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Document S2: DCLB Cognitive Task Descriptions  

Setup/General Procedure  

The testing setup and General Procedures are the same as those discussed in Chapter 1. An 

experimenter (E) conducts the tests and a handler (H) places and hold the puppy in starting 

position and releases at the appropriate time in each trial. For all tests, E’s “resting position” is 

kneeling, looking down at their lap/knees, with hands behind their back. H sits or kneel centered 

at their position and holds the puppy with two hands evenly or by the back center of the collar. H 

releases the puppy and starts the trial timer when E says, “Okay!” (unless otherwise noted). 

Whenever possible, the same person should play the role of E for a given puppy across sessions.  

One piece of puppy kibble is typically used for each trial’s reward. If a puppy does not make 

a choice twice in a row, refamiliarize (see procedure for each test below), and then if puppy does 

not make a choice twice in a row again, a similar sized higher value treat such as Zuke’s may be 

used. If at any time the puppy exhibited signs of significant stress (including excessive whining, 

barking, escape behavior, or defecation), the session was aborted and attempted again after a 

break of at least 30 minutes. Additional task-specific abort criteria are described below.  

Eye Contact Test 

Apparatus: A clear container with a clear lid that snapped closed (Rubbermaid Brilliance 1.3 

cup container or similar) was super-glued to a wooden base (2ft x 2ft) so that it could not be 

picked up by the subject.  

Warm-up Trials (Solvable): H centered the subject at the near start line (S’) and gently held 

the subject in place. E knelt at location E, behind the open clear container with the lid off, which 

was positioned at location C. E reached forward (over the container) to present the food reward 

and said “look!”, allowing the subject to see and sniff the food briefly.  E then placed the food 
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inside the container, and positioned the lid loosely on top such that it could easily be knocked off 

. E then placed her hands on her thighs, looked down, and said “Okay!”, signaling H to let go of 

the subject.  The subject was allowed to knock off the lid and retrieve the reward, at which point 

E provided verbal praise and the trial ended. If at any point during the trial the subject somehow 

knocked the lid into a position which made the reward unreachable, E quietly intervened to make 

the reward accessible again. If the subject did not successfully retrieve the reward within 30s, the 

trial was repeated. The subject was required to successfully complete 4 warm-up trials before 

advancing to the test.  The first of these started with the lid leaning up against the container, the 

second with the lid covering about half of the opening of the container, and the third and fourth 

with the lid covering three-quarters of the opening of the container. 

Test Trials (Unsolvable): Test trials were identical to warm up trials except that E sealed the 

lid onto the container so that it could not be removed by the subject. The subject was given 30 

seconds to attempt to access the reward. E remained seated in place and continuously looked at 

the subject (rotating head and body if necessary) during this period. E held a silent stopwatch, 

and used the start/stop buttons in count-up mode to measure the total time that the subject looked 

at their face. After each test trial, E praised the subject, opened the container, and allowed the 

subject to retrieve the reward. Four test trials were conducted, and the number of seconds spent 

looking at E’s face for each trial was used as the measure for analysis. 

Abort Criteria: The session was aborted if the subject did not complete all four 

familiarization trials within 4 attempts for each trial.  

Bowl Choice Warm-Ups 

Setup and Familiarization (Phase 1): H holds subject in the starting box. E kneels behind the 

experimenter’s line. E presents the reward and then visibly places the food in the bowl 1) 
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halfway between the puppy and experimenter and 2) then directly in front of E on the 1-m testing 

line. On each trial the puppy is released to obtain the reward. First, E shows food to puppy in 

hand and says “Puppy, look!”, then when E places the food in the bowl, she says “Puppy, look!” 

again. E rests with her hands behind her back, looks straight down, and says “okay”. The subject 

is then allowed to approach the food and obtain the reward. If the subject does not approach the 

kibble in 20 s, the trial is repeated. If the puppy approaches/climbs on E or sits and waits for E, 

the trial may be repeated until the puppy retrieves the kibble immediately on its own. After 

retrieving the food successfully from each location one time, the subject moves on to Phase 2. 

