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Abstract 

Behavioral persistence is the continuation of responding without reward. (Weiner, H. 1970) It is 

important to look at persistence in domestic dog behavior so people can better partner with them 

professionally in day to day life. Working dogs, such as service dogs and police dogs, often have 

to learn to work under conditions involving little or no reinforcement or delayed reinforcement 

conditions. To make training more effective for these working dogs understanding the factors 

that influence the persistence aspects would be important. Researching persistence also has an 

application with owned pet dogs, for example, owners may not want to rely solely on treats every 

time their dog behaves in public. Previous research found that owned dogs were more persistent 

than dogs in a shelter setting. (Gunter) Stress is one possible factor for this difference; shelter 

dogs face a lot of stress. Cortisol levels rise in shelter dogs during the first three days of being 

introduced to a shelter setting. (Davis, H.N., Douglas, C.W., Hennessy, M.B., Mellott, C., 

Williams, M. T., 1998) We investigated persistence in seven domestic dogs as they moved from 

a shelter to a foster program. The goal of the current study was to measure whether persistence 

changed from the time when the dogs were in the shelter, and likely in a state of stress, to six 

months after dogs were placed in a foster program and have adjusted to life in a home. Dogs 

were trained to touch the experimenter's hand, contingent upon which a treat would be delivered. 

After twenty trials on alternating hands, where the dog responded with nose presses, the behavior 

was put on extinction. No further reinforcers were delivered. We recorded how many times the 

dog continued to touch the hand as a measure of persistence. Each dog was tested once a month 

for five months. We analyzed how the dogs changed in their level of persistence over the five 

months, beginning with an initial shelter test before entering the foster situation.  
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Introduction 

Persistence can be seen in the continuation of performance under the circumstance of 

non-reward (Weiner, 1970). Studying persistence in dogs is relevant to working dogs, which 

often have to work under low rates of reinforcement or extinction. For example, with service 

dogs, the person relying on the service dog may not have the physical ability to reward the dog 

immediately, or the dog must wait a long duration for any reward. In mobility service dogs, often 

times the break from pulling a wheelchair is the reinforcer. No food reinforcers are given during 

their work (Coppinger & Coppinger, 2011). Similarly, conservation detection dogs must search 

for the target scents over a vast area that may not even have the target scent present; thus the rate 

of reinforcement is low or even completely extinct. Not only is behavioral persistence important 

in working dogs, it is also important in everyday pet dogs. Donaldson (2013) observed that, 

 “Some people feel disappointed to discover the necessity of using heavier 

artillery like food and access to fun and games and other primaries in order to condition 

their animal. They feel like their particular dog is a lemon because he ‘listens when he 

wants to, only does it when I have a cookie,’ and has in short little or no desire to please. 

Generations of dogs have been labeled as lemons for requiring actual motivation when all 

along they were normal. In fact, many people are actually put off by the intensity with 

which dogs will work for strong primary reinforcers such as food.” (p. 11)  

Persistence of work performance can also be seen in other working animals. African 

pouched rats are used to detect land mines in Mozambique and during demining instances no 

reinforcers were given to the rats (Bach et al., 2011). The rats were only reinforced during 

training instances. Thus, behavioral persistence was required, such that the rat continued to 
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demine under extinction. For this case, it is imperative that the rats’ performance does not falter 

during extinction because it could endanger people’s lives.  

Gunter (unpublished data) compared behavioral persistence in owned dogs to shelter 

dogs. Both groups of dogs were exposed to the same task, an extinction-learning task. The dogs 

were taught to nose press alternating hands of an experimenter and received treats for every nose 

press. The dogs were then put on extinction, and it was recorded how many nose presses the dog 

would continue to offer with no reinforcement given. The number of nose presses the dog would 

offer was how persistent the dog was. The owned dogs in Gunter’s research had a statistically 

significant increased persistence (resistance to extinction) compared to the shelter dogs that 

showed less persistence.  

Resistance to extinction was also tested in owned dogs and owned dogs that displayed 

stereotypies. In this study, owned dogs that displayed stereotypies were more resistant to 

extinction. Results for the group of normal owned dogs (showing no stereotypies) were 

consistent with Gunter’s owned dogs in persistence levels (Hall, N. J., Protopopova, A., & 

Wynne, C. D. 2014). 

In hopes of determining when and how shelter dogs change in their persistence levels 

compared to that of owned dogs, we conducted a longitudinal study that followed shelter dogs as 

they entered a foster program. The foster dogs in the study were tested upon leaving the shelter 

and through the foster process in order to detect changes longitudinally. 

We predicted that dogs in this study would begin with low persistence due to stress of the 

shelter and over the months build up persistence as they become accustomed to and settled into 

their foster homes.  
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Method 

Subjects 

Out of the 18 dogs that were pre-tested, seven met the criteria for this study. See Table 1 

for the seven dogs’ name, age, sex, breed, and shelter where they came from. The criteria for 

entering the study was to complete the initial testing at the shelter, and complete all of the phases 

with no more than three retraining within a phase. If a dog reached a time out of one minute with 

no engagement with the researcher’s hands, they would go back a phase and start over. If this 

retraining process happened three times, the dog would not meet criteria for the study.  

All of our subjects for this study were foster dogs from the Carroll College 

Anthrozoology Program. These dogs were initially in shelters before entering the study; six dogs 

came from Lewis and Clark Humane Society, Helena, MT and one dog was from the Humane 

Society of Beaverhead County, Dillon, MT. While in the foster program, each dog and handler 

attended training class twice weekly and must have documented training time every day. 

Additionally, handlers were asked to not feed their dogs prior to testing in order prevent 

satiation.   

Setting 

Three locations were used in this study. For dogs from Lewis and Clark Humane Society, 

the initial test was conducted in a resource room (approximately 3.0 m x 4.3 m) of the shelter of 

the Lewis and Clark Humane Society. The room was being used as a storage room for the 

shelter. We allowed the dogs an acclimation period during which they could habituate to the new 

room.  
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Because the Humane Society of Beaverhead County did not have an adequate space for 

testing, we tested the one dog from that shelter in the kitchen of the Anthrozoology House at 

Carroll College immediately after the dog was transported from the shelter. This is where most 

of the sessions for all dogs during the subsequent five months were conducted. We closed off 

sections of the room that went into the main area of the house such that the dog only had access 

to the kitchen (5.486 m x 3.627 m). We ensured that no other people or dogs would enter the 

house or into the kitchen during testing.  

