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Simple Summary: The life history of animals is an important aspect to be considered when
behavior, welfare, or cognition is investigated. Here, we aimed to study the behavioral responses
of dogs with different origins—shelter and companion dogs—when learning two basic vocal cues
(“sit” and “paw”), as well as possible associations between dogs’ responses and the behaviors
of the trainers. Shelter dogs responded to more cues per session, were faster in their responses,
and needed fewer repetitions of cues to respond than companion dogs. Moreover, shelter dogs
spent more time wagging their tails during the sessions. Some behaviors of the trainers were
associated with dogs’ behaviors—the use of a reproachful tone of voice, although associated with
dog performance, was also linked to the exhibition of behaviors indicative of discomfort on the
part of dogs. On the other hand, the use of a neutral tone of voice and laughter, in addition to
being connected to performance, was also associated with behaviors indicative of excitement.
These results suggest that shelter dogs” capacities for learning vocal cues are not affected by
the shelter environment. Furthermore, shelter dogs showed greater interest in the sessions than
companion dogs, possibly due to the social deprivation in their routine. Our outcomes also point
to a connection between friendly interactions during training and the dogs’ performance, and
possibly their emotional state. The quality of the interactions seems to affect dogs’ performance
and welfare more strongly than their origins.

Abstract: The inclusion of life history as a possible influential factor is pivotal in studies on behavior,
welfare, and cognition. Shelter dogs have usually experienced a life involving poor social interactions
with humans. Thus, we aimed to investigate the behavioral responses of shelter dogs (SDs) and

V7]

companion dogs (CDs) during the training of two vocal cues (“sit”, “paw”), as well as the possible
associations between their responses and the behaviors of trainers. We studied 15 SDs and 15 CDs in
up to eight five-minute training sessions. Dogs’ and trainers’ behaviors were recorded and analyzed
(through GLM, GLMM,, correlation and Mann-Whitney tests). Shelter dogs responded to more cues
per session, with shorter latencies and fewer repetitions of cues. Moreover, SDs spent more time
wagging their tails. Dogs’ sex and trainers’ behaviors were also associated with differences in dogs’
responses. The use of a reproachful tone of voice was associated with a greater number of cues
responded to, shorter latencies, and fewer repetitions of cues. However, this type voice/discourse
was also linked to a greater exhibition of non-training behaviors (e.g., exploring the room or jumping
on the trainer), and to dogs spending less time next to the trainer and wagging their tails. On the
other hand, the use of a neutral tone of voice and laughter, besides being linked to performance,
was also associated with longer durations of tail wagging. Furthermore, the duration of the trainers’
orientation to dogs was correlated with the orientation of the dogs to the trainers. Our data suggest
that, even when having experienced social deprivation from humans, SDs’ capacities to learn vocal
cues were preserved, possibly due to ontogenic homeostasis processes. Shelter dogs’ greater interest
in the sessions may be also credited to their socially-deprived routine. Our outcomes also point to
an association between friendly interactions during training and dog performance and excitement,

which suggests that such interactions may have the potential to improve SD welfare.
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1. Introduction

Cognition is a system involved in knowledge acquisition, and people who own dogs
tend to claim that these animals have great cognitive skills [1]. Dogs are widely used
in cognition studies, mainly due to their cognitive capacities, which, depending on the
task, may be greater than those of other species, such as wolves and chimpanzees [2,3].
Throughout domestication, dogs went through a process of selection of skills for interacting
and communicating with humans, including relying on human gestures and making eye
contact [4,5], which may have contributed to the development of their cognitive resources.
For instance, dogs follow human pointing gestures, an ability that has been related to the
absolute brain size of the species [6,7]. In tasks which consisted of understanding social
cues given by humans to find hidden food, although dogs tended to act strongly based on
olfactory cues, their performance was evident [8,9].

Dogs evolved while coexisting with humans, and friendly interactions between the
two species are known to promote positive effects on canine welfare [10,11]. The selection
for canine characteristics to facilitate the interactions of these animals with humans, as
well as the intense coexistence between the two species may have been responsible for
stimulating the development of attachment bonds in dogs. Dogs tend to play and explore
an unfamiliar environment more when their owners are present [12]; when dogs feel
threatened by a stranger, both their heart rate and its variation increase if the owner is not
present, whereas his/her presence reduces these increases [13]. Taking effects like these
into consideration, researchers state that attachment bonds between dogs and humans
are similar to those developed between human babies and their mothers [14]. From this
perspective, the separation of dogs from their attachment figures—their owners—may
favor the development of separation-related problems, which in turn, increases the chance
of developing a pessimistic cognitive bias, an effect common in pet dogs, and also reported
in dogs from reallocation centers [15].

The life history of dogs was shown to affect relevant aspects of their social competence,
such as dog’s persistence on gazing behavior, or at being close to humans [16]. For instance,
shelter and companion dogs looked more at human faces, and spent more time close to
humans, compared to dogs that lived on the streets [16]. Shelter dogs performed well
in tests that involved vocal cues but had difficulty learning visual cues [17]. In another
study, using an A-not-B task, in which dogs had to learn that a reward was relocated and
reach it [18]—shelter dogs did not differ from companion dogs in the number of correct
responses in the training stage, but learned more slowly and had a greater number of
incorrect choices during the test stage. Such differences might be related to the fewer
opportunities shelter dogs have during their life to observe people’s behaviors, or to be
rewarded for following their directions. Companion dogs live with humans; therefore, they
are constantly being stimulated by humans, and some of their responses in the presence of
certain stimuli increase because these have led to a high probability of reinforcement in
the past [19]. On the other hand, shelter dogs do not underperform companion dogs in all
abilities. No differences were found between these dogs in discriminating generous human
attitudes from selfish ones [20], an important skill for social interaction. Shelter dogs
have also shown contagion with human yawning, although this phenomenon depends on
context and the dog’s excitement [21].

Friendly human-animal interactions, understood as mutual interactions between
human beings and animals that have a relaxing effect on animals, have been recommended
in order to improve the welfare of animals [22]. A type of interspecific interaction that is
common between people and dogs is training [23]. Training is usually performed with
the use of operant conditioning techniques, which consists in an individual associating
his/her actions (e.g., giving a paw) with a consequence (e.g., receiving a reward), and
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this association usually has effects on the probability of this individual repeating that
action [24].

A previous study by our team [10] found out that positive reinforcement training, a
type of operant conditioning, had relaxing effects on dogs and wolves, an effect which
varied with trainer. Studies have pointed to human influences on dogs’ learning processes.
Although some studies have found no effect of training method on the behavior or welfare
of animals [25], some have raised evidence that the use of punitive methods in training
may, for instance, affect a dog’s ability to learn a new task [26], or increase their stress
levels (e.g., [27,28]). A dog’s ability to attend to a cue may also be influenced by the vocal
information the trainer includes before the cue (e.g., saying the dog’s name or an unknown
word [29]); even if the dog is familiar with the cue, this vocal information may reduce the
dog’s performance. Studies have been conducted on the motivation and effects of people’s
tones of voice when communicating with dogs (e.g., [30-32]) but as far as we know, no
studies have investigated associations between trainer vocal behavior and the behavioral
responses of dogs during training. A study of vocal cue learning, considering the effect of
dog origin and possible associations between trainers’ behaviors and dogs’ responses, has
the potential to improve our understanding of dog learning processes and abilities.

The purpose of this study was to investigate how: (a) the origin of dogs (in terms
of their interactions with humans), and (b) trainer behavior correlate with dogs” abilities
to learn vocal cues. We hypothesized that shelter dogs would perform differently from
companion dogs in the tasks. We also expected some behaviors of trainers to be correlated
with animals’ responses. More specifically, our predictions for this study were: (a) shelter
dogs would need a greater number of sessions to learn the cues, more repetitions of cues,
and would show greater latencies in responding to them; (b) both shelter and companion
dogs would perform better in sessions when the trainers exhibit friendly behaviors for
longer. Shelter dogs responded to more cues per session, with shorter latencies and fewer
cue repetitions. Furthermore, these dogs showed more excitement during the sessions,
maybe due to their history of social deprivation. However, the data supported our second
prediction—the use of a neutral tone of voice and laughter was associated with dogs’
performance and excitement. Our outcomes suggest that friendly interactions with humans
may contribute to dogs’ performance and—possibly—welfare.