One Bowl Alternating (Phase 2): E presents the reward and visibly baits a single bowl placed 

in one of the two positions on either side of E’s position (i.e. the 10-cm circles at either end of 

the 1-m test line; see Figure 1). After baiting, E kneels at the E location in resting position. The 

subject is then allowed to approach the bowl and obtain the reward. If the subject does not 

touch/choose the bowl in 20 s, E may call the puppy over, show (by tilting the bowl) the kibble if 

necessary, and retrieve the food when she approaches the bowl; the trial is then repeated. This 

phase of warm-ups introduces subjects to the two locations they can find rewards and assures 

that the subject is motivated to find them. Returning to these trial types during testing can serve 

as a correction procedure for spontaneous side biases (i.e. a subject repeatedly chooses one side 

only) and ensures that subjects gain experience finding the reward in both locations. The subject 

is required to successfully retrieve the reward on four trials, twice on each side, to move on. 

Two Bowl (Phase 3): Two bowls are simultaneously placed in the 10-cm circles connected to 

the 1-m line (figure 1). E presents the reward to the puppy and visibly baits one of the two bowls 

according to the predetermined order on the data sheet. After baiting, E kneels in resting 

position. The subject is then allowed 20 s to make a choice. If the subject chooses the baited 
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bowl, the subject is allowed to have the reward, E praises the subject, and the next trial is 

administered.  If the subject chooses the incorrect bowl, E says, “Wrong” in a neutral tone and 

the subject is not rewarded. If the subject does not choose any bowl (“no choice”) within 20 s, 

the trial is repeated.  This phase of warm-ups assures that the subject is not choosing bowls 

randomly and is fixing attention on the experimenter’s actions. Subjects should choose correctly 

on their first attempt in four out of five consecutive trials to advance to test trials within a 

maximum of 12 trials (including repeated trials, but not refamiliarizations). If subjects do not 

pass this phase within that number of trials on the last possible attempt of warm-ups, they may 

continue to test trials if they have been consistently choosing a bowl, but not if they have not 

passed due to no-choice responses. 

Refamiliarization/Abort Criterion: If the subject does not choose/touch a bowl with 20 

seconds on two trials in a row during phase 2, resume phase 1 until the puppy seems reengaged; 

then resume phase 2 trials. If the subject does not choose on two trials in a row during phase 3, 

conduct 2 trials of phase 2 (one-bowl alternating). If the subject does not choose on another two 

trials in a row (including the previous phase), increase the food reward. If there are 6 no choices 

(NCs) total in either phase 2 or phase 3 (including refamiliarizations), abort the session.  

Marker Gesture 

Procedure: E places both bowls next to each other in the center of the 1-m line between the 

10cm circles. The marker is placed behind the bowls during baiting. The occluder is ~10 cm in 

front of bowls, blocking the puppy’s view of the bowls. E presents the subject with the reward 

(saying “Puppy, look!”), places the treat in one of the bowls behind the occluder while 

simultaneously sham baiting the other bowl with the other hand (i.e. mimicking the baiting 

movement with the empty hand). E then places the occluder behind her and simultaneously 
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slides the bowls into the positions marked on the mat. As E slides the bowls into the 10-cm 

circles, she glances first to the bowl on her left, and then to the bowl on her right to check bowl 

placement. E spends equal time glancing at each bowl placement and always in left-right 

sequence. After the bowls are each position on the 10-cm circles on either side of the cognition 

mat as described above, E picks up the yellow marker from the center of the mat and using her 

right hand, leans forward to show it to the puppy (~10 cm from the subject’s nose), and says 

“puppy, look!”. E then says “puppy, look!” again, before placing the marker next to the 

appropriate bowl (in the square marked on the mat, see figure 6). E then gives an “okay!” 

release, signaling H to release the subject to make a choice. Until this point, H should be holding 

the puppy but looking down so that H is blind to which side is being indicated. Once E has given 

the “okay!” release signal and the puppy has left the starting box, H looks up; when the puppy 

makes a choice, H says, “choice”.  E maintains resting position until the subject makes a choice 

or the maximum trial time of 20 s has elapsed. Four trials are conducted and the dependent 

measures is whether the puppy correctly chose the baited and marked bowl on each trial.  

