second 

five second on the left delay condition and held above 90% responding on the right in the zero 
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second delay conditions.  In the last five second delay to the right session, Renegade held 

variable responding with higher rates on the left side and did not meet the three sessions above 

80% criteria until after 12 sessions.  During these sessions, Harley Quinn was in heat and had 

spent time in the room in which session were conducted During sessions 40-53, Renegade would 

leave the working area to smell areas of the room that Harley Quinn had occupied.  While the 

behavior change in this condition did take longer due to the distraction of Harley Quinn’s scent, 

Renegade did successfully change his responding to primarily left side responses and maintain 

the change throughout the final zero second delay sessions. 

Delay was an extremely successful mechanism with which to change the participants’ 

behavior.  All the dogs were sensitive to just a five second delay and the dogs were able to 

maintain these changes throughout a return to immediate reinforcement of all responses.  While 

extinction was not implemented, the dogs did exhibit some variability in the first few trials 

during the five second delays.  Because the experimenter removed their hands after a touch 

response was made, it was not possible for the dog to make multiple touch responses.  The dogs 

instead walked up to the observer, barked, and sniffed at the food during the wait times until they 

became more familiar with the contingency.  Once the dogs had completed a few trials, they 

returned to the mat where they were provided food, sat down, and watched the experimenter 

until the five seconds of delay were complete.  

  



 

12 

 
Figure 1. A diagram of the experiment setting and materials. 

 
 

  
Figure 2. Tate’s data for the delay experiment 
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Figure 3. Harley Quinn’s data for the delay experiment 
 
 

 
Figure 4. Gene’s data for the delay experiment 
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Figure 5. Renegades data for the delay experiment 
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EXPERIMENT 2: MAGNITUDE 

The last zero second delay session was used as baseline for the magnitude experiment as 

a one kibble for all responses condition.  The side for which two kibble were provided was 

chosen based upon the dog’s responding during baseline. For example, if the responded 

primarily to the right side, two kibble were provided when the dog touched the experimenter’s 

left side.     

 

Two Kibble Condition 

During two kibble conditions, the dog was again presented with two open palms and the 

command “touch.”  One palm resulted in an immediate presentation of one piece of food while 

the other resulted two pieces of food presented one at a time.  For example, during a right side 

delay session, when a dog touched the left palm, they were presented with two pieces of food.  

For a two kibble response, the experimenter picked up one piece of food to offer the dog and 

then picked up a second one from the bowl to offer immediately afterwards.  If they chose the 

right palm, it resulted in the experimenter immediately presenting the dog with only one piece of 

kibble.  The two kibble condition continued until 80% or more of responding occurred on the 

two kibble side for three sessions in a row.   

 

One Kibble Condition 

After each two kibble condition, five sessions a one kibble condition were completed 

where each touch response resulted in immediate presentation of one piece of food. After five 

sessions, the experimenter returned to the two kibble condition with the hand resulting in two 

kibble on the opposite side.  
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Results and Discussion 

Figure 6 shows Tate’s frequency of responding throughout conditions. Tate had above 

90% responding to the left side during baseline.  When the contingency changed to two kibble 

presented for right touch responses and one for left touch response, Tate exhibited some 

variability, but after seven trials, Tate made a clear change in responding towards the right side. 

The first return to one kibble for all responses resulted in high maintenance, over 90% 

responding on the right side.  In the following left two kibble condition, Tate quickly shifted to 

the 80% of responding to the left side criteria.  Throughout the second one kibble for all 

responses condition, Tate’s responding was variable and shifted towards equal responding on 

each side. Tate immediately shifted responding to the right side in the next right two kibble 

condition and had variable, but primarily right sided responding in the one kibble condition.  He 

was able to change to mostly left responding fairly quickly and meet the three sessions above 

80% left responding criteria in the final left two kibble condition.  The final one kibble condition 

resulted in Tate’s responding moving towards equal responses on each side.   

Figure 7 shows Harley Quinn’s frequency of responding to the left and right side 

throughout conditions.  Harley Quinn started with an over 90% responding on the right side (see 

Figure 7).  During the first two kibble for left responses condition, Harley Quinn slowly shifted 

from primarily right side responses to primarily left side responding.  During the first return to 

one kibble for all responses condition, Harley’s responding immediately reverted back to the 

right side.  During the right two kibble condition, she quickly met the criterion of three sessions 

of above 80% responding on the right side since she switched the side of responding in the 

previous condition. The following one kibble condition resulted in Harley Quinn nearing equal 

responding on each side.  In the second left two kibble condition, she shifted from mostly right 



 

17 

responding to relatively high levels of left side responses. During the following return to one 

kibble condition, Harley maintained slightly higher rates of left responses, but her responding 

was variable.  She immediately met the above 80% responding for three sessions criteria in the 

last right two kibble condition.  Her final return to one kibble for all responses condition 

produced variable responses, but primarily on the right side.   

