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When we hear a person's voice, we can often infer attributes such as age or identity, even without seeing 
the speaker. This ability suggests the presence of a cross-modal representation that integrates infor
mation from both the visual and auditory modalities. Such representations are not limited to in
teractions within the same species but also occur between different species. Previous studies have 
shown that dogs, Canis familiaris, can match human voices with faces based on familiarity, sex and 
emotional expression. However, it remains unclear whether they can distinguish humans by age across 
modalities. Such ability could be important for dogs to adapt their behaviour appropriately towards 
children versus adults in everyday interactions. This study investigated whether dogs can form cross- 
modal representations of human adults and children using an expectancy-violation paradigm. We hy
pothesized that if dogs possess such representations, they would exhibit longer looking times during 
voice—face mismatched (incongruent) trials compared to voice—face matched (congruent) trials for 
both adult and child stimuli. The experiment involved seating dogs in front of a monitor. Immediately 
after hearing the voice of an adult woman or a girl played through a speaker, the dogs were shown a 
photograph of a face that either matched or mismatched the voice. We then measured gaze duration 
towards the monitor. Contrary to our prediction, dogs tended to look longer in congruent than in 
incongruent conditions, although this effect was only marginally significant. This pattern suggests that 
dogs may discriminate between congruent and incongruent voice—face pairings, but not in the pre
dicted direction. Exploratory analyses further suggested that this tendency was more pronounced 
among dogs who had lived with children. Overall, these findings provide tentative evidence that dogs 
may associate human female voices and faces across age classes, and that experience with children 
could influence this process.

© 2026 The Authors. Published by Elsevier Ltd on behalf of The Association for the Study of Animal 
Behaviour. This is an open access article under the CC BY license (http://creativecommons.org/licenses/ 

by/4.0/).

Recognizing other individuals by integrating different sensory 
modalities is crucial for social species living in complex societies, 
as it helps them distinguish individuals, avoid conflict,  maintain 
social hierarchies and effectively cooperate. Humans possess 
cross-modal representations that integrate information from both 
visual and auditory modalities (Campanella & Belin, 2007). For 
example, when a familiar singer's song is played on the radio, we 
can easily bring their face to mind, even without seeing them. 
Several nonhuman animals are capable of forming auditory—visual 
representations of conspecifics, including chimpanzees, Pan trog
lodytes (Kojima et al., 2003), rhesus macaques, Macaca mulatta 

(Sliwa et al., 2011), horses, Equus caballus (Proops et al., 2009), li
ons, Panthera leo (Gilfillan et al., 2016), goats, Capra hircus (Pitcher 
et al., 2017) and crows, Corvus macrorhynchos (Kondo et al., 2012). 
These findings suggest that individuals in these species may form 
integrated representations linking vocalizations and visual fea
tures, although the underlying cognitive mechanisms remain 
unclear.

Cross-modal representations are not limited to conspecific in
teractions but may also extend to heterospecifics. Some animals 
can form such associations for familiar humans, including owners 
or caretakers, as demonstrated in rhesus macaques (Sliwa et al., 
2011), squirrel monkeys, Saimiri boliviensis (Adachi & Fujita, 
2007), dogs, Canis familiaris (Adachi et al., 2007), cats, Felis catus 
(Takagi et al., 2019) and horses (Proops & McComb, 2012). For * Corresponding author.
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example, Adachi et al. (2007) employed an expectancy violation 
paradigm and presented dogs with a photo of either their owner's 
or a stranger's face after playing back one of their voices. Dogs 
looked longer when the face did not match the voice than when 
the stimuli did match, suggesting the possibility that dogs may 
recall their owner's face upon hearing the owner's voice. While 
some nonhuman primates have shown cross-modal representa
tions of humans, these results typically derive from lab-housed 
animals. In the wild, they rarely encounter humans; therefore, 
this ability may not be ecologically relevant for them. In contrast, 
for companion animals, such as dogs, cats and horses, living with 
humans is their natural environment. Their survival and wellbeing 
depend heavily on their interactions with humans. For these ani
mals, distinguishing human characteristics is probably critical in 
daily life.