Refamiliarization/Abort Criteria: If the subject does not make a choice within 20 s, the trial 

is repeated. If the puppy no-choices (NC) twice in a row, 2 trials of two-bowl alternating warm-

ups may be done. If the puppy does not engage in refamiliarization trials or makes 6 total no-

choices, abort the test.  

Working Memory (Distraction) 

Procedure: E engages the puppy to play with a toy for 1 – 2 minutes. If puppy seems 

uninterested in this toy, switch to a toy that is of higher interest so that it creates a true play 

distraction during the trials. A large digital display clock is positioned on a shelf/table behind H 

such that it is visible to E to count the 20 sec duration for toy distraction for each trial. The 
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puppy is positioned in the starting box. Two bowls are positioned in the 1-m line bowl circles. E 

presents the subject with the reward (until distraction time the toy is placed behind E’s back so 

that it is out of the puppy’s view), saying “Puppy, look!” and then visibly baits one bowl (saying 

“Puppy, look!” again). E then begins distracting the puppy (being held by H) with the toy, 

behind the sniff line (see Figure 3) in front of the puppy. E should engage the puppy by spinning 

toy on the mat, squeaking it, talking to the puppy etc. The puppy is allowed to touch and interact 

with the toy during distraction time while staying behind the sniff line. E will glance at the large 

display clock behind H and at 18 secs will stop toy distraction, place the toy behind her back, and 

sit in resting position (20 sec total elapsed time). E then says, “okay!” and H releases the puppy 

and starts their timer. The trial ends when the puppy makes a choice or after 20 sec has elapsed. 

Four trials are conducted, and the dependent measures is whether the puppy correctly chose the 

baited bowl on each trial.    

Refamiliarization/Abort Criteria: If the subject does not make a choice within 20 s, the trial 

is repeated. If the puppy no-choices (NC) twice in a row, 2 trials of two-bowl alternating warm-

ups may be done. If the puppy does not engage in refamiliarization trials or makes 6 total no-

choices, abort the test.  

Causal Reasoning  

Familiarization: E shows the puppy the reward inside of the bowl with the wooden block 

base attached, saying “Puppy, look!”. Then the bowl is placed at one of two bowl locations, 1 m 

apart and 1 m in front of the puppy. Familiarization is completed for the right and left bowl 

locations. For the third familiarization test, the puppy is shown the reward in the same manner 

and then the bowl is placed in the middle of the mat. A yellow cloth held by both hands is then 

draped over the bowl and the subject is allowed to retrieve the food (in order to assure subjects 
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understand they can search even if the bowl is covered). Once these three familiarization trials 

are completed, then the subject can move on to the test trials. 

Test Procedure: Two yellow, opaque circular cloths (50 cm diameter) are laid flat on the 

mat, one on each of the bowl locations. E shows the dog the reward inside the bowl and then 

hides it behind the large occluder before beginning the hiding process. At the location to be 

baited, E lifts the cloth above the occluder, places the bowl on the ground, and then places the 

cloth over the top of the bowl such that the bowl is covered by it but the shape of the bowl 

visibly displaces the cloth. At the unbaited location, E similarly lifts the cloth above the occluder 

and places it smoothly back on to the floor in the same location. The occluder is then removed 

and placed behind E. E sits in resting position, says “okay!” and H releases the puppy to make a 

choice. Four visual trials will be conducted. When covering the bowl, E always moves from the 

right bowl to the left bowl regardless of which cloth the bowl will be hidden under. Right cloth 

will be sham-baited on 50% of the trials. A choice is considered made when the puppy touches 

its nose to the cloth. If the puppy choses correctly, then the cloth is immediately removed to 

allow puppy access to the reward. If the puppy makes the wrong choice, then the cloth is not 

lifted (and absence of reward is not shown).  Four trials are conducted and the dependent 

measures is whether the puppy correctly chose the baited bowl under the raised cloth on each 

trial.  