Figure 8 shows Gene’s frequency of left and right responses throughout conditions.  Gene 

responded primarily to the right throughout baseline.  In the first two kibble provided for a left 

touch condition, Gene continued responding to the right for eight sessions then shifted to left 

responding, meeting criteria at 80-90% for three sessions. During the next one kibble for all 

responses session, Gene quickly shifted to near equal responding to each side.  When a two 

kibble for right responses condition was implemented, Gene quickly shifted to high percentages 

of right responding.  During the one kibble for all responses sessions this again did not maintain 

and Gene ended the condition with near fifty percent responding on both sides. In the two kibble 

for left responding condition, Gene shifted from 40% responding to 80-90% responding on the 

left side.  In the following one kibble for all responses condition, this maintained for four 

sessions, but ended with 60% responding on the left side. In the final two kibble for right 

responding sessions, Gene shifted from near equal responses for each side to primarily right 

responding.  In the last one kibble for all responses condition, Gene’s responses shifted from 

high percentages of right responses to near equal responding on both sides.  

Figure 9 shows Renegades frequency of left and right responses throughout conditions.  

In baseline, Renegade responded primarily to the left side.  When the two kibble in response to 

right touch responses condition was implemented, he was able to change fairly quickly to 

primarily right responding.  During the return to one kibble for all responses condition, Renegade 
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reverted back to equal responding on both sides.  When the two kibble for left responses 

condition was introduced, he quickly returned to high rates of left responding.  Again during the 

one kibble for all responses condition, Renegade shifted to near fifty percent responding on each 

side.  During the last left two kibble condition, Renegade immediately met the 80% responding 

for three session’s criteria.  The last one kibble for all responses condition resulted in higher 

responding to the left side with a downward trend.   

While it took longer for the dogs to switch between left and right responding on the first 

magnitude trial, they were able to switch quickly between contingencies.  The dogs did not 

maintain their responding in the return to the one kibble conditions.  Tate had nice maintenance 

on his first one kibble trial, but failed to maintain levels above 80% on the following one kibble 

trials.  

These data support the literature that states that dogs can discriminate between the 

amounts of food they are given, depending on how the food is presented (one piece at a time 

instead of multiple pieces at once) and the differences in quantity between the two contingencies 

(Ward & Smuts, 2007).  When provided multiple pieces of food, clearly providing one piece at a 

time, the dog will be more likely to exhibit the behavior that results in higher quantities of food if 

the contingency is clear that only one specific behavior will result in multiple kibble.   

The poor maintenance following magnitude sessions is likely because the dog is no 

longer receiving multiple pieces of food.  The change in contingency is discriminable enough 

that the dog no longer will continue responding in the same way.  If instead, the both touches 

resulted in the presentation of two pieces of food, the dog would be less likely to discriminate 

that the contingency had changed from the previous phase and continue to respond in the same 

way (Stokes & Baer, 1977). The slower behavior changes at the beginning of the experiment 
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may be due to the dog taking time to come into contact with the two kibble versus one kibble 

contingency.  When behavior is more variable, the subject will come into contact with more 

contingencies.  This method of behavior change is effective and may be useful when shaping 

behavior, but the reinforcement would have to be faded out for any lasting behavior change 

without the continued use of higher magnitudes of reinforcement.  

 
Figure 6. Tate’s data for the magnitude experiment 
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Figure 7. Harley’s data for the magnitude experiment 

 
Figure 8. Gene’s data for the magnitude experiment 
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Figure 9. Renegade’s data for the magnitude experiment 
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GENERAL DISCUSSION 

This experiment sought to extend existing literature on using differential reinforcement to 

decrease behavior without removing reinforcement with a focus on Athens and Volmer’s 

methodology (2010). The current  

The current studies support previous literature that multiple alterations to reinforcement 

may not be necessary to decrease behavior experiments support previous literature, showing that 

altering qualities of the reinforcement such as delay and magnitude can alter the frequency of 

behavior when a functionally equivalent behavior exists in the subject’s repertoire (Worsdell et 

al., 2000; Roane et al., 2004; Athens & Volmer, 2010).  The current procedures increase the 

experimental control of previous experiments similar to Athens and Volmer’s (2010) through 

laboratory settings (Worsdel et al., 2000; Roane et al., 2004; Athens & Volmer, 2010).   Delay 