Finally, for two dogs, Harvey and Reggie, the kitchen was sometimes too distracting; 

thus, for them we ran some sessions after the initial shelter session in a small storage room in the 

Anthrozoology House at Carroll College (2.438 m x 1.828 m). When the dogs were distracted, 

they would not respond to the experimenter’s coaxing, and would lose interest in the treats.  

Response and Apparatus 

In the middle of the experimental room, we placed an apparatus to deliver treats, which 

consisted of two plastic bins stacked on top of each other. A round plastic tube (5.08 cm 

diameter) for treat delivery ran from the top bin through a hole to the bottom bin and exited 

through a hole at the bottom bin. The tube emptied into a metal slide-proof, rubber bottom bowl. 

A bowl with the treats was placed in the bin prior to the start of the session. After taking a treat 

from this bowl the treat deliverer would send it down the tube contingent on a response. To 

prevent the dog from seeing the treat deliverer move her hands to deliver treats, we placed a 

piece of cardboard that stood 10.16 cm above the rim of the top bin and blocked the front and 

sides of the bin. The treats were Pup-Peroni Original Beef Flavor and Pup-Peroni Bacon Flavor 

cut into 0.63 cm. pieces. To receive a treat, the dog had to touch the extended hand of the 
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experimenter with its nose or muzzle. The dog was allowed to touch any part of his nose or 

muzzle to the experimenter’s open palm.  

The person interacting with the dog, the experimenter, stood in front of the apparatus 

directly in the middle, with one foot on either side of the bowl and tube. The person in charge of 

the treat delivery system, the treat deliverer, sat behind the apparatus. Another individual would 

collect data and would stand at the counter; they had no interaction with the dog. The last 

individual present would sometimes take video of the sessions. All were instructed to not make 

eye contact or pet the dog during the testing session. 

Session 

Each session was broken into five phases. The first three phases were pre-training, and 

the remaining two were testing phases. The last phase measured persistence. All of the pre-

training phases the experimenter’s hands would alternate five times, allowing for 10 nose presses 

total. Phases included: Priming (P1) Treat in Hand Only, Priming (P2) Treat in Hand and from 

Device, Priming (P3) Device Only, FR1, and Assessment. Before the testing session started, the 

data collector would randomly select which hand the experimenter would present during each of 

the five sections of testing. The treat deliverer sat in a chair behind the apparatus. The 

experimenter stood in the middle front of the apparatus with her hands behind her back and feet 

on either side of the bowl. The experimenter would hold out either her left or right hand, on 

either side of her body, low enough for the dog to reach easily. In her hand she would have a 

treat; the dog was released at this point by either the data collector or the extra person in the 

testing room. A tone was played before the start of each phase. Any part of the hand was allowed 

to be touched, including the back of the hand or fingertips. When the dog engaged with the 

experimenter and emitted a nose press, the experimenter would say “touch” and the treat was 
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delivered in one of three ways depending on which phase of the test they were in. Three ways the 

treats could be delivered were: 1) the treat was given to the dog from the experimenter’s hands 

(P1), 2) there was a treat given from the experimenter’s hand and a treat was delivered from the 

device into the bowl below (P2), or 3) the treat was delivered from the device only (P3, FR1). In 

the pre-training trials, the dog was coaxed or called back to participate if they got distracted, but 

in the last two sections of testing this was not allowed. The experimenter was allowed to call the 

dog by name in a friendly voice to encourage the dog to come over. When coaxing, the 

experimenter was not allowed to say “touch.” Other variations of “come,” were allowed if it 

made the dog more likely to return to the game. Hands would be presented in an alternating 

format left and right throughout the entire session. Each time the dog’s nose or muzzle touched 

the experimenter’s hand, “touch” would be said, regardless of what phase they were in.  

In Priming 1 (P1), the experimenter would begin with hands behind her back. Then the 

experimenter would present her hand with her thumb covering a treat. When the dog would come 

investigate, the experimenter would say “touch” and release the treat. This would repeat five 

times on each hand, for a total of ten nose presses in this phase.  

Retraining 

Retraining could be required if the dog did not respond for one minute during any stage 

of the pre-training. Occasionally, the dogs were distracted by a noise or other stimulus and would 

wander away from the experiment. This lapse in responding could be remedied by coaxing and 

calling to encourage responding. Only during the pre-training can the dog be coaxed, not during 

the testing phases. For example, the experimenter would show the dog that a treat was in the 

hand in the phases where the treats were delivered directly from the experimenter’s hands (in 

stages P1 and P2). Sometimes the experimenter would point to the bowl with her foot (if in P3) if 
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the dog could not find the treat that was delivered from the pool. If the treat rolled away from the 

bowl when it was delivered, the experimenter would point to the treat with her foot. However, 

during coaxing the experimenter was not allowed to physically put her hand to the dog’s face 

(force-touching). Several phrases such as the dog’s name, variants of “look what I have”, or 

kissing/clicking noises can be performed to try to engage the dog. If efforts were not successful 

and the dog reaches a minute without touching a hand, then retraining is done. 

In retraining, the dog was brought to the front of the apparatus and a tone was played 

once again. The session would start from the beginning of the previous section in training, rather 

than the unsuccessful section. For example, if a dog timed out in section Priming 3 (P3), then the 

dog restarted in Priming 2 (P2). This allowed the experimenter to go back a step in an attempt to 

reengage with the dog and gave the dog a chance to continue the experiment or opt out.  

The next phase was Priming 2 (P2), in this phase the experimenter could still call the dog 

in order to orient the dog to the task, as this is still considered pre-training. In this section, the 

experimenter would alternate hands like done in the previous section. The treat deliverer would 

still have a treat in her hand every time, and would still say touch when the dog nose pressed the 

hand. The only difference in this phase was that when “touch” was said, a treat would also be 

dropped down the tube into the bowl. If the dog did not see the treat in the bowl, the 

experimenter could point with her feet letting the dog know that another treat. Once the dog ate 

both treats, the hand was alternated another 10 times (five with each hand) following the same 

pattern.  

The third phase was P3. This was the last of the pre- training rounds. In this section, the 

experimenter would present her hands like the previous two phases, however, this time she did 

not have any treats in her hand. When the dog nose pressed her hand, the experimenter would 
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say “touch,” and then a treat would be dropped down the tube. If the dog gets distracted or did 

not see a treat being dropped, the experimenter could call the dog or point with her feet and help 

the dog find the treat. This continues for 10 alternations of hands (five on each hand).  