Among companion animals, dogs have been studied frequently, 
and their ability to form cross-modal representations of human 
traits has been demonstrated empirically. Dogs can match not only 
human familiarity (owner or stranger, Adachi et al., 2007) but also 
human gender (Ratcliffe et al., 2014) and emotional expressions 
(Albuquerque et al., 2016) across modalities. However, whether 
dogs can distinguish between humans of different age groups re
mains unclear. Age is an essential characteristic used to categorize 
others, and recognizing the age class of social partners is impor
tant for many species. It allows individuals to adapt their behav
iour appropriately, such as avoiding juveniles as mates or showing 
tolerance towards them. Notably, a recent study reported no evi
dence for cross-modal representations of conspecific age classes in 
dogs (Kawaguchi et al., 2024). However, this null finding  may 
reflect  methodological limitations rather than a true absence of 
the ability. For example, large spatial separation between visual 
stimuli and pronounced size differences between adult and puppy 
images may have biased attention towards more salient stimuli, 
potentially obscuring any congruency effect. Thus, it remains un
resolved whether dogs lack cross-modal representations of 
conspecific age classes or whether such representations were not 
detectable under the experimental conditions employed. Impor
tantly, the absence of evidence for cross-modal representations of 
conspecific age classes does not preclude the possibility that dogs 
may form cross-modal representations of human age classes. 
Given their long history of domestication and close association 
with humans, dogs may be particularly attuned to human-related 
social categories. Supporting this possibility, recent evidence in
dicates that horses, another domesticated species living in close 
association with humans, can form cross-modal representations of 
human age groups, distinguishing between adults and children 
using vocal and facial cues (Jardat et al., 2023). Therefore, dogs 
may be more likely to exhibit such representations for humans 
than for conspecifics.

Previous studies have suggested that dogs are responsive to 
human children. For example, their cortisol levels increase in 
response to hearing an infant crying, relative to other auditory 
stimuli, indicating sensitivity to infant-related cues, although this 
study did not directly compare responses to adult vocalizations 
(Yong & Ruffman, 2014). They can also form attachment bonds 
with children and synchronize behaviours with them, although to 
a lesser degree than with adults (Wanser et al., 2020, 2021). 
Despite risks such as biting, child—dog relationships are generally 
positive (Giraudet et al., 2022). This might be due in part to dogs' 
tolerance and patient responses to children's unpredictable 
behaviour. Such behavioural patterns suggest that dogs may 
perceive children as distinct from adults, which indicates dogs 
may have a representation of human age classes. However, it re
mains unknown whether they integrate visual and auditory cues 
into coherent ‘child’ or ‘adult’ categories. A general examination of 

whether dogs can distinguish between human adults and children 
can help ascertain whether dogs adapt their behaviour appropri
ately to different human age groups, which has important impli
cations for promoting safe and positive child—dog relationships.

Dogs’ sensitivity to human social categories may also depend 
on their prior experience. For example, dogs exposed to a wider 
range of men and women show stronger cross-modal sensitivity to 
human gender cues than dogs with more limited exposure 
(Ratcliffe et al., 2014). This suggests that such abilities may be 
shaped by experience rather than being uniformly expressed. 
Similarly, dogs that have lived with young children may have 
greater opportunities to learn and associate the characteristic vi
sual and auditory features of children. Accordingly, these dogs may 
exhibit stronger cross-modal sensitivity to human age-related 
cues.

This study investigated whether dogs can form cross-modal 
representations of human adult and child voices and faces, using 
the expectancy-violation method. We predicted that if such rep
resentations exist, dogs would look longer at mismatched rather 
than matched auditory—visual (voice—photo) pairings. We further 
predicted that this effect would be more pronounced in dogs with 
prior experience of living with young children.

METHODS

Subjects

Sixty-nine domestic dogs (40 males, 29 females; mean age ± 
SD = 5.6 ± 3.1 years; various breeds) participated. The initial 
sample size (N = 48) was determined based on practical feasibility 
and on sample sizes commonly used in comparable studies of 
canine cognition (approximately 30—50 individuals; e.g. 
Kawaguchi et al., 2024; Korzeniowska et al., 2022; Sur�anyi et al., 
2025). Because the initial pattern of results was unexpected and 
weak, the sample was increased to 69 dogs to assess the robust
ness of the findings.  An additional seven dogs were excluded 
because they failed to look at the stimuli in all four test trials. 
Owners and their dogs were initially recruited through our labo
ratory's participant database, which was originally established for 
developmental studies with infants and children and later 
expanded to include dog volunteers. Additional participants were 
recruited via personal contact, community flyers and word of 
mouth. Detailed information for each dog, including age, sex, 
breed and child-experience status, is provided in the online Sup
plementary Material.

