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A B S T R A C T   

Although it has been known for over 40 years that people tend to adopt similar communication styles with both 
infants and dogs, the visual component of infant-directed speech (motherese) has been overlooked in research. 
The aim of the current study was to investigate variations in visual prosodic features across different addressees 
(i.e. dogs, infants, and adults) and the intended goal of communication. Parents who were also dog owners 
interacted with their infant (6–18 m.o.), their family dog and their spouses as adult-directed control in three 
different, 1–2-minute-long scenarios: language tutoring, attention-getting, and fixed sentences. We compara
tively analysed speakers’ (N=46; 23 females, Mage= 34.41 years, SD=4.41) facial expressions (i.e., happy, sur
prised, neutral) and emotional states (valence, arousal) across scenarios and conditions using Noldus FaceReader 
software. Results revealed a significant interaction effect of condition and situation. As expected, visual prosody 
was the least intense in the dog-directed condition, with language tutoring showing the lowest intensity. Fixed 
sentences, with lexical content intended for infants (i.e. nursery rhyme), exhibited consistently the highest in
tensity. Interestingly, adult-directed prosody toward spouses resembled infant-directed prosody more than ex
pected. In summary, our results highlight disparities in the interpretation of facial expressions in both con- and 
interspecies communication. Despite the study’s limitations, it emphasizes the importance of ongoing visual 
prosody characterisation, inviting further clarification and reconsideration of the dynamics between the visual 
and acoustic aspects of motherese and dog-directed talk as well as the role of bonding between interactants. 
These insights underscore the benefits of comparative cognition involving canines.   

1. Introduction 

Over 40 years ago, evidence supporting the existence of dog-directed 
(DD) speech or doggerel – a communication style resembling infant- 
directed (ID) talk – was first reported (Hirsh-Pasek and Treiman, 
1982). Although different cultures and languages might result in vari
ability in some properties (e.g., Farran et al., 2016) people can effec
tively recognise the unconsciously modulated ID speech register when 
hearing it and distinguish it from typical adult discourse (Grieser and 
Kuhl, 1988; Werker, Pegg and McLeod, 1994; Bryant and Barrett, 2007; 
Broesch and Bryant, 2015; Hilton et al., 2022). Recent demonstrations 
have revealed that employing a high-raised pitch with various pitch 
contours (resulting in a higher fundamental frequency – F0), a slower 
tempo and the use of simplified, frequently repeated words are tools 

utilized by both mothers and fathers (e.g., Werker and McLeod., 1989; 
Gergely et al., 2017; 2023, Shapiro, Hippe and Ramírez, 2021). 
Compared to motherese, doggerel has an even higher F0 but lacks 
hyperarticulation (Gergely et al., 2017). 

With respect to the main focus of our study, centred on the function 
of motherese and doggerel, a scientific consensus has not been reached. 
The vast majority of studies agree that language tutoring is one of the 
primary objectives of infant-directed speech (e.g. Burnham et al., 2002), 
but it also conveys information about the speaker’s identity and in
tentions (Fernald, 1989; Mehler et al., 1978). Note that acquiring and 
maintaining the addressee’s attention has also been suggested as 
another potential function (Fernald, 1985; Spinelli et al., 2017). Others 
argue that increasing positive interactions (Scherer, 1979; Murray and 
Trevarthen, 1985), expressing emotional state (Scherer, 1995) and 
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strengthening bonding between the interacting partners (Fernald, 1992) 
can also be linked to the affective function of motherese and doggerel. 