The fourth phase was the beginning of the real test trials (FR1). There were 40 trials (20 

on each hand). The same tone was played to signify the beginning of the testing trial.  In this 

phase, it was the same as P3 with one exception: that the experimenter could not call the dog or 

point with her feet, or engage with the dog at all other than alternating hands and the word 

“touch” when the dog’s nose hit the experimenter’s hand. When the dog nose pressed the 

experimenter’s hand, like in P3, she would say “touch” and a treat was delivered down the tube 

and into the bowl.  

The final phase was the extinction phase, or Assessment phase. In this section of testing, 

the tone was played to signify the start of the session. Like the other phases, if the dog nose 

pressed the hand the experimenter would say “touch”. The experimenter was not allowed to coax 

the dog or make eye contact. The experimenter would alternate hands every time the nose press 

occured. In this phase when the dog nose pressed, no treat was given or released into the tube at 

all. This continued until the dog did not respond for one minute, as determined by the data 

collector. Once this occurred, the testing ended.  

On some occasions, a dog would not participate in the experiment. This could be due to 

distractions, foster person being present or not present, or the dog was not hungry. If this 

happened, and the dog was reliable in the past, the dog would be dismissed after the three-time 

retraining limit, and would be retested the following day(s). 
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Results 

 Table 2 shows the number of nose touches emitted in extinction for all dogs in the six 

testing sessions. All seven dogs that completed the initial session at the shelter participated in 

testing throughout the five-month period. During the third month, most students that fostered the 

dogs were on winter break, and so testing could not be conducted that month. Only one dog, 

Roscoe, was tested during the break. Figure 1 shows the average number of nose presses 

monthly. The average number of nose presses in the extinction phase for the initial shelter test 

was 14.67. For the first month in the foster home, the average number of nose presses across 

dogs in the extinction phase was 13. In the second month, the average number of nose presses in 

the extinction trial was 19.75. The average number of nose presses in the extinction trial for the 

third month was 22. In the fourth month, the average number of nose presses in the extinction 

trial was 20. In the last month, the average number of nose presses in extinction trial was 17.  

 During the first round of testing performed at the shelter, Roscoe (Figure 2), emitted 20 

nose presses in the extinction phase. In the first month in the foster home, Roscoe’s nose presses 

in extinction phase was nine. The second month, data was not collected because Roscoe did not 

complete pre-training tasks. The third month, Roscoe’s nose presses in extinction phase was 22. 

The fourth month, Roscoe was recorded to have 32 nose presses in extinction phase. Lastly, the 

fifth month, Roscoe nose pressed 13 times in the extinction phase. Roscoe’s total average 

number of nose presses while in extinction was 19.2.  

 Murphy (Figure 3), during the initial shelter test he emitted zero nose presses in 

extinction. In his first month with his foster, Murphy nose pressed for 20 times during the 
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extinction phase. The second month, data was not gathered due to scheduling conflicts with his 

foster. In the third month, no data could be collected due to winter break. In the fourth month, 

Murphy nose pressed 20 times during the extinction phase. In the fifth month, Murphy nose 

pressed 10 times while in extinction. Murphy’s average number of nose presses in extinction was 

16.67 times.  

 During the initial shelter testing, Tate (Figure 4), emitted 15 nose presses during the 

extinction phase. During the first month with his foster, Tate nose pressed 15 times during the 

extinction phase. In the second month, Tate emitted 11 nose touches in the extinction phase. 

During the third month, Tate was away for winter break and could not be tested. In the fourth 

month, Tate nose pressed 21 times in the extinction phase. In the final month, Tate nose pressed 

45 times in the extinction phase.  

 Badger (Figure 5), emitted six nose touches during the initial test in the shelter during the 

extinction phase. In the first month in the foster home, Badger nose pressed 17 times in the 

extinction phase. For the second month, Badger nose pressed 15 times in the extinction phase. In 

the third month, Badger could not be tested because they were away on winter break. In the 

fourth month, Badger nose pressed 13 times in the extinction phase. In the fifth month, Badger 

nose pressed 10 times during the extinction phase.  

 Memphis (Figure 6) emitted 17 nose presses during the initial test in the shelter during 

the extinction phase. In the first month with his foster, Memphis performed 13 nose presses in 

the extinction phase. In the second month, Memphis nose pressed 17 times during the extinction 

phase. In the third month, Memphis was away on winter break and could not be tested. In the 
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fourth month, Memphis nose pressed 13 times during the extinction phase. In the final month, 

Memphis nose pressed four times while in extinction.  

 Reggie (Figure 7) emitted 17 nose touches on the initial shelter test during the extinction 

phase. In the first month of testing, Reggie had four nose presses during the extinction phase. In 

the second month, Reggie nose pressed 36 times while in extinction phase. In the third month, 

Reggie was away on winter break and was not tested. During the fourth month, Reggie’s nose 

presses in extinction phase was 19. On the last month of testing, Reggie did not complete his pre-

training trials and no data could be collected for this month.  

 Harvey (Figure 8) emitted 10 nose presses while in the extinction phase at the initial 

shelter test. During his first month with his foster, he did not complete his pre-training, and no 

data was collected. Similarly, on the second month, Harvey did not complete his pre-training, 

and no data was collected. On the third month, Harvey and his foster were away for winter break 

so he was not tested. On the fourth month, Harvey nose pressed 19 times while on extinction. In 

the last month, Harvey performed 20 nose presses while in the extinction trial.  

Discussion 

The purpose of this study was to observe shelter dogs’ persistence over the course of 

being introduced into a home setting. The dogs were initially tested at the shelter, and then for 

five months in a foster situation.  The seven dogs in the study underwent testing monthly using a 

resistance to extinction task to determine levels of persistence.  

In Gunter’s study, the group of shelter dogs tested had on average 11.86 responses while 

in the extinction phase of testing. The shelter dogs in the initial shelter test of this study had a 

mean of 14.86 responses in the extinction phase of testing. The average responses in extinction at 
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the initial shelter test in our sample, was lower than Gunter’s owned dogs’ average responses in 

extinction. Gunter’s owned dogs had an average of 21.56 responses in extinction. (Gunter)  

From the data recorded, four out of the seven dogs in the study had fewer nose presses at 

the shelter than they did in the final month of testing. The four dogs aligned with Gunter’s 

research that indicated shelter dogs have lower persistence than owned dogs. One dog, matched 

the hypothesis that persistence would gradually increase as the time with the foster increased. 