Stimuli

Facial photographs were taken against a white background, and 
voices were recorded from two young girls (6 years old) and two 
women (48 and 53 years old, mean = 50.5 years), all strangers to 
the dogs. Speakers were instructed to say a standard sentence in 
Japanese (‘Hello, you are cute’). The acoustic characteristics of the 
sounds were analysed using Praat version 6.4.18 (https://www.fon. 
hum.uva.nl/praat). The mean fundamental frequency (F0) ± SD 
was 310.51 ± 14.17 Hz for children's voices and 262.45 ± 24.79 Hz 
for adults' voices. The mean F0 range (maximum minus minimum 
F0) was 137.07 ± 81.75 Hz for children's voices and 148.20 ± 8.70 
Hz for adults' voices. Only female stimuli were used, consistent 
with previous research in horses (Jardat et al., 2023). Female 
stimuli were also used since distinguishing between boys and men 
may be easier due to larger acoustic differences in vocal charac
teristics such as F0 (Stathopoulos et al., 2011), whereas the 
contrast between girls and women provides a more challenging 
test. Each dog was presented with one child and one adult, 
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meaning that, across all trials, they were exposed to two in
dividuals. The four possible adult—child pairings (two adults × two 
children) were randomly assigned across participants.

Procedure

In each trial, the dog sat in front of a monitor while being gently 
held by the owner from behind, with hands placed on the dog's 
shoulders (Fig. 1). No lead was used. Owners were instructed to 
close their eyes or look downwards during stimulus presentation, 
and compliance was verified by the experimenter before each trial. 
Owners were blind to the experimental conditions. The presen
tation of auditory and visual stimuli was controlled using Visual 
Studio 2022 (Microsoft, U.S.A.) on a laptop. A voice (child or adult) 
was played twice through a Bluetooth speaker (Anker SoundCore 
mini, https://www.soundcore.com) positioned behind the 
monitor. Immediately after the voice was played, a face photo
graph that either matched or mismatched the voice appeared on 
the monitor for 10 s. The 28 × 29 cm photographs were presented 
on a 27-inch monitor. Four conditions were tested: 
adult—congruent, adult—incongruent, child—congruent and 
child—incongruent. Each dog completed one trial per condition, 
with intertrial intervals of at least 3 min. The number of trials was 
limited to maintain the dogs' attention and minimize inattentive 
trials. The order of trials was pseudorandomized to avoid 
consecutive repetitions of the same voice. Sessions were recorded 
with three video cameras: two (GoPro HERO 12, https://gopro.
com; JVC GZ-RX670-A) positioned in front of the dog and another 
(Sony HDR-CX680) positioned diagonally behind the dog.

To assess dogs’ experience with children, owners reported 
whether their dog had lived with children aged 3—6 years and 
whether the dog had lived with minors under 18 years of age. The 
3—6-year range was selected to match the age of the child stimuli 
(6-year-old girls) and to avoid including broader age groups with 
substantially different vocal characteristics. This range 

corresponds to preschool-aged children who are beyond infancy 
and capable of producing relatively fluent speech. In Japan, chil
dren aged 6 years are typically still considered preschool-aged, as 
compulsory schooling begins at age 7; therefore, we regarded ages 
3—6 years as a coherent developmental category.

Statistical Analyses

Looking time was defined  as the duration for which the dog 
oriented its head towards the centre of the monitor with gaze 
directed at the screen. A coder, blind to the conditions, counted the 
number of frames (30 frames/s) within each 10 s trial in which the 
dog was looking at the monitor. Looking time was then converted 
to seconds for analysis. The videos were analysed using Adobe 
Premiere Pro 2025 (Adobe Inc., U.S.A., https://www.adobe.com) 
software. Trials were excluded if the dog did not look at the 
monitor (92 trials in total). An additional seven trials were 
excluded due to camera error (four), intervention by the owner 
(one) or distraction due to outdoor noise (two). As a result, 177 of 
276 trials were included as valid. Table 1 presents the number of 
valid trials per condition. Intercoder reliability was assessed on 
20% of randomly selected videos, independently coded by a second 
coder, who was also blind to the conditions. The correlation be
tween the two coders for the looking time was strong (Pearson 
correlation r = 0.84, N = 58, P < 0.001), indicating good reliability.