Refamiliarization/Abort Criteria: If the subject does not make a choice within 20 s, the trial 

is repeated. If the puppy no-choices (NC) twice in a row, 2 trials of two-bowl alternating warm-

ups may be done. If the puppy does not engage in refamiliarization trials or makes 6 total no-

choices, abort the test.  

Inhibitory Control 
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Apparatus and Setup: A cylinder was constructed by cutting an aquarium to a cylinder 1ft 

wide x 11in diameter.  An opaque gray fabric cover was made to fit around the cylinder, which 

completely covers the transparent walls, and can be put on and removed from the cylinder with 

Velcro at the base. The cylinder was glued to a square wooden base (2ft x 2ft) to keep the 

apparatus still if bumped by the subject. E is kneeling centered behind the cylinder (E’s knees 

may be on the board that cylinder is attached to), while H centers the puppy in the starting box. 

The longitudinal midline of the cylinder should be aligned with the bowl line, so that the center 

of the cylinder is 100 cm from the starting line. If at any point the puppy begins excessively 

biting the apparatus, bitter apple may be applied. 

Warm-up: E places kibble in bowl, shows puppy, says “Puppy, look!” and places the bowl 

about 50 cm from puppy. E says “okay” and allows the puppy to eat the kibble out of the bowl. 

Puppy has 20 s to approach the bowl. After the puppy has successfully approached the bowl at 

50 cm, repeat with the bowl right in front of the cylinder (~90 cm from puppy). Once the puppy 

has approached the bowl and cylinder, begin leading trials. E shows puppy the bowl with reward, 

H releases puppy when E says “okay!”, and E uses the bowl to guide the puppy into the side of 

the tube. Repeat as needed until the puppy succeeds at following the bowl into the tube for two 

trials, one baited from the right side and one from the left. During any of these three parts, if the 

subject does not approach and retrieve the reward, try to make the puppy comfortable (petting, 

encouragement, playtime if necessary) and repeat. If they do not approach on the repeat, try an 

increased food reward. If they still do not approach on the next two trials, abort. 

Familiarization (opaque cylinder): E says “Puppy, look” while showing the subject the bowl 

and reward, and baits the opaque cylinder with the right hand. E is in resting position and says 

“okay!”. H then starts a 30-s timer and releases the puppy to make a choice.  Subjects are 
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permitted (and encouraged) to retrieve the reward on all trials regardless of the accuracy of their 

first attempt or if they chose at all. In the case that the puppy touches the cylinder but never 

retrieves the reward on its own, E shows the puppy the solution and gives the puppy the reward. 

When possible, E will remove the bowl from the side opposite the puppy before removing the 

puppy and handing it to H. On every trial, E records whether the subject made a choice without 

touching (1) or touched before choosing (0), and which side they chose (L/R from E’s 

perspective). A choice consists of the puppy’s snout or front paw crossing the plane at either 

open side of the cylinder. If the puppy brushes the edge of the cylinder in the process of going in 

the side, it is coded as a correct response, not a touch. If the puppy’s ears, but nothing else, brush 

the cylinder at any point, this is also not considered a touch. Subjects are required to correctly 

(score of 1) retrieve the reward in 4 out of a sliding window of 5 trials within a maximum of 12 

familiarization trials before advancing to test trials.  

Detour Trials (transparent cylinder): The test trials are identical to familiarization trials 

except that the fabric cover is removed so the cylinder is transparent. As before, E codes whether 

the subject made a choice without touching (correct), or touched the transparent wall before 

choosing (incorrect), and which side they chose (L/R from E’s perspective). Again, subjects are 

allowed to retrieve the reward on all trials regardless of the accuracy of their first attempt. Four 

trials are conducted.  

Reversal Trials (transparent cylinder): The reversal trials are identical to the test trials except 

that after the cylinder is baited and before the pup is called, E places a clear barrier over one side 

of the cylinder. The blocked side is determined by whichever side was chosen in the majority of 

the last three detour trials. This is also the hand with which E will bait the cylinder for this phase. 