An intriguing facet of recent literature is that while numerous pub
lications delve into the acoustic features of motherese (for a review: 
Soderstrom, 2007; Cox et al., 2023) and doggerel (e.g. Ringrose, 2015) 
there is a notable scarcity of literature, if any, on their visual features. 
This imbalance may stem from the fact that, similar to dog-directed 
speech, ID talk heavily relies on the acoustic modality, promoting lan
guage acquisition, vowel discrimination (through hyperarticulation) 
and word segmentation in infants (e.g., Trainor and Desjardins, 2002; 
Song, Demuth and Morgan, 2010; Thiessen, Hill and Saffran, 2005; 
Wang et al., 2018). However, it is important to note that the perception 
of relevant visual cues during communication encompasses all kinds of 
non-verbal signals of body language: proximity, posture, gesture, mim
icry (i.e., facial movement) and eye contact (e.g., Hadar, 1989) and the 
listener’s linguistic ability level is one of the factors (e.g., gender, age, 
etc.) influencing the chosen speech style (e.g., DePaulo and Coleman, 
1986; Kitamura and Burnham, 2003). Taken together, there is growing 
acceptance that both acoustic and visual modalities actively shape the 
dynamics of parent-infant interactions, contributing to the information 
content of infant-directed speech situations (Englund and Behne., 2020). 

Despite its significance, investigating ID in a comprehensive, longi
tudinal manner is limited since infants and children display an expo
nential development curve compared to youth and adulthood (Craik and 
Białystok., 2006). In line with the review by Weinstein and Baldwin 
(2022) which emphasised the need for further investigations into the 
multi-dimensional complexity of ID speech, incorporating experimental 
subjects with varying linguistic skills may help address some of the 
existing limitations in the literature. 

Dogs are feasible candidates for such comparative studies (e.g. 
Gergely et al., 2023), not only because they are often regarded as “family 
members” (Smith, 1983; Tannen, 2004) and share the same social 
environment as infants, exhibiting child-like attachment behaviours (e. 
g., Topál et al., 1998), but also because they prefer speech with 
infant-directed talk properties (Burnham, 2002; Jeannin et al., 2017; 
Gergely et al., 2021) over casual adult-directed talk. This is unsurpris
ing, given that they rely on human attentional cues such as the orien
tation of the body, head and eye (Gácsi et al., 2004) and they are able to 
detect humans’ facial expressions (Müller et al., 2015) and emotions 
(Albuquerque et al., 2016). Moreover, eye contact with the human 
partner serves as a social reference for the dog and provides a rich source 
of information about human intentions and readiness to communicate 
(Savalli et al., 2016). At the same time, findings indicating the lack of 
vowel hyperarticulation in dog-directed speech (Gergely et al., 2017) 
suggest the absence of language tutoring function in such situations. 
This aligns with the concept of infants being treated as future speakers, 
in contrast to the non-speaker characteristic attributed to dogs. 

Concerning the facial expressions employed by the human speaker in 
infant-directed speech, Chong et al. (2003) have described two primary 
facial expressions, characterised by exaggerations in the eye and mouth 
area, which express happy and surprised emotions. A more recent study 
(Gergely et al., 2023) aimed, to some extent, to replicate the findings of 
Chong et al. (2003) in a comparative framework and include 
dog-directed speech in the study. In a within-subject design, they 
manually coded still images extracted from videos using the gold stan
dard method (i.e. Facial Action Coding System, FACS, Ekman and 
Friesen, 1978) and compared facial expressions and intensity levels 
across three situations: Task solving, Fixed sentences and 
Attention-getting (i.e., joint attention using an object). Authors identi
fied six distinct facial expressions referred to as the ‘Prosodic Faces’. All 
six were commonly displayed when speaking to infants and dogs but 
were rarely observable or entirely absent when talking to friendly but 
unfamiliar adults. These results confirm the context-specificity of facial 
prosody. Another intriguing result of this study was the significantly less 
frequent and intense facial prosody with dogs compared to infants 
showed both by female and male speakers. This implies that facial 

prosody might also have species-specific features. 
The aim of the current study is to clarify the function of visual 

prosody in infant-directed speech through a comparative framework and 
methodological design that has proven successful, albeit with some 
necessary modifications. We examine facial prosodic features observed 
in adult-to-dog/infant/adult communicative interactions recorded in a 
natural, non-laboratory environment. Note, that in contrast to earlier 
studies, we employ a fine-grained resolution facilitated by the auto
mated analysing program, the FaceReader software. In line with previ
ously suggested limitations of using adult-directed speech toward 
unfamiliar adults as a control condition for infant-directed speech to
ward own infants (e.g. Trainor et al., 2000), we applied spouse-directed 
talk in the present study. This way, our three experimental conditions 
were more balanced for personal relationships between interactants, as 
speakers were talking to different members of the same family (i.e. 
family dog, infant and spouse). At the same time, it is important to note 
that measuring attachment styles and social status of the interactants 
was beyond the scope of this paper. Hence, conditions could vary in 
these parameters. 