All analyses were performed using R version 4.5.1 (R Core Team, 
2025). Looking time was analysed using linear mixed models 
(LMMs) implemented in the lmer function of the lme4 package 
(Bates et al., 2015). An initial model included the interaction be
tween face (adult/child) and congruency (congruent/incon
gruent); as this interaction was not significant,  the final  model 
included congruency, face, trial (1—4), experience (living with 
children aged 3—6 years; yes/no) and the interaction between 
congruency and experience as fixed effects. Participant identity 
was included as a random effect. The congruency*experience 
interaction was included to test whether experience with children 
altered the pattern of responses to congruent versus incongruent 
trials, rather than simply affecting dogs’ overall attention. Fixed 
effects were evaluated using Type II F tests via the Anova function 
in the car package (Fox & Weisberg, 2019), with denominator 
degrees of freedom estimated using the Kenward—Roger approx
imation (Kenward & Roger, 1997), which provides more accurate 
estimates of degrees of freedom in linear mixed models, particu
larly for unbalanced designs. To assess the robustness of findings, 
an additional model was fitted using a broader definition of child 
experience (living with minors under 18 years).

Given our a priori interest in the possible role of experience 
with children, supplementary analyses were conducted separately 
for dogs with and without experience of living with children aged 
3—6 years to examine group-specific congruency effects. To eval
uate the potential effects of trial order on missing data, we ana
lysed the probability of attending to the screen (looking versus not 
looking) using a binomial generalized linear mixed model 
(GLMM). As a further robustness check, looking time was analysed 
as a proportion of total trial duration using a beta-error GLMM. For 
both GLMMs, Type II Wald χ2 tests were conducted using the 
Anova function in the car package (Fox & Weisberg, 2019).

Ethical Note

All procedures were approved by the Animal Experiment Ethics 
Committee of the Graduate School of Human Sciences, The Uni
versity of Osaka (approval number: AHB-R6-1-0). Dog owners 
were registered volunteers from the university's child and pet 
participant database and participated voluntarily after giving 

60cm

Figure 1. Schematic showing apparatus used. The owner held the dog 60 cm away 
from the monitor. The monitor was connected to the laptop via an HDMI cable. Three 
cameras recorded the test, two positioned in front and one diagonally behind the dog, 
respectively. The speaker was placed behind the monitor.
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informed consent. The experiment was entirely noninvasive and 
conducted in a quiet room. Dogs were free to leave the testing area 
at any time if they showed signs of discomfort. No food or water 
restriction was applied, and sessions were kept brief to minimize 
potential stress.

RESULTS

Fig. 2 shows the average looking time at the monitor for all dogs. 
Mean looking times ± SD (s) for each condition were as follows: 
adult—congruent, 3.99 ± 3.22; adult—incongruent, 3.08 ± 2.30; 
child—congruent, 4.31 ± 3.21; and child—incongruent, 3.64 ± 3.28.

The LMM revealed a marginal effect of congruency (F1,131.38 =

3.20, P = 0.076, partial η2 = 0.03), with dogs showing a tendency to 
look longer at the monitor in the congruent condition than in the 
incongruent condition. There were no significant  effects of face 
(F1,126.64 = 1.22, P = 0.272, partial η2 = 0.009), trial (F1,125.84 = 0.01, 
P = 0.917, partial η2 < 0.001) or experience (F1,65.66 = 0.49, P =
0.485, partial η2 = 0.006). The interaction between congruency 
and experience was also not significant (F1,135.32 = 1.26, P = 0.265, 
partial η2 = 0.006). Using the broader definition of child experi
ence (living with minors under 18 years of age) yielded a similar 
pattern of results (Table S1 in the Supplementary Material). Spe
cifically, there was again a marginal effect of congruency 
(F1,130.43 = 3.09, P = 0.081, partial η2 = 0.03), whereas neither the 
main effect of experience nor its interaction with congruency was 
significant (Ps > 0.300).

Separate analyses for dogs with and without experience of 
living with children aged 3—6 years showed that the tendency to 
look longer in congruent than in incongruent conditions was 
observed only in dogs with such experience (Fig. S1 in the 
Supplementary Material). In this group, congruency had a signif
icant effect (F1,33.93 = 4.32, P = 0.045, partial η2 = 0.11), whereas no 
such effect was observed among dogs without child experience 
(P = 0.352; Table S2 in the Supplementary Material).