2. Materials and Methods

This study was approved by the Ethics Committee on the Use of Animals of the
Pontifical Catholic University of Minas Gerais, Belo Horizonte, Brazil (Protocol 15/2019).
The owners of all dogs allowed their animals to participate in the study by signing a Free
and Informed Consent Form.

2.1. Subjects

Fifteen shelter dogs (SDs) and 15 companion dogs (CDs) were studied (Table 1). The
average age of the sample was 4.34 years (+0.47 SE; 4.93 & 0.85 SE for CDs and 3.71 £ 0.33
SE for SDs). Shelter dogs’ mean weight was 11.6 kg (£0.70 SE); in the CD group, the
mean weight was 6.7 kg (+0.78 SE). The training sessions of one SD were considered
non-standard, since cues were asked at intervals shorter than five seconds (please see
procedures); therefore, this dog was excluded from the analyses (female, 4 years old,
mixed breed).

The SDs studied lived in three shelters for abandoned/stray dogs in the city of
Belo Horizonte—Veterindria Ministério Arca de Noé, Pousada Cao Alegria, and Casa de
Passagem Neverland, and had a routine with a low frequency of interactions with humans.
Our inclusion criteria for SDs were that the dogs should not know the proposed cues, nor
be used to the physical and/or cognitive activities typical of training, and should have
been living in the shelter for at least six months. The CDs also lived in the city of Belo
Horizonte and were recruited through personal contacts. These dogs had a higher level of
interaction with humans compared to SDs, as they were living as pet dogs. The inclusion
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criteria for these dogs were that they should not know the proposed cues, nor be used to the
physical and/or cognitive activities typical of training, and should have been living with
their owners for at least six months. All dog-owners/shelter-keepers were instructed not
to practice the cues with the dogs during the period in which the sessions were being held.

Table 1. Age, sex, weight, breed and origin of the studied shelter dogs (SDs) and companion dogs (CDs).

Dog Age (in Years) * Sex Weight (in Kilograms) * Breed Origin
CD1 5 Male 6.6 Shitzu Received from other people
CD2 2 Male 2 Mini Maltés Bought
CD3 1 Female 2 Yorkshire Bought
CD4 3 Male 9 Shitzu Bought
CD5 3 Female 8 Mixed breed Adopted
CD6 3 Male 7 Mixed breed Received from other people
CD7 9 Female 6 Lhasa Apso Bought
CD8 5 Male 3.3 Yorkshire Terrier Found on the streets
CD9 6 Female 11 Mixed breed Adopted
CD10 6 Male 11 Shitzu Found on the streets
CD11 10 Female 9 Shitzu/Bichon Frise Bought
CD12 6 Female 7.5 Yorkshire Terrier Received from other people
CD13 1 Male 4.5 Pug Bought
CD14 2 Female 4 Shitzu Received from other people
CD15 12 Male 10 Poodle Adopted
SD1 4 Male 9 Mixed breed H]aDse flzs(%a‘g;il diircrll)ﬂy
SD2 4 Male 10 Mixed breed Found on the streets
SD3 4 Male 8.5 Mixed breed Found on the streets
SD4 4 Female 15.5 Mixed breed Found on the streets
SD5 2 Female 9 Mixed breed Found on the streets
SDeé6 4 Male 12 Mixed breed Found on the streets
SD7 4 Female 16 Mixed breed H;Zfl;‘;io(lavgif dii}rg)i ly
SD8 3 Male 9 Mixed breed H;se ;‘;E(%a‘g;il daoflaerg)ﬂy
SD9 3 Male 9 Mixed breed Hla; flévrgo(lavgﬁ daoflaeré‘)ﬂy
SD10 3 Female 12 Mixed breed H;Zfl(i;;go(la‘g;il di?erg)i ly
SD11 3 Female 12 Mixed breed H]aDse flzs(%a‘g;il daoflaef;l)ﬂy
SD12 5 Female 13.5 Mixed breed Was born at the shelter
SD13 3 Male 15 Mixed breed H;se ;gg‘%a"g;i‘ daof‘f;‘)ﬂy
SD14 2 Male 12 Mixed breed Found on the streets

* For most SDs these are estimated values.



Animals 2021, 11, 1360

50f18

2.2. Procedures

All dogs were submitted to training sessions to learn to sit and give their paw in
response to a cue (cues “sit” and “paw”) from October 2019 to February 2020. All training
sessions of SDs took place in the shelters in which they were housed, so that they did not
have to travel to take part in the sessions. These dogs were trained in a quiet room, in
the presence of only the trainer responsible for conducting the session. The CDs were
trained in their respective homes, in similar conditions. Two trainers were responsible for
conducting the training sessions; both trained dogs from the two groups (SDs and CDs),
but each dog was trained by just one trainer. Trainer 1 (T1) conducted 10 SD and 10 CD
training sessions, whereas Trainer 2 (T2) conducted training of four SDs and five CDs.

All 5-min training sessions were recorded for later analysis. The sessions were con-
ducted using operant conditioning in a naturalistic context. A clicker was used as a
secondary reinforcer, being activated as soon as the dog responded correctly to the cue,
prior to the offering of the reward (a meat snack). Before starting the first session with each
dog—in order to promote the association of the clicker sound with the reward—the clicker
was activated 10 times, followed each time by the offering of the snack to the dog.

Prior to the beginning of each session, all dogs went through a three-minute habitua-
tion stage in the training room (after their owners’ left in the case of CDs, or their keepers’ in
the case of SDs). After this period, a 1-m? satin vinyl foam sheet was spread on the floor to
serve as a reference station, and the trainer called the dog. If the dog did not approach (i.e.,
if the dog was not motivated enough to interact) the session would not occur. However,
this did not happen in any of the sessions. The dogs, when called, approached right away,
mostly wagging their tails. After the dog was on the station, the training session began. The
cues “sit” and “paw” were then continuously asked, following a previously-randomized
order. For the “sit” cue, the trainer stood in front of the dog and pronounced the cue,
maintaining eye contact with him /her; if the dog voluntarily sat down, the trainer captured
the behavior with the clicker and offered the reward (i.e., free shaping [33]). If the dog did
not sit after five seconds, the cue was repeated. If that was still not effective, modeling
would take place—the trainer would gently press the dog’s hip to the floor, in order to
stimulate him/her to sit down. To teach the “paw” cue, the trainer remained kneeling
facing the dog, held the snack in her closed hand and showed the hand to the dog, so that
the dog would try to reach the snack with his/her paw [34,35]. The same five-second rule
was followed. If this strategy was not effective, the trainer repeated the cue while holding
the dog’s paw. The following cue could only be requested after a 5-s interval. Vocal cues
were stated clearly and calmly, and each correct action by each dog was marked by the
sound of the clicker, followed by the offering of the snack. At the end of the session, the
clicker was triggered for the last reward of the day, followed by snacks, praise, and pats.
No dog had more than one training session on the same day.

The learning criterion adopted was two consecutive sessions with at least 60% correct
responses. This learning criterion was chosen based on previous studies in which SDs
showed poor performance, when compared to CDs [17-19]—a more demanding criterion
could have prevented us from drawing consistent conclusions from our data. When the
dog reached this criterion, we considered that he/she had learned the cues, and his/her
training sessions were ended. For logistical reasons, a maximum of eight sessions were run
per dog. Thus, if a dog was not able to respond correctly to 60% of the cues by the end of
the eighth session, the training was ended nevertheless.

2.3. Data Analysis

All videos recorded during the sessions were coded (Solomon Coder beta version
19.08.02; 2019, Andrés Péter) for dog behavior through focal sampling and continuous
recording by the same observer (MLAF), who was familiar with the animals and the
coded behaviors. In addition to coding the dogs’ responses to the cues, the distance
between dog and trainer, dog orientation (the orientation of its head deviating less than
10° from trainer’s face; [10]), the time the dogs spent wagging their tails (as indicators of
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dogs’ excitement/interest in the interactions [36,37]), and non-training behaviors (NTBs)
exhibited by the animals were also recorded. Non-training behaviors were all behaviors
that did not contribute to the training process and took the animal, or its attention, away
from the trainer. These behaviors were considered to be indicators of excessive excitement,
lack of attention/dispersion, boredom, or of an increase in stress levels, indicating that the
animal was not focused on the activity [10]. The observed NTBs were (1) jumping on the
trainer: the animal is either standing on his/her hind legs or jumping with his/her four
legs leaving the ground, and touching the trainer with his/her forelegs; (2) leaving: the
animal moves away from the trainer, abandoning the interaction, and (3) exploring: the
animal sniffs the ground or the walls. To confirm scoring consistency, 20% of videos were
recoded, and the records were correlated [38,39]; the mean Spearman’s rank correlations
(rS) per video were 0.83.