Regarding the question of whether specific facial features contribute 
to the affective or cognitive functions of visual prosody, we hypothe
sized that positive facial emotional expressions would be more intense 
and more frequent in ‘attention-getting’ compared to ‘language tutoring’ 
situations (for the description of different situations – see Methods). The 
intensity of visual prosody accompanying the ‘fixed sentences’ situation 
may fall between the intensities observed in the above two situations 
(Gergely et al., 2023). Furthermore, considering the significant differ
ences in linguistic competence among dogs, infants, and adult partners, 
we anticipated the most pronounced addressee-specific distinctions in 
the language tutoring situation. 

We also set out to investigate whether there are any addressee- 
specific facial prosodic features in adult-to-dog/infant/adult communi
cation. In line with the findings of Gergely et al. (2023), we hypothesised 
a less emphasised visual prosody towards dogs compared to infants. 
Nevertheless, given that lover’s talk shares acoustic properties with 
infant-directed speech (e.g., Kranjčić, 2016), we anticipated 
adult-directed communication to be closer to infant-directed commu
nicative interactions in this regard. 

2. Methods 

2.1. Participants 

Forty-six participants (23 women, 23 men, mean age ± SD =34.41 ±
4.41 years) were recruited from 23 volunteering families. All partici
pants were native Hungarian speakers. Having both a family dog (older 
than one year; 10 female and 22 male dogs, mean age ± SD: 5.98 ± 3.54 
years) and an infant (6–18 months-olds, 11 girls and 12 boys, mean age 
± SE: 10.42 ± 3.99 months) was a criterion for inclusion. Participants 
had no prior knowledge of the precise aim of the experiment, including 
details about facial expressions, hypotheses, and predictions. They were 
informed only that the study aimed to investigate infant-, dog-, and 
adult-directed communication. 

2.2. Procedure 

The data collection took place at the participants’ homes in the 
presence of two experimenters. While one explained the instructions, the 
other experimenter managed the technical equipment required for 
recording. Each mother and father were separately recorded in a within- 
subject design while interacting with their infant (infant-directed con
dition, ID), their family dog (dog-directed condition, DD), and their 
spouses (adult-directed condition, AD). The participants were instructed 
to sit approximately 0.5–1 m from the addressee (Fig. 1). While leaning 
over or touching the addressee was not prohibited overall, participants 
were encouraged to keep a sitting position during the interaction and 
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avoid covering their faces. The addressee remained in a relatively fixed, 
comfortable position, possibly at eye level with the speaker (or in a way 
that did not abrupt the recording of the speaker’s face). Infants and dogs 
were gently held in the position by the other partner (helper) if needed 
(Fig. 1a). In these cases, the helper was passive and non-engaging. The 
interactions were recorded using three smartphones and one micro
phone. Each recording phase consisted of three situations (attention- 
getting, language tutoring, and fixed sentences) in the ID, DD, and AD 
conditions, respectively. The order of the situations was counter
balanced between speakers and conditions (i.e. AD, DD, ID), and it was 
semi-randomized (i.e. for each condition, one-third of speakers started 
with AT, one-third started with FIX and one-third with LT situations). 

2.3. Attention-getting & maintaining (AT; 1 minute) 

Participants were instructed to capture the addressee’s attention and 
keep their focus for one minute. There were no restrictions on achieving 
this task; hence, the aim was to observe natural methods employed by 
parents to become the centre of the addressee’s undivided attention. 
Therefore, no object was included, which was expected to result in more 
pronounced prosodic expressions. 

2.4. Language tutoring (LG; 1+1 minutes) 

This situation included habituation/training (object presenting) and 
testing (multiple-choice). Before the recording sessions, the experi
menter selected one made-up word (label) out of three options (“dan
idu”, “burida”, “zibula”) and two objects (a target and a non-target 
object) out of five (see Figure S1). The labels and objects were semi- 
randomised with the criteria that within each family, objects and la
bels selected for one parent could not be selected again for the other. 