Three dogs did not show consistent trends in their month-to-month responses, and did not match 

with the hypothesis.  

Overall, the data collection has multiple gaps. Gaps occurred during winter break, when a 

dog did not complete pre-training, or when there was an extraordinary circumstance when a dog 

could not be tested. The gaps quite possibly have influenced the averages. Especially in the case 

of winter break, where only one dog who was tested that month contributed to the average. 

Because four of the seven dogs (Murphy, Tate, Badger, and Harvey) had reduced 

persistence in the initial shelter test, compared to average across all months, it would be 

beneficial to revisit the suggestion made by Gunter that stress from the shelter may have a 

physiological effect on persistence in dogs from the shelter. Research shows that rats exposed to 

corticosterone had enhanced extinction, meaning they would quit the task sooner than unexposed 

rats (Garrud, Gray, & de Wied, 1974). This could have been reflected in the dogs in our study, 

which were exposed to stress from the shelter, and, in result, had reduced persistence in the 

initial shelter test. 

One dog, Tate, seemed to fit with the hypothesis that they would start out with low 

persistence at the shelter and then over time increase to a greater level of persistence. Tate’s 
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initial start was 15 nose presses in the extinction phase, while at the last month of testing Tate 

performed 45 nose presses while in extinction. No other dog showed this drastic of a change. 

However, comparing the initial test at the shelter and to the last month of testing, four out of 

seven dogs (Tate, Murphy, Badger, and Harvey) showed higher persistence levels in the last 

month than in the shelter test. 

 One conclusion for why there was fluctuation month to month of nose presses in 

extinction, and why three dogs had lower persistence in later months of testing compared to the 

initial shelter test, might have been that some of the dogs learned to anticipate and identify when 

they were in extinction. This phenomenon was observed in pigeons; pigeons were able to learn to 

identify the onset of a negative set (where no reinforcements were given) and would stop 

responding when the switch to the non-reinforcement set was made (Vaughan, 1988). Similarly, 

one explanation would be that our dogs would learn that as soon as no reinforcements were 

given, they would stop participating because they learned to anticipate the extinction phase. 

 There were several external factors that could have influenced the dogs’ responding 

during the learning-extinction task. For example, we tested in the kitchen of a high-traffic house 

and. We tried to control as many distractions as possible, this was not always possible. We 

blocked off access to outside of the kitchen so that the dogs in testing could not see what was 

going on in the rest of the house. Additionally, the door leading to the kitchen was locked with a 

sign letting people know not to disturb. Some of the dogs would get distracted by noises they 

would hear going on in the other section of the house. Throughout the testing process, some of 

the dogs were too distracted to participate if their fosters were not in the room. While for other 

dogs it was prohibited for fosters to be in sight during testing. Sometimes the dogs would 

become so distracted by a stimulus outside of the testing area that they could not reengage with 
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the testing process, and would be dismissed from the session. The time dogs were tested also 

varied depending on the availability of the foster, so that time of day could have an impact as 

well.  

In the future, it would be beneficial to have a larger sample size of dogs. A larger sample 

size would provide a greater representation of what is actually happening over the months 

tracking the dogs’ persistence starting at the shelter and throughout the foster process. To avoid 

the dogs learning to discriminate the extinction phase from the pre-testing phases, future research 

could have possibly only two to three testing times, rather than six. If we tested less and spread 

out the testing across the same number of months, the dogs would have less opportunity to learn 

to discriminate between reinforcement and extinction phases. For example, the first test could be 

conducted at the shelter before the dogs are transferred to the foster home, as it was in the current 

study. The second test would be done before the dogs and fosters went on winter break (about 3 

months from the shelter pull). The third test would not be until the dogs were being adopted to 

permanent homes (about 8-10 months after foster picks up from shelter).  

Another component of this study was the collection of cortisol levels through hair and 

saliva. We collected saliva at the initial shelter test and the final month of testing. We collected 

hair once a month. The data from this collection will be provided as a future analysis, and will be 

compared to the persistence data. The collection of this data would add evidence to determine if 

stress from the shelter would have an impact on responses where persistence is tested. This is 

important to determine if stress in shelter dogs are impacting responses to the learning-extinction 

task that the dogs undergo in the initial shelter test.   
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Table 1 

Name Age Upon 

Entering Study 

Sex Breed Shelter 

Roscoe 1 year  Male German 

Shepherd/Border 

Collie mix 

Lewis and 

Clark Humane 

Society 

Murphy 1 year Male Reservation dog mix Lewis and 

Clark Humane 

Society 

Tate 1 year Male Newfoundland Mix Lewis and 

Clark Humane 

Society 

Badger ~1 year Female Australian Cattle Dog Lewis and 

Clark Humane 

Society 

Memphis 9 months Male Australian Cattle Dog 

mix 

Lewis and 

Clark Humane 

Society 

Reggie 1 year Male Shetland 

Sheepdog/Pomeranian 

mix 

Beaverhead 

County 

Humane 

Society 

Harvey 2-4 years Male Labrador mix Lewis and 

Clark Humane 

Society 
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Table 2 

Total Nose Presses During Extinction Trials 

Month Roscoe Murphy Tate Badger Memphis Reggie Harvey 

Shelter test 20 0 15 6 17 17 10 

Month 1 9 20 15 17 13 4 DNC 

Month 2 DNC  No Data 11 15 17 36 DNC 

Month 3 22 Break Break Break Break Break Break 

Month 4 32 20 21 13 16 19 19 

Month 5  13 10 45 10 4 DNC 20 

*DNC -Did Not Complete No Data- data was not gathered Break-Christmas break, no data collected.  