As a step further, in order to investigate possible correlations between trainers’ behav-
iors and dogs’ responses, the behaviors of trainers were also coded, through continuous
recording and behavioral sampling of: face orientation, dog petting, and vocal behaviors
(laughter and types of speech used-reproachful, gentle, neutral; Table 2). The acoustic
parameters of these three types of speech have been proven to be distinct from each other
(low frequency; high frequency; peak frequency; average power; delta time and number of
speeches; [40]). Both trainers used all types of speech.

Table 2. Characterization of the vocal behaviors exhibited by trainers with dogs during training sessions, and most frequent

contexts of use.

Type of Speech Characteristics Context
Expressions in a high-frequency tone of voice, =~ Reinforcement used especially to praise dogs
Gentle speech with gentle content, e.g., “Good boy!”, “You when they responded correctly to
are so beautiful!” a cue request.
. . Used mostly to request a response to the cues,
Neutral expressions pronounced calmly, in a , -
Neutral speech . and to attract dogs” attention when they
neutral tone of voice. .
were distracted.
Expressions in a neutral or low-frequency tone  Used mostly when dogs showed undesirable
Reproachful speech of voice, with reproachful content, e.g., “No!”, behavior, such as NTB or biting the trainer’s
“Stop!”, “Come”, etc. hand when receiving the snacks.
When dogs played to get the reward, licked
Laughter Trainers’ laughter. trainers, or tried to reach the reward with their

paws without a cue.

Dog behavioral data were analyzed through generalized linear models (GLMs) and
generalized linear mixed models (GLMMs), with the Poisson distribution. Minimal ade-
quate models were obtained using the iterative method. We used “Ime4” [41], “MASS” [42],
and “car” [43] packages to fit GLM/GLMM models in R statistical software, version
3.5.2 [44]. All results were analyzed based on statistical significance (« < 0.05).

We structured our analysis into separate models: GLM1 (N = 29), to investigate the
effects of dog origin and sex, as well as trainer identity, on animals’ performance; GLMM?2,
to evaluate the effects of dog origin and sex on their general behavioral responses; GLMM3,
to investigate the associations between trainers’ behaviors and dogs” performance; and
GLMM4, to check for possible associations between trainers’ behavior and dogs’ general
behavioral responses. The parameters we considered to be indicators of dog performance
were: (a) mean latency to respond to the cues at the first request; (b) mean number of
repetitions per cue; (c) number of sessions necessary to reach the learning criterion and
(d) to learn each cue; (e) number of cues responded to; (f) number of dogs that reached
the learning criteria. As general behavioral responses (non-performance parameters), we
considered (a) the mean duration of tail wagging; (b) the time the animal spent within 1 m
of the trainer; (c) the duration of non-training behaviors; and (d) the time the animal spent
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oriented towards the trainer. All GLMM models were carried out considering all dogs
sessions (repeated measures). The fixed effects and response variables of each model are
described in Table 3.

Table 3. Fixed effects and response variables used in GLM/GLMM models to evaluate the performance and general
behavioral responses of dogs during training sessions.

Model Fixed Effects Response Variables

- Mean latency ? in the responses to the cues at the first
request in the last session;

- Mean number of cue repetitions b in the last session;

Dog origin (SD, CD), sex, trainer - Number of cues responded to in the last session;
GLMI (T1 or T2) - Number of sessions necessary to reach the

learning criterion;

- Number of sessions necessary to learn each cue;

- Number of dogs that reached the learning criteria.

- Mean duration of the exhibition of tail wagging;

- Time the animal spent within 1 m of the trainer;
GLMM2 Dog origin (SD, CD), sex - Duration of non-training behaviors;

- Time the animal spent oriented towards the trainer.

Trainer (T1 or T2), time trainer spent - Mean latency in the responses to the cues at the

petting the dog, time trainer spent first request;

GLMM3 laughing, time trainer spent using neutral - Mean number of cue repetitions;
and reproachful speech - Mean number of cues responded to per session.
Trainer (T1 or T2), time trainer spent - Mean duration of the exhibition of tail wagging;
: - : - Time the animal spent within 1 m of the trainer;
GLMMA4 petting the dog, time trainer spent

laughing, time trainer spent using gentle - Duration of non-training behaviors;
and reproachful speech - Time the animal spent oriented towards the trainer.

2 All latencies and durations were analyzed in seconds. P If one cue had to be repeated because the animal did not respond to it on the first
request, only the response to the last requested cue was considered—all cues that were not responded to were coded as “not executed”.

Threee of the fixed effects—the time the trainer spent oriented to the dog, the time the
trainer spent using neutral, and gentle speech—did not fit in all GLMM models. Therefore,
we used Spearman Correlation test to check for correlations between these explanatory
variables and the response variables—the mean duration of tail wagging; the time spent
within 1 m of the trainer; duration of NTB; time the animal spent oriented towards the
trainer, mean number of cue repetitions; mean latency to respond to the cues; mean number
of cues responded to per session.

Considering that the average size of the SDs was different from that of the CDs, and
that dog size has the potential to influence dog behavior [45], in order to control for a
possible influence of this variable on the behaviors of the study dogs, we ran a GLM model
to investigate the effects of dog weight on their performance.

Finally, we compared (using the Mann-Whitney Test) the sessions conducted by the
two trainers in terms of the duration of each type of speech (reproachful, gentle, neutral),
and laughter.

3. Results
3.1. Dog Performance

Dog weight had no effect on their performance (all p-values > 0.05; Table S1I—Supplementary
Material). The final reduced models for dog performance (GLM1) are shown in Table 4.
Shelter dogs responded to more cues (Figure 1a), needed fewer repetitions of cues to
respond (Figure 1b), and responded with shorter latencies, compared to CDs. No other
variable related to performance pointed to an effect of dog origin. Male dogs presented
longer latencies, needed more cue repetitions to respond, and responded to fewer cues
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than females. Trainer identity also affected dog performance in the last session—Trainer 2
obtained dog responses faster, but had to repeat cues more often than Trainer 1 (Figure 2),
and had fewer cues responded to.

Table 4. Final reduced models (GLM1) of the effects of dog origin, sex, and trainer identity on latency
to respond to the cues, cue repetition, and number of cues responded to (in the last training session of
each dog); the number of sessions required to learn both commands; the number of sessions required
to learn “sit”; the number of sessions required to learn “paw”; and the number of dogs that reached
the learning criterion, as recorded during the training sessions of shelter and companion dogs .

Parameters Estimate &+ SD z-Value p-Value
Latency
(intercept) 4.420 £0.112 39.457 <0.001
Dog origin 2 0.095 £ 0.041 2.321 0.02
Trainer 3 —0.301 £ 0.047 —6.383 <0.001
Sex * 0.242 + 0.042 5.741 <0.001
Cue repetition
(intercept) —0.196 £ 0.384 —0.512 0.61
Dog origin 0.505 £ 0.132 3.833 0.001
Trainer 0.449 £0.128 3.488 <0.001
Sex 0.579 £ 0.136 4.253 <0.001
Cues Responded To
(intercept) 4141 £0.189 21.811 <0.001
Dog origin —0.203 £ 0.075 —2.716 <0.01
Trainer —0.283 £ 0.086 —3.279 <0.01
Sex —0.175 £ 0.074 —2.346 0.02

1 Parameters not shown were removed during the model selection process. 2 Shelter dog or companion dog:
shelter dog was the reference group. ® Trainer 1 or Trainer 2: Trainer 1 was the reference group. * Female or male:
female was the reference group.
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Figure 1. Number of cues responded to (a), and cue repetition (“sit” and “paw”) (b) in the last training
sessions of shelter dogs (SDs) and companion dogs (CDs). Bold horizontal lines represent medians;
gray boxes represent quartiles; and thin horizontal lines depict minimum and maximum values.
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30

Cue repetition

T1 T2
Trainers

Figure 2. Cue-repetitions in the last training sessions of shelter and companion dogs with Trainer
1 (T1) and Trainer 2 (T2). Bold horizontal lines show medians; gray boxes represent quartiles; thin
horizontal lines show minimum and maximum values.

3.2. Dogs’ General Behavioral Responses

The final reduced model for the effects of dogs’ origin and sex on their general
behavioral responses (GLMM?2) is shown in Table 5. Shelter dogs spent more time wagging
their tails during the sessions than CDs (Figure 3). No other recorded behavior showed an
effect of dogs’ characteristics on the response variables.