During the habituation phase, the participants helped the addressee 
build an association between the meaningless word (label) and the 
target object while simultaneously holding the two unknown objects in 
their hands. The participants could only refer to the distractor using 
demonstrative pronouns (i.e., ‘this’, ‘that’). The instruction stated to 
speak about both objects separately for at least 30 seconds and use the 
target word/label as much as possible (at least thrice). The addressee 
was not allowed to touch either object during this phase. 

In the second phase (after approximately 1 minute), the participants 
switched the objects in their hands and encouraged the addressee to find 
and choose the target object by referring to the previous label. If the 
addressee showed a choice by reaching or touching, the objects were 
switched back to the original position for repeated testing. The phase 
concluded after two clear choices, regardless of correctness. In the AD 
condition, participants hid their hands behind their backs while 
switching the objects’ positions if desired. Partners were asked to guess 
the location of the target object (left or right hand). 

2.5. Fixed sentences (FIX; max. 1 minute) 

The participants were asked to tell a nursery rhyme: Cini-cini muz
sika; táncol a kis Zsuzsika; jobbra dől, balra dől; tücsök koma hegedül (in 
English: "Cini-cini music plays; little Susan dances away; leaning to the 
right, leaning to the left; the cricket buddy plays the fiddle”) and three 
predetermined sentences (from Gergely et al., 2017) to the addressee: 
(#1) Nézd csak, milyen szép idő van odakint! (In English: Just look! What 
nice weather!) (#2) Akarsz sétalni egyet? (In English: Do you want to go 
for a walk?) (#3) Úgy látom, unatkozol. Nem csinálunk valami mást? (In 
English: You seem really bored. Shouldn’t we do something else?). 

2.6. Stimuli and materials 

3 smartphones (iPhone 8 S/ Samsung Galaxy A22/ iPhone 13 pro, 
Samsung Galaxy A70, OnePlus Nord N10) with additional tripod stands 
and a microphone (Zoom F2 recorder with LMF-2 lavalier microport) 
were used for recording. The first camera - always the OnePlus Nord N10 
[resolution: 1080×60 fps; refresh rate: 90 Hz] - was focused on the 
speaker’s torso. Since this smartphone was held by one experimenter, 
flexibly following the natural movement of the participant was appli
cable. The second camera recorded the reaction of the addressee, while 
the whole interaction (from the profile side of the communicating 
partners) was captured by the third smartphone with a wide angle. The 
microphone was clipped on the speaker’s collar or sleeve. 

The nursery rhyme and the three fixed sentences used in the 
attention-getting situation were printed on an A/4 sheet of paper, with a 
font size visible from a 2–3-meter distance, to prevent confusion and 
disturbance. The set of eligible objects used in the language tutoring 
situation consisted of a green silicone spoon rest, a yellow silicone tea 
infuser, 1/5th of a pink silicone waffle mould, a lavender plastic garlic 
press and an orange silicone door/window stopper (see Figure S1). 

2.7. Data acquisition and analyses 

First, video recordings of the speakers’ faces were analysed using the 
FaceReader software (Noldus FaceReader 8, www.noldus.com/f 
acereader; Skiendziel et al., 2019; Kyranides et al., 2022) based on the 
Facial Action Coding System method (FACS; Ekman and Friesen, 1978), 
facilitating a quicker, more reliable analysis and allowing 
information-gathering from continuous variables. One video consisted 
of all three situations, resulting in 3 videos per speaker. The starting and 
ending points of situations as well as the non-relevant parts of the re
cordings (transition between situations or where the situation got dis
rupted due to, e.g., the speaker forgetting instructions and addressing 
the experimenter), were manually coded. The clips falling into the latter 
category were excluded, while the software automatically coded certain 
sections unsuitable for evaluation (e.g., when the face was partially or 