As before, the puppy has 30 s to make a choice and is rewarded regardless of accuracy (i.e. 
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allowed to eat the treat when found even if previously touched cylinder). If the puppy makes 

touches the cylinder but never solves on its own, the puppy is shown the solution after 30 

seconds. To do so, the experimenter calls the puppy’s attention to the treat. If that’s not enough, 

the experimenter may gently guide the puppy toward the open side of the cylinder to get the 

treat. If the puppy does not make a choice within 30 s, they are not rewarded and the trial is 

repeated. Four trials are conducted. 

Refamiliarization/Abort Criteria: In familiarizations, if two consecutive no choices occur, 

add two more leading trials and then resume. If another two consecutive no choices occur, 

increase the food reward. If the dog does not meet the criterion to pass familiarizations within 12 

trials, abort.  In detour and reversal trials, if two consecutive no choices occur, increase the food 

reward. If the subject does not choose on a total of 6 trials across phases, the task is aborted. 

Momentary Pointing Gesture 

Procedure: E places both bowls next to each other in the center of the 1-m line between the 

10-cm circles. The occluder is ~10 cm in front of bowls, blocking the puppy’s view of the bowls. 

E presents the subject with the reward (saying “Puppy, look!”), places the treat in one of the 

bowls behind the occluder while simultaneously sham baiting the other bowl with the other hand 

(i.e. mimicking the baiting movement with the empty hand). E then places the occluder behind 

her and simultaneously slides the bowls into the positions marked on the mat. As E slides the 

bowls into the 10-cm circles, she glances first to the bowl on her left, and then to the bowl on her 

right to check bowl placement. E spends equal time glancing at each bowl placement and always 

in left-right sequence. After baiting, E tries to make eye contact with the puppy, says “puppy, 

look!”, and points toward the bowl with the reward. The point should consist of the index finger 

of the contralateral hand extended about 20 cm from the bowl (other hand should already be 
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behind E’s back) and E’s head and gaze directed toward the bowl (see Figure 10). This point is 

held for 2 seconds (“1, Mississippi 2, Mississippi) and then E places hand behind back and sits in 

resting position. E then gives an “okay!” release signaling H to release the subject to make a 

choice. Until this point, H should be holding the puppy but looking down so that H is unaware 

which side is being indicated. Once E has given the “okay!” release signal and the puppy has left 

the starting box, H looks up; when the puppy makes a choice, H says, “choice”. The maximum 

trial time is 20 s for the puppy to make a choice. If the puppy makes the incorrect choice, E says 

“wrong” in a neutral tone. The puppy is not given a reward or shown the correct bowl, but does 

advance to the next trial. Four trials are conducted and the dependent measures is whether the 

puppy correctly chose the baited and pointed-towards bowl on each trial.  

Refamiliarization/Abort Criteria: If the subject does not make a choice within 20 s, the trial 

is repeated. If the puppy no-choices (NC) twice in a row, 2 trials of two-bowl alternating warm-

ups may be done. If the puppy does not engage in refamiliarization trials or makes 6 total no-

choices, abort.  

Working Memory (Delay) 

Procedure: The puppy is positioned in the starting box. Two bowls are positioned in the 1 m 

bowl circles. H holds a countdown stopwatch set for 20 sec. E places a running stopwatch in 

count-up mode on their kneeling pad to count the 20 sec interval for each trial. E presents the 

subject with the reward, saying “Puppy, look!” and then visibly baits one bowl (E says “Puppy, 

look!” as baiting a second time). E then looks down at the running stopwatch and counts 20 

seconds of delay for that trial. When the time is up, E says, “okay!” and H releases the puppy and 

starts their timer. The trial ends when the puppy makes a choice or after 20 s has elapsed. Four 
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trials are conducted, and the dependent measures is whether the puppy correctly chose the baited 

bowl on each trial.   

Refamiliarization/Abort Criteria: If the subject does not make a choice within 20 s, the trial 

is repeated. If the puppy no-choices (NC) twice in a row, 2 trials of two-bowl alternating warm-

ups may be done. If the puppy does not engage in refamiliarization trials or makes 6 total no-

choices, abort.  