Table 5. Final reduced model (GLMM?) of effects of dog origin and sex on the time spent wagging
the tail, time spent within 1 m of the trainer, non-training behaviors, and time spent oriented to
trainer, as recorded during all training sessions with shelter and companion dogs 1

Parameters Estimate &+ SD z-Value p-Value
Tail wagging

(intercept) 11.508 + 1.559 7.380 <0.001
Dog origin 2 —2.365 + 0.954 —2.479 0.01

1 Parameters not shown were removed during the model selection process. 2 Shelter dog or companion dog:
shelter dog was the reference group.

300

250

200

150

Duration of tail-wagging (s)

100

50

sD co
Groups
Figure 3. Duration of tail-wagging for shelter dogs (SDs) and companion dogs (CDs) during training
sessions. Bold horizontal lines represent medians; gray boxes represent quartiles; thin horizontal
lines represent minimum and maximum values.
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3.3. Associations between Trainers” and Dogs’ Behaviors

The final reduced models for the investigation of associations between trainers’ be-
haviors and dogs’ performance (GLMM3) and general behavioral responses (GLMM4) are
shown in Tables 6 and 7. The use of reproachful speech by trainers was associated with
shorter latencies in the responses to the cues, fewer repetitions of cues, and more cues
responded to per session (Figure 4a). On the other hand, the time trainers spent laughing
during the sessions, although positively correlated to latencies, was also linked to fewer
repetitions of cues and a greater number of cues responded to per session (Figure 4b). The
time trainers spent petting the dogs during the sessions was associated with fewer cues
responded to; however, the size of this effect was negligible (estimate —0.01).

Table 6. Final reduced models (GLMMB3) to investigate correlations between trainer identity and
behavior and cue repetition, latency in responding to cues, and cues responded to per session during
all training sessions with shelter and companion dogs .

Parameters Estimate &+ SD z-Value p-Value
Latency
(intercept) 4.885 £ 0.077 62.779 <0.001
Time laughing 0.022 £ 0.002 8.959 <0.001
Time using reproachful speech —0.087 £ 0.009 —9.571 <0.001
Cue repetition
(intercept) 3.223 +0.095 33.734 <0.001
Time laughing —0.104 £ 0.021 —4.881 <0.001
Time using reproachful speech —0.070 £ 0.007 —9.922 <0.001
Cues responded
(intercept) 1.864 £ 0.221 8.438 <0.001
Time laughing 0.094 + 11.595 11.595 <0.001
Time using reproachful speech 0.119 £ 0.023 5.201 <0.001
Time petting —0.011 £ 0.004 —2.237 0.03

! Parameters not shown were removed during the model selection process. Explanatory variables included in
the full models: trainer identity, time petting the dog, time laughing, time using neutral speech, and time using
reproachful speech. The time each trainer spent using gentle speech did not fit in these models.

Table 7. Final reduced models (GLMM4) of associations between trainer identity and behavior and
time spent tail-wagging; time spent within 1 m of the trainer; non-training behaviors (NTBs), and time
spent oriented to the trainer, recorded during all training sessions with shelter and companion dogs .

Parameters Estimate &+ SD z-Value p-Value
Tail wagging

(intercept) 3.408 £0.391 8.708 <0.001

Time using neutral speech 0.011 £ 0.001 7.363 <0.001
Time using reproachful speech —0.113 £ 0.018 —6.123 <0.001

Time within 1 m

(intercept) 5.577 £ 0.033 166.993 <0.001

Time using reproachful speech —0.045 £ 0.006 —6.694 <0.001

NTB
(intercept) 5.170 £ 0.027 190.550 <0.001
Time using reproachful speech 0.033 £ 0.006 4918 <0.001

! Parameters not shown were removed during the model selection process. Explanatory variables included in
the full models: trainer identity, time petting the dog, time laughing, time using gentle speech, and time using
reproachful speech. The time each trainer spent using neutral speech did not fit in these models.
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Figure 4. Dispersion of the duration of trainers’ reproachful speech (a) and laughter (b) during
training sessions with shelter and companion dogs as a function of the number of cues responded to
per session.

The duration of the trainers’ orientation to dogs correlated negatively with the number
of cues responded to per session (p < 0.001, tho = —0.32) and positively with dogs’ latencies
in responding (p = 0.03, rho = 0.15). On the other hand, there was a positive correlation
between the duration of gentle speech and the number of cues responded to per session
(p <0.001, rho = 0.49; Figure 5).

40 60 80

Duration of gentle speech (s)

20

0 10 20 30 40
Number of responded cues
Figure 5. Dispersion of the number of cues responded to by shelter and companion dogs per training
session as a function of the duration of trainers’ gentle speech.

The use of reproachful speech by trainers was linked to shorter durations of tail
wagging, less time in which dogs were within 1 m of the trainer, and more time dogs spent
exhibiting NTB. On the other hand, the use of neutral speech was positively associated with
tail wagging (Table 6). The duration of the trainers’ neutral speech correlated negatively
with the time the dog spent oriented to the trainer (p = 0.03, tho = —0.17), but trainers’
orientation to dogs correlated positively with the time in which dogs were oriented to
trainers (p = 0.02, rho = 0.19). Trainer 2 used reproachful speech for longer than Trainer 1
(w =2074, p = 0.02), while Trainer 1 used gentle speech for longer (w =2945.50, p = 0.01), as
well as laughing more (w = 3908.50, p < 0.01).



Animals 2021, 11, 1360

12 of 18

4. Discussion

In this study, we aimed to assess the responses of shelter and companion dogs during
operant conditioning training to learn two vocal cues, considering the associations between
trainer behavior and dogs’ responses. We found dog origin (shelter vs. companion),
dog sex, and trainer (Trainer 1 vs. Trainer 2) to be associated with differences in dog
performance. Shelter dogs responded to more cues, with shorter latencies, and fewer
repetitions of cues required for them to respond than CDs. Male dogs took more time,
needed more cue repetitions to respond, and responded to fewer cues than females. We
also found correlations between the behavior of the trainers and dogs” performance and
general behaviors. Although the use of a reproachful speech was positively associated with
training performance (lower latencies, fewer cue repetitions, and more cues responded to),
it was also linked to shorter durations of dogs within one meter of the trainer and wagging
their tails, and to longer durations of NTB. On the other hand, the use of neutral and gentle
speech was associated with a greater number of cues responded to, and more time spent
tail-wagging. Moreover, the orientation of trainers to dogs was positively associated with
the orientation of the dogs to the trainers.

Some studies have found SDs to perform similarly to CDs (e.g., [18,46]). The SDs
in our study, however, performed better than CDs in three out of five of the parameters
measured: the number of cues responded to, latency in responding to cues, and the number
of cues repeated. This indicates that, despite their routine with a low rate of interaction with
humans, the ability of shelter dogs to learn basic vocal tasks was not impaired. One possible
explanation has to do with ontogenic homeostasis. Ontogenic homeostasis is a process
in which, despite living in a poor environment or having defective genes, an individual
somehow develops normally [47]. Such phenomenon applies usually to systems or abilities
that are essential for survival, such as in social cognition. An example of such an effect is
the classical study by the Harlows involving the deprivation of contact with the mother in
infant rhesus monkeys, who, although exhibiting abnormal social and sexual behaviors,
presented normal physical development [48]. Another study that reported this effect—this
one on human cognitive development—found that, despite the nutritional deprivation of
mothers during their pregnancy throughout the Dutch famine of 19441945, their children
did not show differences in mental performance in relation to children whose mothers did
not experience deprivation, even nineteen years later [49]. This buffering effect on cognition
development/maintenance might be responsible for the good performance of SDs in our
study. However, as ontogenic homeostasis processes refer to the deprivation animals suffer
while developing, and we did not have information about the age at which the study shelter
dogs arrived at the shelters, this explanation may not apply to all of them. Nevertheless,
the deprivation of human contact in the experience of SDs may have predisposed them to
interact with unfamiliar people (i.e., the trainers) more than CDs did [11,12,50,51]. Another
factor that might have contributed to the difference in performance between SDs and CDs
in our study is the separation of CDs from their owners during training. Although the
protocol was standardized for both dog groups, CDs might have been affected more by the
procedure due to a strong attachment to their owners [12,14]. However, we think this is
improbable, since their reactions when the owners left consisted mostly of looking at the
door for a few seconds; none of the CDs remained by the door or refused to take part in the
training sessions.