Fig. 1. Examples of experimental arrangements. a) infant-directed, ID; b) dog-directed, DD; c) adult-directed, AD conditions. [a) and c) in Language Tutoring, b) in 
Attention-getting situations.] *Permission is obtained for the use of these participants’ images for publication. 
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covered entirely) (i.e., FIT_FAILED). These missing values (NA) stayed a 
part of the data set. The analysis focused on the participants’ (speakers’) 
facial prosodic features and incorporated five estimated intensity levels 
(0− 1) per second for seven emotional faces (happy, neutral, surprised, 
angry, sad, scared, disgusted), two emotional states (valance and 
arousal) and 20 Action Units (i.e., individual components of muscle 
movement of the face) To remain in the scope of the research questions, 
the following statistical examinations focused on the two most relevant 
emotional expressions previously reported (Chong et al., 2003; Gergely 
et al., 2023) to dominate these interactions (Happy, Surprised) and two 
emotional states (Valence, Arousal). In addition, we also analysed 
Neutral faces as a contrast to the emotionally rich faces. Arousal in
dicates the subject’s activity level, that is, whether any facial movement 
enables the appearance of facial expressions. Valence implies the sub
ject’s positive or negative emotional state and is linked to the funda
mental frequency (F0), an essential primer acoustic characteristic of ID 
speech (Dmitrieva et al., 2008). It is continuously calculated by sub
tracting the highest intensity among the three negative expressions (i.e., 
“angry”, “sad”, and “disgusted”) from the intensity of ‘Happy’ at a given 
moment (Loijens and Krips, 2018, p. 7). 

R studio (https://www.rstudio.com/) was used for the statistical 
analysis (R 4.2.3 using RStudio 2023.12.0+396). We analysed the in
tensity of facial prosodic features by conditions and situations with 
linear mixed models (GLMM and LMM, nlme and lme4 package, glmer 
and lme functions, Bates et al., 2015; Pinheiro and Bates, 2000) with 
AIC-based backwards elimination (MASS package, drop1 function, 
Venables and Ripley, 2002) to find parsimonious models. We analysed 
the distribution of each variable with histograms and QQ plots. In line 
with the distributions, we applied GLMM for Gamma distribution with 
log link function for ‘Happy’ and ‘Surprised’ facial expressions, GLMM 
for Gaussian distribution with log link function for ‘Neutral’ and 
‘Arousal’, and LMM fit by maximum likelihood for ‘Valence’. As recent 
findings suggest no major prosodic differences based on the speaker’s 
gender (Gergely et al., 2017; Gergely et al., 2023) and our hypotheses 
were not specified for gender effects, we did not include speaker’s 
gender as a fixed effect to the models. Therefore, all models included 
condition (AD, DD, ID), situation (AT, LG, FIX) and their interaction as 
fixed effects. First, we included speaker ID and family ID in the models as 

a random intercept (speaker nested in family) in order to control for 
dependence and repeated measurements. After comparing model per
formance (compare performance function) and checking the explained 
variance, family ID was dropped out as it explained no variance and only 
speaker ID was included as a random intercept in all final models. For 
post-hoc pairwise comparisons, we used Tukey method (emmeans 
package, Lenth, 2023). 

3. Results 

3.1. Emotional facial expressions 

Model selection showed a significant interaction effect of condition 
× situation for Happy facial expression (LRT: χ2

4=633.54, p<0.001). 
Pairwise comparisons revealed that Happy expressions appeared in AD 
and ID speech with significantly higher intensity than in DD speech in all 
situations (all p<0.001, Fig. 2, for detailed statistics, see Table S1). 
While Happy facial expression intensity differences varied across situa
tions between ID and AD conditions. In FIX situation, participants dis
played similarly intense Happy faces toward their infants and spouses 
(p=0.494, Fig. 2). During AT situation, they displayed more intense 
Happy expressions in ID than in AD condition (p<0.001, Fig. 2). On the 
contrary, during LG situation, more intense Happy expressions were 
found in AD than in ID condition (p<0.001, Fig. 2). Within conditions, 
differences in the Happy expression intensities between situations fol
lowed a similar pattern in ID and AD conditions, namely that speakers 
used the highest intensity during FIX, then in AT situation, and the 
lowest intensity was found during LG situation (all p<0.001, Fig. 2, for 
detailed statistics, see Table S1). In DD condition, however, the lowest 
intensity for Happy expressions was found during AT, then in LG and the 
highest in FIX situation (all p<0.001, Fig. 2, for detailed statistics, see 
Table S1). 