Auditory Discrimination 

Familiarization: Familiarization consists of 2 trials. H holds the puppy in the starting box; E 

is kneeling at a central position, directly in front of the puppy, behind the 50 cm bowl circles. E 

places a bowl 50 cm from the starting box in the right circle (see Figure 1). E presents subject 

with dry kibble, saying “puppy look!”, and baits the bowl. When baiting, E drops the kibble in 

the very front of the bowl (so the puppy cannot see it) and from a height of 1-2 cm (so that it 

makes an audible “clink” cue). E says “Okay!”, H releases puppy, and puppy is allowed to 

retrieve kibble from the bowl. Repeat with kibble dropped into the bowl placed in the left circle 

at 50-cm. The puppy has 20 sec to retrieve the reward. 

Test Procedure: E places bowls in 50-cm circles. E presents subject with dry kibble, saying 

“puppy look!”, baits and sham baits the bowls. When baiting, E drops the kibble in the very front 

of the bowl (so the puppy cannot see it) and from a height of 1-2 cm (so that it makes an audible 

“clink” against metal bowl). When sham baiting, E puts her hand about 2 cm from the bottom of 

the bowl, pauses, and relaxes her grip/moves a finger slightly to emulate dropping. Bowls are 

always baited/sham baited in the order right then left. The subject is given 20 s to make a choice 

in four test trials, and the dependent measures is whether the puppy correctly chose the baited 

bowl on each trial. 
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Refamiliarization/Abort Criteria: If the puppy does not choose within 20 s on 2 consecutive 

trials, do two familiarization trials to encourage them to eat from a bowl. If there are 6 total no-

choices, abort task. 

Odor Discrimination 

Apparatus: PVC elbows are set up with one designated as the odor elbow (labelled “food”) 

and the other as the blank (labelled “clean”). 10 dry kibble are loaded into the odor elbow. Then, 

a cotton pom pom is placed inside this elbow and the blank elbow, directly behind the cloth 

mesh, which has been permanently secured between the two PVC pieces, to block visual access 

to the treats by the puppy, but still allow for the odor to dissipate (see Figure 8). Two pom poms 

are used at the top of both elbows to block the top and allow a treat to be placed on top of the 

odor elbow for fast delivery of a reward to the puppy upon a correct choice. E holds the elbows 

from above with the palms covering the upper opening so that the puppy cannot access the treat 

or the top of the elbow. The longer end of the apparatus is the end that is presented to the puppy. 

Familiarization: H positions the puppy in the starting box. E says “sniff it” in a high, 

encouraging tone and presents the puppy with the odor elbow 10 cm in front of the puppy box 

and at the height of the puppy’s nose. After 3 seconds, E pulls the elbow back to 50 cm away and 

holds it in place on the mat, between the 50-cm circles. The puppy is given 20 s to touch the 

elbow and is rewarded immediately upon touching. The first trial the elbow should be held in the 

right hand and the second in the left hand. A trial is repeated if the puppy does not choose. 

Test Procedure: H positions the puppy in the starting box. E kneels so that she is within 

arms’ reach of the puppy positioned in the start box. She is kneeling just in front of the 1-m line, 

or approximately 75 cm from the puppy in the center of the mat (see figure 13, top right photo). 

E puts both elbows next to each other and centered between the 50-cm circles, and then presents 
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them simultaneously to the puppy at the edges of the 10-cm sniff line, at the height of the 

puppy’s nose. The puppy is given 3 s to smell them. E says “sniff it” to encourage the puppy to 

smell the elbows. E then pulls the elbows back, following the slanted lines on the mat and places 

the elbows on the ground, centered in the 50-cm circles. E says, “okay!” and H releases the 

puppy to make a choice. The puppy must touch the elbow or the experimenter’s hand (wrist, 

back of hands or fingers) to count as a choice. When the puppy chooses the baited elbow, the 

puppy is rewarded. The trial ends when the puppy makes a choice or after 20 s has elapsed. Four 

trials are conducted and the dependent measures is whether the puppy correctly chose the baited 

elbow on each trial.  