In addition to the differences in performance discussed above, the duration of tail
wagging—usually reported as an expression of a positive emotional disposition [52-54]—
was greater for shelter dogs and had no relation to the identity of the trainer. The novelty—
and possibly the value—of training interactions with humans was possibly greater for
SDs than for CDs, regardless of with whom the interaction took place. This outcome is
in line with a study [20], in which SDs, during the extinction phase of previously-taught
behaviors, spent more time next to the experimenter than CDs did, possibly because they
were more willing to interact with humans, or because the human presence somehow
buffered the frustrating effect of not being rewarded for a behavior [51,55]. In another
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study, when approached by an unfamiliar experimenter, although SDs displayed more
fear-related behaviors towards the experimenter, they stayed close to her for longer periods
compared to CDs [56]. Such results suggest a greater need among SDs for contact with
humans [57].

We found differences in some parameters related to performance between sexes:
although females responded to more cues, at a faster speed, and with fewer repetitions,
males wagged their tails for longer during the sessions. Males and females have been
reported to excel in different tasks—males have shown greater performance in maintaining
eye contact with experimenters and in short-term memory tests [58], whereas females were
better at leaving a maze [59]. The inferior performance of males in our study may be related
to their possibly lower trainability, as already reported [60]. One could also suggest that,
as males present more separation-related problems [61], their separation from the owners
during the sessions might have affected them more than it affected females. However,
their longer duration of tail wagging suggests that this was not the case. An alternative
explanation for this difference could be that males responded to a smaller number of
cues because they were less attentive or focused than females, possibly because they were
more excited.

Dog performance was associated with the type of speech used by the trainers during
the sessions, as well as their laughing. The use of reproachful speech was connected to
performance—shorter latencies and fewer cue repetitions, and a greater number of cues
responded to. However, this type of discourse was also correlated with dogs’ general
behaviors, especially those indicative of internal states. In sessions when this type of
speech was used for longer, dogs wagged their tails less, stayed within 1 m of the trainer
for less time, and exhibited more NTB (behaviors that suggested the animals were not
focused, or not interested in the interactions). Although most training procedures were
based on positive reinforcement (i.e., when the consequence of an individuals’ actions is
being rewarded, which has proven to be beneficial for reducing stress [10]), it is possible
that dogs perceived reproachful speech as a punishment [23] and, although responding
to the cues, were emotionally affected by the interaction, as some studies have shown
(for reviews, see [25,62]). On the other hand, the use of gentle speech was related to a
greater number of cues attended to; neutral speech was positively associated with tail
wagging, and laughter—although linked to increased latency—was also associated with
fewer cue repetitions and more cues attended to. It is possible that these behaviors created
a good, less stressful atmosphere for the dogs; therefore, they possibly learnt in a more
relaxed manner. An alternative interpretation for these associations was that the trainers
behaved more positively (i.e., using neutral or gentle tones of voice) in sessions when the
dogs performed better. However, considering the fact that we also recorded reproachful
speech used in tandem with good dog performance, and considering studies which have
reported the effects of human behavior on their responses (e.g., [26-28,30-32]), we think
this interpretation is improbable. Different emotional responses of dogs to interactions
with humans have been demonstrated to be dependent on human behavior/attitude. For
example, Horvath and colleagues studied the effects of a 3-min playing session on military
dogs with their handlers [63]. Although the researchers instructed all handlers to play
with the dogs, some handlers mostly disciplined their animals during the sessions. These
animals showed increases in cortisol levels, suggesting a stress response—the opposite
outcome to that observed in dogs with handlers who genuinely played with them.

Our results point to a possible effect that vocal trainer behavior may have on animals
during training. Some studies have investigated responses of dogs to some types of
speech (e.g., [30,32,64]). Gentle speech, and maybe also laughter, fit within a specific type
of speech used with dogs, characterized by a high-pitched voice (high frequency) and
affectionate content, known as “dog-directed speech”. Dogs prefer when humans use this
type of speech to talk to them, demonstrating this by getting closer and looking at them for
longer, and both the patterns of rhythm and sound (prosody) and content of the speech
matter [31,65]. In our study, when using gentle speech, the trainers praised the dogs, and
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praise may also function as a type of positive reinforcement [23]. Here, for the first time—as
far as we know—we report an association of this type of speech with dog performance
during training.

The duration of the trainers’ neutral speech was surprisingly negatively correlated
with the duration of the dogs’ orientation to them. One could interpret this result as an
aversive response from dogs to neutral speech. This interpretation is possible, but perhaps
not likely, given that the same type of speech was associated with a greater duration of tail
wagging. Therefore, an alternative—and possibly more sensible—interpretation would be
that this result reflects a response not from dogs, but from trainers, who may have used
neutral speech for longer when dogs were not directing their attention to them [32,66]. The
same rationale can be used to understand the negative correlation between the duration
of trainers’ orientation to dogs and the number of cues responded to, and the positive
correlation between the time trainers spent oriented to dogs and their latency to respond
to them.

We found that the orientation of trainers to dogs was correlated with the dogs’ ori-
entation to them. These results suggest the more focused trainers were on animals, the
greater the animals” attention to them. An interpretation in the opposite direction is also
possible (i.e., dog orientation affecting trainer orientation), but the first explanation is in
line with studies that found that the trainer’s involvement with the dog during training has
an influence on the animal’s attention [51,67]. Dogs seem to perceive the human state of
attention, responding faster/more often to cues given by people looking at them [67], and
ignoring when the instructor requests a response while looking at someone else instead of
the dog. Dogs also prefer to ask for food from people who make eye contact with them
than from people who look away [67], which shows that they evaluate the visual attention
they receive, being sensitive to human orientation.

Differences in the use of types of speech, as well as the use of laughter, were detected
between trainers. Although the number of sessions each trainer conducted differed, this dif-
ference in trainer behavior may have contributed to the greater demand for cue repetitions
on the part of dogs in sessions with Trainer 2. One possible explanation for the greater use
of reproachful instead of gentle speech by Trainer 2 is a lower level of patience. The level of
patience, in tandem with the amount of rewards provided, and trainer involvement in the
interactions, has been shown to influence animal learning [26]. Trainer 1, who used gentle
speech and laughter for longer, obtained responses from the dogs with longer latencies, but
these did not prevent dogs from responding to more cues per session than when trained
by Trainer 2. Considering the potential effects of a pleasant atmosphere for promoting
a positive affective state in dogs [63], our outcomes recommend the use of a soft tone of
voice and a relaxed atmosphere in training sessions, with the potential also for improving
dogs’ performance.

Our results, although original and relevant, must be interpreted carefully due to some
study limitations. Dog breed and age were not balanced in our sample; therefore, we
could not investigate the possible effects of these variables on our animals’ responses.
Our sample size was limited by the number of shelters that allowed our study to be
run in their facilities and in controlled conditions. Nevertheless, small sample sizes are
common in dog cognition/learning studies (a review has shown that 57.91% of studies
were composed of up to 25 individuals [68]). Although none of the dogs in this study
refused to take part in the training interactions, the absence of the CDs” owners during
the sessions may have had an effect on their learning ability or interest in the sessions [69].
Finally, as our training sessions were naturalistic, we cannot draw definitive conclusions
about the direction of the associations found between dog and trainer behavior. Future
studies to investigate these associations further should test dogs’ responses in sessions
with standardized trainer behaviors.

Our study highlighted the possible effects of dog origin on their responses during
interactions with humans. Dogs were selected during the domestication process to interact
and communicate with humans [4], but a possible side-effect of this selection is a greater
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ecological and psychological dependence of these animals on human beings. For example,
dogs that live inside the house, as family members, show greater dependence on their
owners for solving tasks, compared to dogs that live outside [70]. Shelter dogs traditionally
experience a life deprived of human contact, and studies like ours suggest that good-quality
interactions with humans may be beneficial for them, improving their quality of life. We
suggest that shelters should create training programs for their dogs. Such programs, in
addition to having the potential to benefit dog welfare [10,71], could increase their chances
of being adopted [72]. An increase in the frequency of interactions with humans has been
shown to improve shelter dogs’ chances of being adopted [73] by up to 1.4 times [32]. This
effect may be attributed to the greater behavioral repertoire developed by these dogs, which
is attractive for potential owners. Training programs for shelter dogs may be developed
with shelter employees, or even volunteers, at a low or negligible cost.