In sum, Happy facial expressions were the most intense toward 
conspecific partners (i.e. infants and spouses) and FIX sentences situa
tion evoked the most intense Happy faces, which included the nursery 
rhyme (see Table 1). 

Similar to Happy, the GLMM showed significant condition × situa
tion interaction for Surprised facial expression (LRT: χ2

4=226.17, 

Fig. 2. The intensity level of Happy facial prosodic features during situations across conditions. [Within the boxplots, the horizontal line represents the median, the 
box shows the quartiles, the whiskers represent the range, and the violin plots depict the density of the data. Situations yellow - attention-getting; dark blue - fixed 
sentences and nursery rhymes; turquoise - language tutoring. Conditions: AD - adult-directed; DD - dog-directed; ID - infant-directed.]. 
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p<0.001). Comparing conditions pairwise, Surprised expressions were 
the most intense during AD, then in ID, and the least intense during DD 
condition in all three situations (all p<0.001, Fig. 3, for detailed sta
tistics, see Table S2). FIX again was the leading situation with the 
highest intensity of Surprised expressions, while participants displayed 
less intense Surprised expressions in AT, and even less intensity was 
observed during LG situation toward all partners (all p<0.001, Fig. 3, for 
detailed statistics, see Table S2). 

Overall, Surprised faces of the highest intensity were found towards 
adults (i.e. the spouses), especially when participants were reciting fixed 
sentences including a nursery rhyme (see Table 1). 

Model selection again showed a significant effect of condition ×
situation for Neutral facial expressions (LRT: χ2

4=994.48, p<0.001), 
though it displayed an opposite tendency to Happy and Surprised. The 
post hoc pairwise comparison shed light on significant differences be
tween conditions: the least amount of facial expressions lacking 
emotional intensity (i.e.: Neutral expressions of lowest intensity) was 
found in ID, while the most intense Neutral faces appeared during DD 
speech, and AD fell between them (all p<0.001, Fig. 4, for detailed 
statistics, see Table S3). During DD condition, the most neutral facial 
expressions were present in AT, followed by LG, and last came FIX with 
the least intense Neutral faces (all p<0.001). Although a similar ten
dency was shown in AD, namely FIX possessing the least intense Neutral 
expressions, AT and LG had no significant difference (p=0.574, Fig. 4). 
In the case of ID speech, participants displayed the most Neutral faces in 
LG, while AT and FIX did not differ significantly (p=0.964, Fig. 4). 

To conclude, the most Neutral facial expressions appeared towards 

dogs, and the effect of the situation varied according to the partner (see 
Table 1). 

3.2. Emotional state during situations 

Concerning the Valence, LMM revealed a significant interaction ef
fect of condition × situation (LRT: χ2

4=587.89, p<0.001), with the post 
hoc comparison showing significant differences between all conditions 
(all p<0.001, Fig. 5, for detailed statistics, see Table S4). During all three 
situations, speakers expressed the most positive facial expressions to
ward adults (i.e. their spouses) and then toward their infants and the 
least positive faces were expressed toward dogs (all p<0.001, Fig. 5, for 
detailed statistics, see Table S4). Overall, FIX was the leading situation 
in all conditions with the most positive valence, followed by AT and LG 
presented the least positive valence (all p<0.001, except AT vs. LG in DD 
condition, p=0.217). It is important to note that speakers’ facial 
emotional states toward dogs were close to zero (i.e., either no emotions 
were shown, or if any positive or negative emotions appeared on the 
face, their intensity balanced out). In sum, facial emotional state (i.e. 
Valence) was the most positive towards adults (i.e. spouses) and FIX 
situation, again, evoked the most emotional and positive faces (see 
Table 1). 