seems to be a better mechanism for behavior change since the dogs in this experiment were able 

to change responding fairly quickly and had higher maintenance than in the magnitude 

experiments. During the magnitude experiments, the dogs took longer to come into contact with 

the contingency resulting in two kibble.   The dogs had been exposed to contingencies resulting 

in different magnitudes of reinforcement before this experiment, but it did not generalize to the 

context of the experiment.  Because the dogs were receiving one kibble for responding to the 

side that previously resulted in a more rewarding contingency, it took them a while to 

discriminate between the previous delay contingency and the magnitude contingency.  However, 

the dogs were able to very easily discriminate that the contingency had shifted from two kibbles 

for one side and one kibble for responding on the other side to one kibble for all responses.  This 

is likely what resulted in the poor maintenance in magnitude while in delay sessions, the 

responding maintained very well.   
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These experiments had better maintenance than Athens and Volmer’s studies in the delay 

conditions, most likely due to decreased discriminable properties between the delay and no delay 

settings in the current experiments.  To increase maintenance in the natural environment, it is 

necessary to complete a careful analysis of the environment and to create a treatment plan based 

on these data so the treatment mimics and the natural environment are indiscriminable to the 

client (Stokes and Baer, 1977). Implementing a delay is extremely effective in decreasing the 

discriminable properties, but for some clients a delay between the initiation of the behavior and 

reinforcement still may be too dangerous in cases of aggression and self-injurious behavior. Even 

a five second delay allows for some initial variation and increased intensity of behavior.  The 

results of Experiment 2 support Athens and Volmer’s findings that alterations to qualities of 

reinforcement besides delay can decrease a behavior. When using differences in magnitude to 

alter behavior, clinicians and trainers should make it clear to the learner that they are receiving a 

higher magnitude of reinforcement through the delivery and the criteria for receiving the higher 

magnitude of reinforcement should be clear.  

While extinction was not used in these experiments, the delay experiment did result in 

some variability in the dogs’ behaviors mimicking extinction induced variability.  When the dogs 

were first exposed to the delay, they would exhibit behaviors such as walking towards the 

experimenter, stepping on the experimenter, licking the experimenter, barking, whining, and 

attempting to sneak past the experimenter to take food from the bowl.  These responses were 

ignored and the attempts to take additional food blocked.  This variability ceased after a few 

sessions when the dog had come into contact with the delay period enough.  Because the setup of 

the experiment was so specific, the dogs quickly learned that their wait was to be exactly five 

seconds, and that the experiment would give them a piece of kibble on the mat.  After some 
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variability, the dogs instead returned to the mat and watched the experimenter during the five 

second delay periods. Even those five seconds of variability may be too dangerous for some 

client’s behavior, but the delay results in a significant decrease of variability from an extinction 

burst and waiting out a decrease, especially if the client has been exposed to a variable schedule 

of reinforcement for the behavior for decrease in the past.  All dogs continued to work for kibble, 

even though they were exposed to the delay.  The dogs were never forced to continue with the 

experiment or confined to the area, so the delay procedures did not result in the environment, the 

work, or the experimenter becoming aversive. It is important to also note that in dogs, averting 

eye contact can act as a punisher which may have affected the dogs’ variability and rate of 

behavior throughout the delay sessions (Call, Bräuer, Kaminski, & Tomasello, 2003). 

The data from the current experiments also show that rewards do not always function as 

reinforcement but their delivery can instead indicate a change in differential reinforcement 

(Cowie & Davidson, 2016).   The dogs received the same food for both behaviors, but if a delay 

was implemented before delivery, the touch response associated with the delay decreased in 

frequency while the same food with different delivery produced an increase in behavior.  In cases 

of differential reinforcement, the delivery of reinforcement can indicate whether or not a change 

in contingencies has occurred. 

While these experiments provided a more systematic approach to Athens and Volmer’s 

(2010) procedures, they have their own limitations. The procedures in the delay experiment did 

not capture variation in frequency and intensity of the touch response during the 5 second delay 

period.  Because a delay was still implemented, it is likely the dogs would have made multiple 

touch responses exactly as if extinction procedures were in place.  Due to the removal of the 

experimenter’s hands, the touch response was no longer available.  Future experiments could 
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explore further the variation within the delay sessions and repeat the experiment with two 

different preference items used as reinforcement.  Athens and Volmer (2010) combine quality, 

magnitude, and delay to create effective behavior change in their experiments, but they did not 

test combinations of quality and magnitude, delay and magnitude, or quality and delay. It is 

possible that a combination of two factors of reinforcement may be just as effective as 

combining all three. 
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