5. Conclusions

Shelter dogs showed better performance and greater excitement during operant
conditioning training, compared to CDs. The shelter dogs may have demonstrated greater
interest in interactions with people due to their experience of routine social deprivation.
Factors related to trainers” behavior—such as the level of attention and the tone of voice
used—were also associated with animals’ responses, suggesting that friendly interactions
with humans may benefit their performance and possibly their welfare. These data have
the potential to contribute to increasing the effectiveness of dog training, and can also be
used as a starting point for further research on the effects of the type of speech used with
dogs in their learning process during training.
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session of shelter and companion dogs.

Author Contributions: Conceptualization, M.L.A.F,; formal analysis, M.L.A.F. and A.S.V,; investi-
gation, M.L.AF,; methodology, A.S.V.; project administration, A.S.V.; supervision, A.S.V.; writing—
original draft, M.L.A.F,; writing—review and editing, M.L.A.F. and A.S.V. Both authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Ethics Committee on the Use of Animals of the
Pontifical Catholic University of Minas Gerais (protocol code 15/2019, approved on 9 October 2019).

Informed Consent Statement: Not applicable.

Data Availability Statement: Data available on request due to restrictions eg privacy or ethical. The
data presented in this study are available on request from the corresponding author. The data are not
publicly available due to privacy restrictions—although dog owners have signed a free and informed
consent for the study of their dogs, we prefer to make videos available on request.

Acknowledgments: We would like to thank Rafaela Miranda for assisting with training, all dog
owners, and the shelters that agreed in participating in this study: Veterinaria Ministério Arca de Noé,
Pousada Cao Alegria, and Casa de Passagem Neverland. We are also grateful to the three referees,
whose comments and suggestions greatly improved our manuscript. Finally, we thank Fundo
Nacional de Educacao (FNDE) for the scholarship M.L.A.F. received throughout the development of
this study.

Conflicts of Interest: The authors declare no conflict of interest.


https://www.mdpi.com/article/10.3390/ani11051360/s1
https://www.mdpi.com/article/10.3390/ani11051360/s1

Animals 2021, 11, 1360 16 of 18

References

1. Howell, TJ.; Toukhsati, S.; Coiduit, R.; Bennett, P. The Perceptions of Dog Intelligence and Cognitive Skills (PoDIaCS) Survey. J.
Vet. Behav. 2013, 8, 418-424. [CrossRef]

2. Lea, S.E.G.; Osthaus, B. In what sense are dogs special? Canine cognition in comparative context. Learn. Behav. 2018, 46, 335-363.
[CrossRef] [PubMed]

3. Stewart, L.; MacLean, E.L.; Ivy, D.; Woods, V.; Cohen, E.; Rodriguez, K.; McIntyre, M.; Mukherjee, S.; Call, J.; Kaminski, J.; et al.
Citizen Science as a New Tool in Dog Cognition Research. PLoS ONE 2015, 10, e0135176. [CrossRef] [PubMed]

4. Kaminski, J.; Nitzschner, M. Do dogs get the point? A review of dog-human communication ability. Learn. Motiv. 2013, 44,
294-302. [CrossRef]

5. Gacsi, M,; Gyori, B.; Viranyi, Z.; Kubinyi, E.; Range, F.; Belényi, B.; Miklési, A. Explaining Dog Wolf Differences in Utilizing
Human Pointing Gestures: Selection for Synergistic Shifts in the Development of Some Social Skills. PLoS ONE 2009, 4, e0006584.
[CrossRef]

6.  Wynne, C.D.L. What Is Special About Dog Cognition? Curr. Dir. Psychol. Sci. 2016, 25, 345-350. [CrossRef]

7. Horschler, D.J.; Hare, B.; Call, J.; Kaminski, J.; Miklési, A.; MacLean, E.L. Absolute brain size predicts dog breed differences in
executive function. Anim. Cogn. 2019, 22, 187-198. [CrossRef] [PubMed]

8.  Szetei, V.; Miklési, A.; Topal, J.; Csanyi, V. When dogs seem to lose their nose: An investigation on the use of visual and olfactory
cues in communicative context between dog and owner. Appl. Anim. Behav. Sci. 2003, 83, 141-152. [CrossRef]

9.  Hare, B.; Brown, M.; Williamson, C.; Tomasello, M. The Domestication of Social Cognition in Dogs. Science 2002, 298, 1634-1636.
[CrossRef]

10. Vasconcellos, A.S.; Viranyi, Z.; Range, F; Ades, C.; Scheidegger, ].K.; Mostl, E.; Kotrschal, K. Training Reduces Stress in
Human-Socialised Wolves to the Same Degree as in Dogs. PLoS ONE 2016, 11, e0162389. [CrossRef] [PubMed]

11. McGowan, R.T'S; Bolte, C.; Barnett, H.R.; Perez-Camargo, G.; Martin, F. Can you spare 15 min? The measurable positive impact
of a 15-min petting session on shelter dog well-being. Appl. Anim. Behav. Sci. 2018, 203, 42-54. [CrossRef]

12.  Topal, J.; Mikldsi, A Csanyi, V.; Déka, A. Attachment behavior in dogs (Canis familiaris): A new application of Ainsworth’s (1969)
Strange Situation Test. J. Comp. Psychol. 1998, 112, 219-229. [CrossRef] [PubMed]

13.  Gacsi, M.; Maros, K.; Sernkvist, S.; Farago, T.; Miklési, A. Human Analogue Safe Haven Effect of the Owner: Behavioural and
Heart Rate Response to Stressful Social Stimuli in Dogs. PLoS ONE 2013, 8, e0058475. [CrossRef]

14. Solomon, J.; Beetz, A.; Schoberl, I.; Gee, N.; Kotrschal, K. Attachment security in companion dogs: Adaptation of Ainsworth’s
strange situation and classification procedures to dogs and their human caregivers. Attach. Hum. Dev. 2019, 21, 389-417.
[CrossRef] [PubMed]

15.  Mendl, M,; Brooks, J.; Basse, C.; Burman, O.; Paul, E.; Blackwell, E.; Casey, R. Dogs showing separation-related behaviour exhibit
a ‘pessimistic” cognitive bias. Curr. Biol. 2010, 20, R839-R840. [CrossRef]

16. Brubaker, L.; Bhattacharjee, D.; Ghaste, P; Babu, D.; Shit, P; Bhadra, A.; Udell, M. The effects of human attentional state on canine
gazing behaviour: A comparison of free-ranging, shelter, and pet dogs. Anim. Cogn. 2019, 22, 1129-1139. [CrossRef] [PubMed]

17.  Osborne, T.; Mulcahy, N.J. Reassessing shelter dog’s use of human communicative cues in the standard object-choice task. PLoS
ONE 2019, 14, e0213166. [CrossRef]

18. Fagnani, ].; Barrera, G.; Carballo, F; Bentosela, M. Is previous experience important for inhibitory control? A comparison between
shelter and pet dogs in A-not-B and cylinder tasks. Anim. Cogn. 2016, 19, 1165-1172. [CrossRef]

19. Udell, M.A.R,; Dorey, N.R.; Wynne, C.D.L. What did domestication do to dogs? A new account of dogs’ sensitivity to human
actions. Biol. Rev. Camb. Philos. Soc. 2010, 85, 327-345. [CrossRef]

20. Carballo, F; Freidin, E.; Casanave, E.B.; Bentosela, M. Dogs’ recognition of human selfish and generous attitudes requires little
but critical experience with people. PLoS ONE 2017, 12, e0185696. [CrossRef]

21. Buttner, A.P; Strasser, R. Contagious yawning, social cognition, and arousal: An investigation of the processes underlying shelter
dogs’ responses to human yawns. Anim. Cogn. 2014, 17, 95-104. [CrossRef]

22.  Griffin, J.A.; McCune, S.; Maholmes, V.; Hurley, K. Human-animal interaction research: An introduction to issues and topics.
In How Animals Affect Us: Examining the Influences of Human-Animal Interaction on Child Development and Human Health, 1st ed.;
McCardle, P.D., McCune, S., Griffin, ].A., Maholmes, V.E., Eds.; American Psychological Association: Washington, DC, USA, 2012;
pp- 3-9.

23.  Pryor, K. Don’t Shoot the Dog! The New Art of Teaching and Training, 2nd ed.; Bantam Books: New York, NY, USA, 1999.