Refamiliarization/Abort Criteria: If the subject no-choices twice consecutively, do two 

refamiliarization trials: present with a single elbow and reward for approaching. If the puppy 

does not approach on either refamiliarization trial, or if there are 6 total “no-choices”, abort.   
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Document S3: Professional Training Reports 
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Supplementary Table S1: Complete Serum-Saliva Paired Samples Per Individual Puppy 

Subject Number Sex Number of Paired Samples 

5 F 3 

6 M 1 

8 M 1 

9 F 1 

19 M 10 

20 F 8 

21 M 8 

26 F 2 

27 F 6 

30 M 6 

37 M 21 

40 F 18 

41 M 5 

45 F 2 

46 M 12 

48 F 6 

51 F 10 

52 M 9 

54 M 19 

56 M 6 

58 M 18 

62 M 6 

67 F 5 

71 F 5 

75 F 4 

78 M 6 

80 M 4 

90 M 4 

91 M 3 

92 M 2 

93 M 2 

95 M 1 

98 M 2 

100 F 2 
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Supplementary Table S2: Adult Dog Cortisol Concentrations 

Subject 

Number 

Age 

(years) 
Breed 

Mean Salivary Cortisol 

Concentration (ug/dL) 

Serum Cortisol 

Concentration (ug/dL) 

1 2 

Labrador 

Retriever 1.322 3.117071403 

2 3 Belgian Malinois 0.153 0.579920261 

3 3 Great Pyrenees 0.132 0.6886553099 

4 12 

Golden Retriever 

mix 1.005 2.392171076 

5 3 Golden Retriever 0.437 1.304820587 

6 15 

Labrador 

Retriever mix 2.458 3.370786517 

7 5 

Labrador 

Retriever 1.618 1.014860457 

8 8 Pitbull mix 0.407 4.42189199 

9 1 Unknown Mix 0.848 3.660746647 

10 6 Golden Retriever 0.821 3.008336354 

11 5 Unknown Mix 0.271 4.204421892 

12 8 

German 

Shepherd mix 0.877 6.415367887 

13 3 Labrador Mix 1.267 1.123595506 

14 4 Golden Retriever 0.542 2.210945995 

15 5 Greyhound 1.354 1.812250816 

16 3 Coonhound 8.846 7.75643349 

17 5 

Labrador 

Retriever 0.223 1.37731062 

18 3 Unknown Mix 1.306 1.776005799 

19 5 

Norwegian 

Elkhound 1.932 1.631025734 

20 8 Greyhound 0.401 1.66727075 

21 3 Labradoodle mix 0.254 1.739760783 

22 2 Goldendoodle 0.562 3.262051468 

23 5 Great Pyrenees 1.08 1.014860457 

24 10 

Norwegian 

elkhound 4.964 0.6524102936 
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Supplementary Table S2: Adult Dog Cortisol Concentrations 

Subject 

Number 

Age 

(years) 
Breed 

Mean Salivary Cortisol 

Concentration (ug/dL) 

Serum Cortisol 

Concentration (ug/dL) 

25 7 Basset Hound 0.889 2.210945995 

26 12 

Newfoundland 

mix 7.647 4.458137006 

27 2 

German 

Shepherd 2.555 0.6886553099 

28 5 

Labrador 

Retriever 1.03 1.848495832 

29 4 Goldendoodle 0.532 1.413555636 

30 5 Great Pyrenees 0.185 5.038057267 

31 7 

Australian 

Shepherd 0.419 2.210945995 

32 1 

Old English 

Sheepdog 0.848 2.06596593 

33 3 

Labrador 

Retriever 0.2 1.66727075 

34 3 

Wooly Siberian 

Husky 3.482 2.319681044 

35 9 

Labrador 

Retriever mix 0.438 3.334541501 

36 3 Golden Retriever 1.536 2.464661109 

37 2 Great Pyreneses 0.91 0.6886553099 

38 11 Golden Retriever 2.112 2.573396158 

 

  



Temperament as a Window to Dogs’ Past and Future: Individual Differences in Temperament 

Across Development in Dogs 

 23 

 
Figure S1: Sleeping Time By Trial Type 