 

Figure 1 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      
20 

 

 

Figure  

 

Figure 3 

 

 

 

 

 

 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      
21 

 

 

 

Figure 4 

 

Figure 5 

 

 

 

 

 

 

 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      
22 

 

 

 

Figure 6 

 

 

Figure 7 

 

 

 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      
23 

 

 

Figure 8 

 



1 
Running head: PERSISTENT BEHAVIOR IN DOMESTIC CANINES 

 

 

 

 

 

 

 

 

 

 

 

Persistent Behavior in Domestic Canines (Canis familiaris) 

Megan E. Arant 

Carroll College 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      2 
 

Abstract 

Behavioral persistence is the continuation of responding without reward. (Weiner, H. 1970) It is 

important to look at persistence in domestic dog behavior so people can better partner with them 

professionally in day to day life. Working dogs, such as service dogs and police dogs, often have 

to learn to work under conditions involving little or no reinforcement or delayed reinforcement 

conditions. To make training more effective for these working dogs understanding the factors 

that influence the persistence aspects would be important. Researching persistence also has an 

application with owned pet dogs, for example, owners may not want to rely solely on treats every 

time their dog behaves in public. Previous research found that owned dogs were more persistent 

than dogs in a shelter setting. (Gunter) Stress is one possible factor for this difference; shelter 

dogs face a lot of stress. Cortisol levels rise in shelter dogs during the first three days of being 

introduced to a shelter setting. (Davis, H.N., Douglas, C.W., Hennessy, M.B., Mellott, C., 

Williams, M. T., 1998) We investigated persistence in seven domestic dogs as they moved from 

a shelter to a foster program. The goal of the current study was to measure whether persistence 

changed from the time when the dogs were in the shelter, and likely in a state of stress, to six 

months after dogs were placed in a foster program and have adjusted to life in a home. Dogs 

were trained to touch the experimenter's hand, contingent upon which a treat would be delivered. 

After twenty trials on alternating hands, where the dog responded with nose presses, the behavior 

was put on extinction. No further reinforcers were delivered. We recorded how many times the 

dog continued to touch the hand as a measure of persistence. Each dog was tested once a month 

for five months. We analyzed how the dogs changed in their level of persistence over the five 

months, beginning with an initial shelter test before entering the foster situation.  
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Introduction 

Persistence can be seen in the continuation of performance under the circumstance of 

non-reward (Weiner, 1970). Studying persistence in dogs is relevant to working dogs, which 

often have to work under low rates of reinforcement or extinction. For example, with service 

dogs, the person relying on the service dog may not have the physical ability to reward the dog 

immediately, or the dog must wait a long duration for any reward. In mobility service dogs, often 

times the break from pulling a wheelchair is the reinforcer. No food reinforcers are given during 

their work (Coppinger & Coppinger, 2011). Similarly, conservation detection dogs must search 

for the target scents over a vast area that may not even have the target scent present; thus the rate 

of reinforcement is low or even completely extinct. Not only is behavioral persistence important 

in working dogs, it is also important in everyday pet dogs. Donaldson (2013) observed that, 

 “Some people feel disappointed to discover the necessity of using heavier 

artillery like food and access to fun and games and other primaries in order to condition 

their animal. They feel like their particular dog is a lemon because he ‘listens when he 

wants to, only does it when I have a cookie,’ and has in short little or no desire to please. 

Generations of dogs have been labeled as lemons for requiring actual motivation when all 

along they were normal. In fact, many people are actually put off by the intensity with 

which dogs will work for strong primary reinforcers such as food.” (p. 11)  

Persistence of work performance can also be seen in other working animals. African 

pouched rats are used to detect land mines in Mozambique and during demining instances no 

reinforcers were given to the rats (Bach et al., 2011). The rats were only reinforced during 

training instances. Thus, behavioral persistence was required, such that the rat continued to 
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demine under extinction. For this case, it is imperative that the rats’ performance does not falter 

during extinction because it could endanger people’s lives.  

Gunter (unpublished data) compared behavioral persistence in owned dogs to shelter 

dogs. Both groups of dogs were exposed to the same task, an extinction-learning task. The dogs 

were taught to nose press alternating hands of an experimenter and received treats for every nose 

press. The dogs were then put on extinction, and it was recorded how many nose presses the dog 

would continue to offer with no reinforcement given. The number of nose presses the dog would 

offer was how persistent the dog was. The owned dogs in Gunter’s research had a statistically 

significant increased persistence (resistance to extinction) compared to the shelter dogs that 

showed less persistence.  

Resistance to extinction was also tested in owned dogs and owned dogs that displayed 

stereotypies. In this study, owned dogs that displayed stereotypies were more resistant to 

extinction. Results for the group of normal owned dogs (showing no stereotypies) were 

consistent with Gunter’s owned dogs in persistence levels (Hall, N. J., Protopopova, A., & 

Wynne, C. D. 2014). 

In hopes of determining when and how shelter dogs change in their persistence levels 

compared to that of owned dogs, we conducted a longitudinal study that followed shelter dogs as 

they entered a foster program. The foster dogs in the study were tested upon leaving the shelter 

and through the foster process in order to detect changes longitudinally. 

We predicted that dogs in this study would begin with low persistence due to stress of the 

shelter and over the months build up persistence as they become accustomed to and settled into 

their foster homes.  
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Method 

Subjects 

Out of the 18 dogs that were pre-tested, seven met the criteria for this study. See Table 1 

for the seven dogs’ name, age, sex, breed, and shelter where they came from. The criteria for 

entering the study was to complete the initial testing at the shelter, and complete all of the phases 

with no more than three retraining within a phase. If a dog reached a time out of one minute with 

no engagement with the researcher’s hands, they would go back a phase and start over. If this 

retraining process happened three times, the dog would not meet criteria for the study.  

All of our subjects for this study were foster dogs from the Carroll College 

Anthrozoology Program. These dogs were initially in shelters before entering the study; six dogs 

came from Lewis and Clark Humane Society, Helena, MT and one dog was from the Humane 

Society of Beaverhead County, Dillon, MT. While in the foster program, each dog and handler 

attended training class twice weekly and must have documented training time every day. 

Additionally, handlers were asked to not feed their dogs prior to testing in order prevent 

satiation.   

Setting 

Three locations were used in this study. For dogs from Lewis and Clark Humane Society, 

the initial test was conducted in a resource room (approximately 3.0 m x 4.3 m) of the shelter of 

the Lewis and Clark Humane Society. The room was being used as a storage room for the 

shelter. We allowed the dogs an acclimation period during which they could habituate to the new 

room.  
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Because the Humane Society of Beaverhead County did not have an adequate space for 

testing, we tested the one dog from that shelter in the kitchen of the Anthrozoology House at 

Carroll College immediately after the dog was transported from the shelter. This is where most 

of the sessions for all dogs during the subsequent five months were conducted. We closed off 

sections of the room that went into the main area of the house such that the dog only had access 

to the kitchen (5.486 m x 3.627 m). We ensured that no other people or dogs would enter the 

house or into the kitchen during testing.  