A binomial GLMM examining the probability of attending to the 
screen (looking versus not looking) showed that dogs were less 
likely to look at the screen in later trials (χ2

1 = 6.00, P = 0.014), 
indicating a habituation effect. However, neither congruency nor 
its interaction with trial significantly  affected the likelihood of 
looking (Ps > 0.880), suggesting that the exclusion of trials with no 
looking did not systematically bias the comparison between 
congruent and incongruent conditions (Table S2 in the Supple
mentary Material).

Finally, a beta-error GLMM analysing looking time as a pro
portion of total trial duration yielded the same overall pattern of 
results, with a marginal effect of congruency (χ2

1 = 2.83, P =
0.093), indicating that dogs tended to look longer in congruent 
than incongruent conditions (Table S2 in the Supplementary 
Material).

DISCUSSION

Our results showed that dogs tended to look longer in 
congruent than in incongruent conditions for both adult and child 
stimuli. This effect was marginal when considering the full sample. 
Exploratory analyses indicated that the effect reached significance 
only in dogs with experience of living with children aged 3—6 
years. However, because the interaction between congruency and 
experience was not significant  in the main model, this finding 
should be interpreted with caution. Nevertheless, the observed 
pattern raises the possibility that direct experience with young 
children may enhance dogs' sensitivity to auditory—visual con
sistency between children's and adults' faces and voices.

These findings support the view that dogs' perceptions of hu
man social categories are flexible and may be shaped by their 
developmental environment and everyday experiences with 
humans (Ratcliffe et al., 2014). This contributes to ongoing debates 
regarding whether canine sociocognitive abilities primarily reflect 
evolutionary processes associated with domestication (Hare et al., 
2002; Hare & Tomasello, 2005) or are shaped by learning and 
experience (Udell et al., 2008, 2010). Although the present study 
does not directly address this distinction, as it lacks a comparative 
approach, the exploratory findings suggest that direct experience 
with young children may play a role in shaping dogs’ sensitivity to 
human age-related cues.

We predicted that dogs would look longer in incongruent 
conditions than in congruent conditions. However, the findings 
showed the opposite trend: dogs spent more time looking in 
congruent trials. One explanation is that the unfamiliarity of the 
stimuli prevented expectancy violations from occurring, leaving 
dogs in an early processing stage regarding the representation 
between the voices and faces of children and adults. In develop
mental research, human infants show ‘familiarity effects’ when 
stimuli are novel or insufficiently encoded, while ‘novelty effects’ 
emerge only after learning or repeated exposure (Hunter & Ames, 
1988; Kidd et al., 2012; Powell & Spelke, 2018). Similarly, dogs in 
this study may have been more attentive to congruent pairings 
because they appeared more coherent when identity cues were 
absent. Adachi et al. (2007) found expectancy violations occurred 
when dogs were presented with their owner's voice and face, 
highlighting the importance of familiarity. In contrast, in our 

Table 1 
The number of valid data points representing the number of trials with dogs looking at the monitor in each condition

Adult face Child face

Congruent voice Incongruent voice Congruent voice Incongruent voice

Trials 51 42 38 46

Child

M
ea

n
 l

oo
ki

n
g 

ti
m

e 
(s

)

Face

Adult

5

4

3

2

1

0

IncongruentCongruent

Figure 2. Mean looking time at the monitor across conditions (N = 69). Error bars 
indicate standard errors. Blue bars represent congruent conditions and red bars 
incongruent conditions.
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study, the absence of familiar voices and faces may have limited 
the possibility of expectancy-violation responses. The relatively 
short overall looking times observed in the present study may 
further reflect the limited salience of unfamiliar stimuli. However, 
the use of unfamiliar individuals was necessary to isolate re
sponses to age categories rather than to specific  familiar in
dividuals. Future studies could test this interpretation by 
examining dogs with greater experience of particular age groups 
or using more naturalistic auditory—visual stimuli, such as dy
namic videos of speaking individuals rather than static photo
graphs paired with recorded voices. Such stimuli may allow dogs 
to make fuller use of age-related cues.