24. Skinner, B.F. The Behavior of Organisms: An Experimental Analysis; Appleton-Century: Oxford, UK, 1938.

25.  Fernandes, J.G.; Olsson, A.S.; Castro, A.C.V. Do aversive-based training methods actually compromise dog welfare?: A literature
review. Appl. Anim. Behav. Sci. 2017, 196, 1-12. [CrossRef]

26. Rooney, N.J.; Cowan, S. Training methods and owner-dog interactions: Links with dog behaviour and learning ability. Appl.
Anim. Behav. Sci. 2011, 132, 169-177. [CrossRef]

27.  Schilder, M.B.H.; van der Borg, J].A.M. Training dogs with help of the shock collar: Short and long term behavioural effects. Appl.
Anim. Behav. Sci. 2004, 85, 319-334. [CrossRef]

28. Cooper, ].].; Cracknell, N.; Hardiman, J.; Wright, H.; Mills, D. The welfare consequences and efficacy of training pet dogs with

remote electronic training collars in comparison to reward based training. PLoS ONE 2014, 9, e102722. [CrossRef] [PubMed]


http://doi.org/10.1016/j.jveb.2013.05.005
http://doi.org/10.3758/s13420-018-0349-7
http://www.ncbi.nlm.nih.gov/pubmed/30251104
http://doi.org/10.1371/journal.pone.0135176
http://www.ncbi.nlm.nih.gov/pubmed/26376443
http://doi.org/10.1016/j.lmot.2013.05.001
http://doi.org/10.1371/annotation/9d7a0174-3068-4c44-bb98-b8a9bc5a99d5
http://doi.org/10.1177/0963721416657540
http://doi.org/10.1007/s10071-018-01234-1
http://www.ncbi.nlm.nih.gov/pubmed/30607673
http://doi.org/10.1016/S0168-1591(03)00114-X
http://doi.org/10.1126/science.1072702
http://doi.org/10.1371/journal.pone.0162389
http://www.ncbi.nlm.nih.gov/pubmed/27611784
http://doi.org/10.1016/j.applanim.2018.02.011
http://doi.org/10.1037/0735-7036.112.3.219
http://www.ncbi.nlm.nih.gov/pubmed/9770312
http://doi.org/10.1371/journal.pone.0058475
http://doi.org/10.1080/14616734.2018.1517812
http://www.ncbi.nlm.nih.gov/pubmed/30246604
http://doi.org/10.1016/j.cub.2010.08.030
http://doi.org/10.1007/s10071-019-01305-x
http://www.ncbi.nlm.nih.gov/pubmed/31494800
http://doi.org/10.1371/journal.pone.0213166
http://doi.org/10.1007/s10071-016-1024-z
http://doi.org/10.1111/j.1469-185X.2009.00104.x
http://doi.org/10.1371/journal.pone.0185696
http://doi.org/10.1007/s10071-013-0641-z
http://doi.org/10.1016/j.applanim.2017.07.001
http://doi.org/10.1016/j.applanim.2011.03.007
http://doi.org/10.1016/j.applanim.2003.10.004
http://doi.org/10.1371/journal.pone.0102722
http://www.ncbi.nlm.nih.gov/pubmed/25184218

Animals 2021, 11, 1360 17 of 18

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Braem, M.D.; Mills, D.S. Factors affecting response of dogs to obedience instruction: A field and experimental study. Appl. Anim.
Behav. Sci. 2010, 125, 47-55. [CrossRef]

Ben-Aderet, T.; Gallego-Abenza, M.; Reby, D.; Mathevon, N. Dog-directed speech: Why do we use it and do dogs pay attention to
it? Proc. R. Soc. B 2017, 284. [CrossRef]

Benjamin, A.; Slocombe, K. “Who’s a good boy?!” Dogs prefer naturalistic dog-directed speech. Anim. Cogn. 2018, 21, 353-364.
[CrossRef]

Lesch, R.; Kotrschal, K.; Schoberl, I.; Beetz, A.; Solomon, J.; Tecumseh-Fitch, W. Talking to Dogs: Companion Animal-Directed
Speech in a Stress Test. Animals 2019, 9, 417. [CrossRef]

Williams, T.; Friend, T.H.; Nevill, C.H. The efficacy of a secondary reinforcer (clicker) during acquisition and extinction of an
operant task in horses. Appl. Anim. Behav. Sci. 2004, 88, 331-341. [CrossRef]

McCall, C.A.; Burgin, S.E. Equine utilization of secondary reinforcement during response extinction and acquisition. Appl. Appl.
Anim. Behav. Sci. 2002, 78, 253-262. [CrossRef]

Smith, S.; Davis, E. Clicker increases resistance to extinction but does not decrease training time of a simple operant task in
domestic dogs (Canis familiaris). Appl. Anim. Behav. Sci. 2008, 110, 318-329. [CrossRef]

Horvath, Z.; Igyarto, B.Z.; Magyar, A.; Miklési, A. Three different coping styles in police dogs exposed to a short-term challenge.
Horm. Behav. 2007, 52, 621-630. [CrossRef] [PubMed]

Norling, Y.; Wiss, V.; Gorjanc, G.; Keeling, L.J. Body language of dogs responding to different types of stimuli. In Proceedings of
the 46th Congress of the International Society for Applied Ethology, Vienna, Austria, 31 July—4 August 2012.

Bréauer, J.; Schonefeld, K.; Call, ]. When do dogs help humans? Appl. Anim. Behav. Sci. 2013, 148, 138-149. [CrossRef]

Riemer, S.; Miiller, C.; Viranyi, Z.; Huber, L.; Range, F. The predictive value of early behavioural assessments in ped dogs—A
longitudinal study from neonates to adults. PLoS ONE 2014, 9, e101237. [CrossRef] [PubMed]

Fonseca, M.B.; Duarte, M.H.L.D.; Kotrschal, K.; Viranyi, Z.; Range, F; Scheidegger, ].K.; Ades, C.; Mostl, E.; Vasconcellos, A.S.
Influence of trainers’ voice on the behavioural and physiological responses of socialized wolves (Canis lupus) and dogs (Canis
lupus familiaris) to training. Manuscript in preparation.

Bates, D.; Maechler, M.; Bolker, B.; Walker, S. Fitting linear mixed-effects models using Ime4. ]. Stat. Softw. 2015, 67, 1-48.
[CrossRef]

Venables, W.N.; Ripley, B.D. Modern Applied Statistics with S, 4th ed.; Springer: New York, NY, USA, 2002.

Fox, J.; Weisberg, S. An {R} Companion to Applied Regression, 2nd ed.; Sage: Thousand Oaks, CA, USA, 2011.

R: A Language and Environment for Statistical Computing. Available online: http://www.R-project.org/ (accessed on
9 October 2015).

McGreevy, P.D.; Georgevsky, D.; Carrasco, J.; Valenzuela, M.; Duffy, D.L.; Serpell, ].A. Dog behavior co-varies with height, body
weight and skull shape. PLoS ONE 2013, 8, e80529. [CrossRef]

Barrera, G.; Fagnani, J.; Carballo, E,; Giamal, Y.; Bentosela, M. Effects of learning on social and nonsocial behaviors during a
problem-solving task in shelter and pet dogs. J. Vet. Behav. 2015, 10, 307-314. [CrossRef]

Rubenstein, D.R.; Alcock, J. Animal Behavior, 11th ed.; Oxford University Press: New York, NY, USA, 2018; pp. 91-93.