Finally, for two dogs, Harvey and Reggie, the kitchen was sometimes too distracting; 

thus, for them we ran some sessions after the initial shelter session in a small storage room in the 

Anthrozoology House at Carroll College (2.438 m x 1.828 m). When the dogs were distracted, 

they would not respond to the experimenter’s coaxing, and would lose interest in the treats.  

Response and Apparatus 

In the middle of the experimental room, we placed an apparatus to deliver treats, which 

consisted of two plastic bins stacked on top of each other. A round plastic tube (5.08 cm 

diameter) for treat delivery ran from the top bin through a hole to the bottom bin and exited 

through a hole at the bottom bin. The tube emptied into a metal slide-proof, rubber bottom bowl. 

A bowl with the treats was placed in the bin prior to the start of the session. After taking a treat 

from this bowl the treat deliverer would send it down the tube contingent on a response. To 

prevent the dog from seeing the treat deliverer move her hands to deliver treats, we placed a 

piece of cardboard that stood 10.16 cm above the rim of the top bin and blocked the front and 

sides of the bin. The treats were Pup-Peroni Original Beef Flavor and Pup-Peroni Bacon Flavor 

cut into 0.63 cm. pieces. To receive a treat, the dog had to touch the extended hand of the 
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experimenter with its nose or muzzle. The dog was allowed to touch any part of his nose or 

muzzle to the experimenter’s open palm.  

The person interacting with the dog, the experimenter, stood in front of the apparatus 

directly in the middle, with one foot on either side of the bowl and tube. The person in charge of 

the treat delivery system, the treat deliverer, sat behind the apparatus. Another individual would 

collect data and would stand at the counter; they had no interaction with the dog. The last 

individual present would sometimes take video of the sessions. All were instructed to not make 

eye contact or pet the dog during the testing session. 

Session 

Each session was broken into five phases. The first three phases were pre-training, and 

the remaining two were testing phases. The last phase measured persistence. All of the pre-

training phases the experimenter’s hands would alternate five times, allowing for 10 nose presses 

total. Phases included: Priming (P1) Treat in Hand Only, Priming (P2) Treat in Hand and from 

Device, Priming (P3) Device Only, FR1, and Assessment. Before the testing session started, the 

data collector would randomly select which hand the experimenter would present during each of 

the five sections of testing. The treat deliverer sat in a chair behind the apparatus. The 

experimenter stood in the middle front of the apparatus with her hands behind her back and feet 

on either side of the bowl. The experimenter would hold out either her left or right hand, on 

either side of her body, low enough for the dog to reach easily. In her hand she would have a 

treat; the dog was released at this point by either the data collector or the extra person in the 

testing room. A tone was played before the start of each phase. Any part of the hand was allowed 

to be touched, including the back of the hand or fingertips. When the dog engaged with the 

experimenter and emitted a nose press, the experimenter would say “touch” and the treat was 
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delivered in one of three ways depending on which phase of the test they were in. Three ways the 

treats could be delivered were: 1) the treat was given to the dog from the experimenter’s hands 

(P1), 2) there was a treat given from the experimenter’s hand and a treat was delivered from the 

device into the bowl below (P2), or 3) the treat was delivered from the device only (P3, FR1). In 

the pre-training trials, the dog was coaxed or called back to participate if they got distracted, but 

in the last two sections of testing this was not allowed. The experimenter was allowed to call the 

dog by name in a friendly voice to encourage the dog to come over. When coaxing, the 

experimenter was not allowed to say “touch.” Other variations of “come,” were allowed if it 

made the dog more likely to return to the game. Hands would be presented in an alternating 

format left and right throughout the entire session. Each time the dog’s nose or muzzle touched 

the experimenter’s hand, “touch” would be said, regardless of what phase they were in.  

In Priming 1 (P1), the experimenter would begin with hands behind her back. Then the 

experimenter would present her hand with her thumb covering a treat. When the dog would come 

investigate, the experimenter would say “touch” and release the treat. This would repeat five 

times on each hand, for a total of ten nose presses in this phase.  

Retraining 

Retraining could be required if the dog did not respond for one minute during any stage 

of the pre-training. Occasionally, the dogs were distracted by a noise or other stimulus and would 

wander away from the experiment. This lapse in responding could be remedied by coaxing and 

calling to encourage responding. Only during the pre-training can the dog be coaxed, not during 

the testing phases. For example, the experimenter would show the dog that a treat was in the 

hand in the phases where the treats were delivered directly from the experimenter’s hands (in 

stages P1 and P2). Sometimes the experimenter would point to the bowl with her foot (if in P3) if 
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the dog could not find the treat that was delivered from the pool. If the treat rolled away from the 

bowl when it was delivered, the experimenter would point to the treat with her foot. However, 

during coaxing the experimenter was not allowed to physically put her hand to the dog’s face 

(force-touching). Several phrases such as the dog’s name, variants of “look what I have”, or 

kissing/clicking noises can be performed to try to engage the dog. If efforts were not successful 

and the dog reaches a minute without touching a hand, then retraining is done. 

In retraining, the dog was brought to the front of the apparatus and a tone was played 

once again. The session would start from the beginning of the previous section in training, rather 

than the unsuccessful section. For example, if a dog timed out in section Priming 3 (P3), then the 

dog restarted in Priming 2 (P2). This allowed the experimenter to go back a step in an attempt to 

reengage with the dog and gave the dog a chance to continue the experiment or opt out.  

The next phase was Priming 2 (P2), in this phase the experimenter could still call the dog 

in order to orient the dog to the task, as this is still considered pre-training. In this section, the 

experimenter would alternate hands like done in the previous section. The treat deliverer would 

still have a treat in her hand every time, and would still say touch when the dog nose pressed the 

hand. The only difference in this phase was that when “touch” was said, a treat would also be 

dropped down the tube into the bowl. If the dog did not see the treat in the bowl, the 

experimenter could point with her feet letting the dog know that another treat. Once the dog ate 

both treats, the hand was alternated another 10 times (five with each hand) following the same 

pattern.  