Interestingly, similar effects have been reported in cats for 
object permanence tasks using a violation-of-expectancy para
digm: contrary to expectations, cats showed greater interest in 
knowledge-consistent events than in violation events (Forman 
et al., 2025). This indicates that our findings  are not unique to 
dogs and that animals may sometimes respond to expectancy vi
olations in unexpected ways, warranting further research into the 
motivational and cognitive explanations for this response. Never
theless, substantial variation was observed in the present study: 
among dogs with at least one valid congruent and one valid 
incongruent trial, 23 showed longer looking in congruent than in 
incongruent trials, whereas 24 showed the opposite pattern. This 
variability suggests heterogeneity in the extent to which individ
ual dogs form or use cross-modal expectations about human age 
categories.

Although a previous study did not find evidence that dogs form 
cross-modal representations of conspecific age classes (Kawaguchi 
et al., 2024), the present findings suggest that they may form such 
representations for human age classes, as indicated by their 
sensitivity to whether a face matched the age implied by a voice. 
Domestication may have shifted dogs' social attention. Marshall- 
Pescini, Schwarz, et al. (2017) demonstrated that wolves outper
form dogs in conspecific cooperation tasks, suggesting that dogs' 
motivation or cognitive skills for interacting with their own spe
cies may have diminished through domestication. Moreover, 
compared to their wild counterparts, dogs rely less on pack 
members for both foraging and pup rearing, which may have led to 
less sensitivity to puppy cues (Marshall-Pescini, Cafazzo, et al., 
2017). However, dogs are highly attuned to human communica
tive signals, such as understanding pointing gestures and gaze 
following (Mikl€osi et al., 1998; Soproni et al., 2001; T�egl�as et al., 
2012). Consequently, conspecific  age information may have lost 
social relevance, while human social categories may have become 
more central to dogs’ everyday interactions.

This study has some limitations. The first  limitation lies in 
methodological choice. We employed a single-stimulus design 
rather than the preferential-looking paradigm (presenting two 
pairs). Preferential looking has been widely adopted in cross- 
modal research, with studies showing that animals, including 
dogs, tend to look longer at congruent auditory—visual pairings 
(e.g. Albuquerque et al., 2016; Proops & McComb, 2012; Quaranta 
et al., 2020; Ratcliffe et al., 2014, but see Jardat et al., 2023; Tr€osch 
et al., 2019). However, while preferential looking enables direct 
comparison between two simultaneous stimuli, it may also create 
attentional competition, which may obscure subtle differences in 
cognitive processing. By presenting one stimulus at a time, we 
sought to isolate the dog's responses to each individual pairing 
without the confounding influence  of competing visual stimuli. 
This enabled us to more clearly assess the degree of attentional 
engagement elicited by each condition. Whether similar results 
can be replicated using a preferential-looking paradigm remains 
an important question.

Second, we examined only two broad age categories (adults 
versus children) using a limited set of stimuli, comprising only 
female individuals and only two identities per age category. Thus, 
the findings  cannot be readily generalized to broader human 
populations. It is also unknown whether dogs can discriminate 
finer distinctions in human age, such as infants versus older chil
dren or middle-aged versus older adults. Thus, we did not explore 
whether dogs perceive changes in human age as a continuous 
quantity. Future studies using a larger and more diverse set of 
stimuli are needed to determine whether dogs form more general 
cross-modal representations of human age.

Third, we used a binary measure of whether dogs had lived with 
a child as an indicator of ‘experience with children’. Dogs coded as 
‘no experience’ may nevertheless have had incidental exposure to 
children in daily life, such as on walks or in other social situations. 
Moreover, we did not take into account how long the dogs had 
cohabited with children. In future studies, the frequency, quality 
and duration of contact with children should be considered.

Finally, although owners were instructed to close their eyes 
and were unaware of the experimental conditions, they could 
hear the auditory stimuli. Therefore, subtle unintentional cueing 
cannot be entirely excluded. This possibility could be minimized 
in future studies by requiring owners to wear sound-attenuating 
headphones.

In summary, our findings provide tentative evidence that dogs 
may associate human voices with corresponding facial age cate
gories. However, this effect was weak at the group level and should 
be interpreted with caution, particularly given the limited number 
of stimuli used in the study. The results suggest that dogs’ sensi
tivity to human age-related cues may be influenced by individual 
experience, although this effect was not robust across all analyses.
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