Harlow, H.F,; Harlow, M. Social deprivation in monkeys. Sci. Am. 1962, 207, 136-146. [CrossRef]

Susser, M. Timing in Prenatal Nutrition: A Reprise of the Dutch Famine Study. Nutr. Rev. 1994, 52, 84-94. [CrossRef]

Luescher, A.U.; Medlock, R.T. The effects of training and environmental alterations on adoption success of shelter dogs. Appl.
Anim. Behav. Sci. 2009, 117, 63-68. [CrossRef]

Bergamasco, L.; Osella, M.C.; Savarino, P.; Larosa, G.; Ozella, L.; Manassero, M.; Badino, P.; Odore, R.; Barbero, R.; Re, G. Heart
rate variability and saliva cortisol assessment in shelter dog: Human-animal interaction effects. Appl. Anim. Behav. Sci. 2010, 125,
56—68. [CrossRef]

Travain, T.; Colombo, E.S.; Grandi, L.C.; Heinzl, E.; Pelosi, A.; Previde, E.P,; Valsechi, P. How good is this food? A study on dogs’
emotional responses to a potentially pleasant event using infrared thermography. Physiol. Behav. 2016, 159, 80-87. [CrossRef]
Quaranta, A.; Siniscalchi, M.; Vallortigara, G. Assymetric tail-wagging responses by dogs to different emotive stimuli. Curr. Biol.
2007, 17, R199-R201. [CrossRef] [PubMed]

McGowan, R.T.S.; Rehn, T.; Norling, Y.; Keeling, L.J. Positive affect and learning: Exploring the “Eureka Effect” in dogs. Anim.
Cogn. 2014, 17, 577-587. [CrossRef]

Haverbeke, A.; Rzepa, C.; Depiereux, E.; Deroo, J.; Giffroy, ].-M.; Diederich, C. Assessing efficiency of a human familiarisation and
training programme on fearfulness and aggressiveness of military dogs. Appl. Anim. Behav. Sci. 2010, 123, 143-149. [CrossRef]
Barrera, G.; Jakovcevic, A.; Elgier, A.M.; Mustaca, A.; Bentosela, M. Responses of shelter and pet dogs to an unknown human. J.
Vet. Behav. 2010, 5, 339-344. [CrossRef]

Gacsi, M.; Topal, J.; Miklési, A.;Débka, A.; Csanyi, V. Attachment Behavior of Adult Dogs (Canis familiaris) Living at Rescue
Centers: Forming New Bonds. J. Comp. Psychol. 2001, 115, 423-431. [CrossRef] [PubMed]

Watowich, M.M.; MacLean, E.L.; Hare, B.; Call, J.; Kaminski, J.; Miklési, A Snyder-Mackler, N. Age influences domestic dog
cognitive performance independent of average breed lifespan. Anim. Cogn. 2020, 23, 797-805. [CrossRef]

Mongillo, P.; Scandurra, A.; D’ Aniello, B.; Marinelli, L. Effect of sex and gonadectomy on dogs’ spatial performance. Appl. Anim.
Behav. Sci. 2017, 191, 84-89. [CrossRef]


http://doi.org/10.1016/j.applanim.2010.03.004
http://doi.org/10.1098/rspb.2016.2429
http://doi.org/10.1007/s10071-018-1172-4
http://doi.org/10.3390/ani9070417
http://doi.org/10.1016/j.applanim.2004.03.008
http://doi.org/10.1016/S0168-1591(02)00109-0
http://doi.org/10.1016/j.applanim.2007.04.012
http://doi.org/10.1016/j.yhbeh.2007.08.001
http://www.ncbi.nlm.nih.gov/pubmed/17900575
http://doi.org/10.1016/j.applanim.2013.07.009
http://doi.org/10.1371/journal.pone.0101237
http://www.ncbi.nlm.nih.gov/pubmed/25003341
http://doi.org/10.18637/jss.v067.i01
http://www.R-project.org/
http://doi.org/10.1371/journal.pone.0080529
http://doi.org/10.1016/j.jveb.2015.03.005
http://doi.org/10.1038/scientificamerican1162-136
http://doi.org/10.1111/j.1753-4887.1994.tb01395.x
http://doi.org/10.1016/j.applanim.2008.11.001
http://doi.org/10.1016/j.applanim.2010.03.002
http://doi.org/10.1016/j.physbeh.2016.03.019
http://doi.org/10.1016/j.cub.2007.02.008
http://www.ncbi.nlm.nih.gov/pubmed/17371755
http://doi.org/10.1007/s10071-013-0688-x
http://doi.org/10.1016/j.applanim.2009.12.014
http://doi.org/10.1016/j.jveb.2010.08.012
http://doi.org/10.1037/0735-7036.115.4.423
http://www.ncbi.nlm.nih.gov/pubmed/11824906
http://doi.org/10.1007/s10071-020-01385-0
http://doi.org/10.1016/j.applanim.2017.01.017

Animals 2021, 11, 1360 18 of 18

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Asp, H.E,; Fikse, W.E; Nilson, K.; Strandberg, E. Breed differences in everyday behaviour of dogs. Appl. Anim. Behav. Sci. 2015,
169, 69-77. [CrossRef]

Savalli, C.; Albuquerque, N.; Vasconcellos, A.S.; Ramos, D.; Mello, ET.; Serpell, ].A. Characteristics associated with behavior
problems in Brazilian dogs. Appl. Anim. Behav. Sci. 2021, 234, 105213. [CrossRef]

Ziv, G. The effects of using aversive training methods in dogs—A review. J. Vet. Behav. Clin. Appl. Res. 2017, 19, 50-60. [CrossRef]
Horvath, Z.; Doka, A.; Miklési, A. Affiliative and disciplinary behaviour of human handlers during play with their dog affects
cortisol concentrations in opposite directions. Horm. Behav. 2008, 54, 107-114. [CrossRef] [PubMed]

Burnham, D.; Francis, E.; Vollmer-Conna, U.; Kitamura, C.; Olley, A.; Nguyen, M.; Paterson, C. Are you my little pussy-cat?
Acoustic, phonetic and affective qualities of infant-and pet-directed speech. In Proceedings of the 5th International Conference on
Spoken Language Processing, Sydney, Australia, 30 November 1998.

Andics, A.; Gabor, A.; Gacsi, M.; Farago, T.; Szabd, D.; Miklési, A. Neural mechanisms for lexical processing in dogs. Science 2016,
353, 1030-1032. [CrossRef] [PubMed]

Arhant, C.; Bubna-Littitz, H.; Bartels, A.; Futschik, A.; Troxler, J. Behaviour of smaller and larger dogs: Effects of training methods,
inconsistency of owner behaviour and level of engagement in activities with the dog. Appl. Anim. Behav. Sci. 2010, 123, 131-142.
[CrossRef]

Viranyi, Z.; Topal, J.; Gacsi, M.; Mikl6si, A Csanyi, V. Dogs respond appropriately to cues of humans’ attentional focus. Behav.
Proc. 2004, 66, 161-172. [CrossRef] [PubMed]

Arden, R.; Bensky, M.K.; Adams, M.]. A Review of Cognitive Abilities in Dogs, 1911 Through 2016: More Individual Differences,
Please! Curr. Dir. Psychol. Sci. 2016, 25, 307-312. [CrossRef]

Hosey, G.; Melfi, V. Human-animal interactions, relationships and bonds: A review and analysis of the literature. Int. J. Comp.
Psychol. 2014, 27, 117-142.

Topal, J.; Miklosi, A Csanyi, V. Dog-Human Relationship Affects Problem Solving Behavior in the Dog. Anthrozods 1997, 10,
214-224. [CrossRef]

Coppola, C.L.; Grandin, T.; Enns, R.M. Human interaction and cortisol: Can human contact reduce stress for shelter dogs? Physiol.
Behav. 2006, 87, 537-541. [CrossRef] [PubMed]

Protopopova, A.; Gilmour, A.].; Weiss, R.H.; Shen, ].Y.; Wynne, C.D.L. The effects of social training and other factors on adoption
success of shelter dogs. Appl. Anim. Behav. Sci. 2012, 142, 61-68. [CrossRef]

Duranton, C.; Gaunet, F. Effects of shelter housing on dog’s sensitivity to human social cues. J. Vet. Behav. 2016, 14, 20-27.
[CrossRef]


http://doi.org/10.1016/j.applanim.2015.04.010
http://doi.org/10.1016/j.applanim.2020.105213
http://doi.org/10.1016/j.jveb.2017.02.004
http://doi.org/10.1016/j.yhbeh.2008.02.002
http://www.ncbi.nlm.nih.gov/pubmed/18353328
http://doi.org/10.1126/science.aaf3777
http://www.ncbi.nlm.nih.gov/pubmed/27576923
http://doi.org/10.1016/j.applanim.2010.01.003
http://doi.org/10.1016/j.beproc.2004.01.012
http://www.ncbi.nlm.nih.gov/pubmed/15110918
http://doi.org/10.1177/0963721416667718
http://doi.org/10.2752/089279397787000987
http://doi.org/10.1016/j.physbeh.2005.12.001
http://www.ncbi.nlm.nih.gov/pubmed/16430930
http://doi.org/10.1016/j.applanim.2012.09.009
http://doi.org/10.1016/j.jveb.2016.06.011

	Introduction 
	Materials and Methods 
	Subjects 
	Procedures 
	Data Analysis 

	Results 
	Dog Performance 
	Dogs’ General Behavioral Responses 
	Associations between Trainers’ and Dogs’ Behaviors 

	Discussion 
	Conclusions 
	References