The third phase was P3. This was the last of the pre- training rounds. In this section, the 

experimenter would present her hands like the previous two phases, however, this time she did 

not have any treats in her hand. When the dog nose pressed her hand, the experimenter would 
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say “touch,” and then a treat would be dropped down the tube. If the dog gets distracted or did 

not see a treat being dropped, the experimenter could call the dog or point with her feet and help 

the dog find the treat. This continues for 10 alternations of hands (five on each hand).  

The fourth phase was the beginning of the real test trials (FR1). There were 40 trials (20 

on each hand). The same tone was played to signify the beginning of the testing trial.  In this 

phase, it was the same as P3 with one exception: that the experimenter could not call the dog or 

point with her feet, or engage with the dog at all other than alternating hands and the word 

“touch” when the dog’s nose hit the experimenter’s hand. When the dog nose pressed the 

experimenter’s hand, like in P3, she would say “touch” and a treat was delivered down the tube 

and into the bowl.  

The final phase was the extinction phase, or Assessment phase. In this section of testing, 

the tone was played to signify the start of the session. Like the other phases, if the dog nose 

pressed the hand the experimenter would say “touch”. The experimenter was not allowed to coax 

the dog or make eye contact. The experimenter would alternate hands every time the nose press 

occured. In this phase when the dog nose pressed, no treat was given or released into the tube at 

all. This continued until the dog did not respond for one minute, as determined by the data 

collector. Once this occurred, the testing ended.  

On some occasions, a dog would not participate in the experiment. This could be due to 

distractions, foster person being present or not present, or the dog was not hungry. If this 

happened, and the dog was reliable in the past, the dog would be dismissed after the three-time 

retraining limit, and would be retested the following day(s). 
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Results 

 Table 2 shows the number of nose touches emitted in extinction for all dogs in the six 

testing sessions. All seven dogs that completed the initial session at the shelter participated in 

testing throughout the five-month period. During the third month, most students that fostered the 

dogs were on winter break, and so testing could not be conducted that month. Only one dog, 

Roscoe, was tested during the break. Figure 1 shows the average number of nose presses 

monthly. The average number of nose presses in the extinction phase for the initial shelter test 

was 14.67. For the first month in the foster home, the average number of nose presses across 

dogs in the extinction phase was 13. In the second month, the average number of nose presses in 

the extinction trial was 19.75. The average number of nose presses in the extinction trial for the 

third month was 22. In the fourth month, the average number of nose presses in the extinction 

trial was 20. In the last month, the average number of nose presses in extinction trial was 17.  

 During the first round of testing performed at the shelter, Roscoe (Figure 2), emitted 20 

nose presses in the extinction phase. In the first month in the foster home, Roscoe’s nose presses 

in extinction phase was nine. The second month, data was not collected because Roscoe did not 

complete pre-training tasks. The third month, Roscoe’s nose presses in extinction phase was 22. 

The fourth month, Roscoe was recorded to have 32 nose presses in extinction phase. Lastly, the 

fifth month, Roscoe nose pressed 13 times in the extinction phase. Roscoe’s total average 

number of nose presses while in extinction was 19.2.  

 Murphy (Figure 3), during the initial shelter test he emitted zero nose presses in 

extinction. In his first month with his foster, Murphy nose pressed for 20 times during the 
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extinction phase. The second month, data was not gathered due to scheduling conflicts with his 

foster. In the third month, no data could be collected due to winter break. In the fourth month, 

Murphy nose pressed 20 times during the extinction phase. In the fifth month, Murphy nose 

pressed 10 times while in extinction. Murphy’s average number of nose presses in extinction was 

16.67 times.  

 During the initial shelter testing, Tate (Figure 4), emitted 15 nose presses during the 

extinction phase. During the first month with his foster, Tate nose pressed 15 times during the 

extinction phase. In the second month, Tate emitted 11 nose touches in the extinction phase. 

During the third month, Tate was away for winter break and could not be tested. In the fourth 

month, Tate nose pressed 21 times in the extinction phase. In the final month, Tate nose pressed 

45 times in the extinction phase.  

 Badger (Figure 5), emitted six nose touches during the initial test in the shelter during the 

extinction phase. In the first month in the foster home, Badger nose pressed 17 times in the 

extinction phase. For the second month, Badger nose pressed 15 times in the extinction phase. In 

the third month, Badger could not be tested because they were away on winter break. In the 

fourth month, Badger nose pressed 13 times in the extinction phase. In the fifth month, Badger 

nose pressed 10 times during the extinction phase.  

 Memphis (Figure 6) emitted 17 nose presses during the initial test in the shelter during 

the extinction phase. In the first month with his foster, Memphis performed 13 nose presses in 

the extinction phase. In the second month, Memphis nose pressed 17 times during the extinction 

phase. In the third month, Memphis was away on winter break and could not be tested. In the 
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fourth month, Memphis nose pressed 13 times during the extinction phase. In the final month, 

Memphis nose pressed four times while in extinction.  

 Reggie (Figure 7) emitted 17 nose touches on the initial shelter test during the extinction 

phase. In the first month of testing, Reggie had four nose presses during the extinction phase. In 

the second month, Reggie nose pressed 36 times while in extinction phase. In the third month, 

Reggie was away on winter break and was not tested. During the fourth month, Reggie’s nose 

presses in extinction phase was 19. On the last month of testing, Reggie did not complete his pre-

training trials and no data could be collected for this month.  

 Harvey (Figure 8) emitted 10 nose presses while in the extinction phase at the initial 

shelter test. During his first month with his foster, he did not complete his pre-training, and no 

data was collected. Similarly, on the second month, Harvey did not complete his pre-training, 

and no data was collected. On the third month, Harvey and his foster were away for winter break 

so he was not tested. On the fourth month, Harvey nose pressed 19 times while on extinction. In 

the last month, Harvey performed 20 nose presses while in the extinction trial.  

Discussion 

The purpose of this study was to observe shelter dogs’ persistence over the course of 

being introduced into a home setting. The dogs were initially tested at the shelter, and then for 

five months in a foster situation.  The seven dogs in the study underwent testing monthly using a 

resistance to extinction task to determine levels of persistence.  

In Gunter’s study, the group of shelter dogs tested had on average 11.86 responses while 

in the extinction phase of testing. The shelter dogs in the initial shelter test of this study had a 

mean of 14.86 responses in the extinction phase of testing. The average responses in extinction at 
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the initial shelter test in our sample, was lower than Gunter’s owned dogs’ average responses in 

extinction. Gunter’s owned dogs had an average of 21.56 responses in extinction. (Gunter)  

From the data recorded, four out of the seven dogs in the study had fewer nose presses at 

the shelter than they did in the final month of testing. The four dogs aligned with Gunter’s 

research that indicated shelter dogs have lower persistence than owned dogs. One dog, matched 

the hypothesis that persistence would gradually increase as the time with the foster increased. 

Three dogs did not show consistent trends in their month-to-month responses, and did not match 

with the hypothesis.  

Overall, the data collection has multiple gaps. Gaps occurred during winter break, when a 

dog did not complete pre-training, or when there was an extraordinary circumstance when a dog 

could not be tested. The gaps quite possibly have influenced the averages. Especially in the case 

of winter break, where only one dog who was tested that month contributed to the average. 

Because four of the seven dogs (Murphy, Tate, Badger, and Harvey) had reduced 

persistence in the initial shelter test, compared to average across all months, it would be 

beneficial to revisit the suggestion made by Gunter that stress from the shelter may have a 

physiological effect on persistence in dogs from the shelter. Research shows that rats exposed to 

corticosterone had enhanced extinction, meaning they would quit the task sooner than unexposed 

rats (Garrud, Gray, & de Wied, 1974). This could have been reflected in the dogs in our study, 

which were exposed to stress from the shelter, and, in result, had reduced persistence in the 

initial shelter test. 

One dog, Tate, seemed to fit with the hypothesis that they would start out with low 

persistence at the shelter and then over time increase to a greater level of persistence. Tate’s 
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initial start was 15 nose presses in the extinction phase, while at the last month of testing Tate 

performed 45 nose presses while in extinction. No other dog showed this drastic of a change. 

However, comparing the initial test at the shelter and to the last month of testing, four out of 

seven dogs (Tate, Murphy, Badger, and Harvey) showed higher persistence levels in the last 

month than in the shelter test. 

 One conclusion for why there was fluctuation month to month of nose presses in 

extinction, and why three dogs had lower persistence in later months of testing compared to the 

initial shelter test, might have been that some of the dogs learned to anticipate and identify when 

they were in extinction. This phenomenon was observed in pigeons; pigeons were able to learn to 

identify the onset of a negative set (where no reinforcements were given) and would stop 

responding when the switch to the non-reinforcement set was made (Vaughan, 1988). Similarly, 

one explanation would be that our dogs would learn that as soon as no reinforcements were 

given, they would stop participating because they learned to anticipate the extinction phase. 

 There were several external factors that could have influenced the dogs’ responding 

during the learning-extinction task. For example, we tested in the kitchen of a high-traffic house 

and. We tried to control as many distractions as possible, this was not always possible. We 

blocked off access to outside of the kitchen so that the dogs in testing could not see what was 

going on in the rest of the house. Additionally, the door leading to the kitchen was locked with a 

sign letting people know not to disturb. Some of the dogs would get distracted by noises they 

would hear going on in the other section of the house. Throughout the testing process, some of 

the dogs were too distracted to participate if their fosters were not in the room. While for other 

dogs it was prohibited for fosters to be in sight during testing. Sometimes the dogs would 

become so distracted by a stimulus outside of the testing area that they could not reengage with 
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the testing process, and would be dismissed from the session. The time dogs were tested also 

varied depending on the availability of the foster, so that time of day could have an impact as 

well.  

In the future, it would be beneficial to have a larger sample size of dogs. A larger sample 

size would provide a greater representation of what is actually happening over the months 

tracking the dogs’ persistence starting at the shelter and throughout the foster process. To avoid 

the dogs learning to discriminate the extinction phase from the pre-testing phases, future research 

could have possibly only two to three testing times, rather than six. If we tested less and spread 

out the testing across the same number of months, the dogs would have less opportunity to learn 

to discriminate between reinforcement and extinction phases. For example, the first test could be 

conducted at the shelter before the dogs are transferred to the foster home, as it was in the current 

study. The second test would be done before the dogs and fosters went on winter break (about 3 

months from the shelter pull). The third test would not be until the dogs were being adopted to 

permanent homes (about 8-10 months after foster picks up from shelter).  

Another component of this study was the collection of cortisol levels through hair and 

saliva. We collected saliva at the initial shelter test and the final month of testing. We collected 

hair once a month. The data from this collection will be provided as a future analysis, and will be 

compared to the persistence data. The collection of this data would add evidence to determine if 

stress from the shelter would have an impact on responses where persistence is tested. This is 

important to determine if stress in shelter dogs are impacting responses to the learning-extinction 

task that the dogs undergo in the initial shelter test.   
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Table 1 

Name Age Upon 

Entering Study 

Sex Breed Shelter 

Roscoe 1 year  Male German 

Shepherd/Border 

Collie mix 

Lewis and 

Clark Humane 

Society 

Murphy 1 year Male Reservation dog mix Lewis and 

Clark Humane 

Society 

Tate 1 year Male Newfoundland Mix Lewis and 

Clark Humane 

Society 

Badger ~1 year Female Australian Cattle Dog Lewis and 

Clark Humane 

Society 

Memphis 9 months Male Australian Cattle Dog 

mix 

Lewis and 

Clark Humane 

Society 

Reggie 1 year Male Shetland 

Sheepdog/Pomeranian 

mix 

Beaverhead 

County 

Humane 

Society 

Harvey 2-4 years Male Labrador mix Lewis and 

Clark Humane 

Society 
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Table 2 

Total Nose Presses During Extinction Trials 

Month Roscoe Murphy Tate Badger Memphis Reggie Harvey 

Shelter test 20 0 15 6 17 17 10 

Month 1 9 20 15 17 13 4 DNC 

Month 2 DNC  No Data 11 15 17 36 DNC 

Month 3 22 Break Break Break Break Break Break 

Month 4 32 20 21 13 16 19 19 

Month 5  13 10 45 10 4 DNC 20 

*DNC -Did Not Complete No Data- data was not gathered Break-Christmas break, no data collected.  

 

Figure 1 
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Figure  

 

Figure 3 
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Figure 4 

 

Figure 5 
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Figure 6 

 

 

Figure 7 

 

 

 

 

 



PERSISTENT BEHAVIOR IN DOMESTIC CANINES                                                                                                      
23 

 

 

Figure 8 

 