Finally, the GLMM model indicated a significant interaction effect of 
condition × situation for Arousal (LRT: χ2

4=490.17, p<0.001). The 
lowest level of facial muscle movements (i.e. Arousal) was observed in 
DD as opposed to ID and AD conditions in all three situations (all 
p<0.001, Fig. 6, for detailed statistics, see Table S5). Differences in 

Table 1 
Summary of results on facial prosody toward adults (AD, i.e. spouses), infants (ID) and dogs (DD) in three situations, including Attention-getting (AT), Language 
tutoring (LG) and Fixed sentences (FIX) with nursery rhymes.   

Happy Surprised Neutral Valence Arousal 

Attention-getting (AD<ID)>DD (AD>ID)>DD (DD>AD)>ID (AD>ID)>DD (AD<ID)>DD 
Language Tutoring (AD>ID)>DD (AD>ID)>DD 
Fix sentences (AD=ID)>DD (AD=ID)>DD 
Adult-directed (FIX>AT)>LG (FIX>AT)>LG (AT=LG)>FIX (FIX>AT)>LG (FIX>AT)>LG 
Infant-directed LG>(AT=FIX) 
Dog-directed (FIX>LG)>AT (AT>LG)>FIX FIX>(AT=LG)  

Fig. 3. The intensity level of Surprised facial expression during situations across conditions. [Within the boxplots, the horizontal line represents the median, the box 
shows the quartiles, the whiskers represent the range, and the violin plots depict the density of the data. Situations: yellow - attention-getting; dark blue - fixed sentences 
and nursery rhymes; turquoise - language tutoring. Conditions: AD - adult-directed; DD - dog-directed; ID - infant-directed.]. 
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facial Arousal toward infants and adults varied across situations. During 
AT situation, a higher level of Arousal was present towards infants, then 
towards adults (p<0.001, Fig. 6, for detailed statistics, see Table S5). In 
contrast, during LG situation, participants displayed significantly more 
muscle movements on their faces towards adults than toward infants 
(p<0.001), while during FIX situation no difference was found between 
ID and AD conditions (p=0.819, Fig. 6, for detailed statistics, see 
Table S5). Pairwise comparisons revealed that participants exhibited 
significantly more facial muscle movements during FIX situations than 
in AT, and significantly fewer facial movements were observed during 

LG situations toward all partners (all p<0.001, Fig. 6, for detailed sta
tistics, see Table S5; Table 1). 

4. Discussion 

One of the initial objectives of the study was to improve the meth
odology used by Gergely et al. (2023) and to compare the nature of facial 
prosodic features in dog-, infant- and adult-directed talk within cogni
tive (Language tutoring) and attentive/affective (Attention-getting and 
Fixed sentences) scenarios. At first glance, the results confirm the 

Fig. 4. The intensity level of Neutral facial expression during situations across conditions. [Within the boxplots, the horizontal line represents the median, the box 
shows the quartiles, the whiskers represent the range, and the violin plots depict the density of the data. Situations: yellow - attention-getting; dark blue - fixed sentences 
and nursery rhymes; turquoise - language tutoring. Conditions: AD - adult-directed; DD - dog-directed; ID - infant-directed.]. 

Fig. 5. Emotional state measured on the face by Valence during situations across conditions. [Within the boxplots, the horizontal line represents the median, the box 
shows the quartiles, the whiskers represent the range, and the violin plots depict the density of the data. Situations: yellow - attention-getting; dark blue - fixed sentences 
and nursery rhymes; turquoise - language tutoring. Conditions: AD - adult-directed; DD - dog-directed; ID - infant-directed. 
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hypothesised expectation that communicating positive content intended 
for infants is associated with more pronounced facial muscle movement. 
At the same time, a somewhat surprising twist – namely, the low in
tensity of facial prosody toward dogs in contrast to the almost 
infant-directed-like intensity toward adults (i.e. spouses) and the exag
gerated facial prosody during Fixed sentences situation – refreshes the 
interpretation of expectations. 

Let us systematically address our questions and inspect the findings 
point by point: As for function dependency, our results highlight that 
when conveying a positive emotional state is highly relevant (i.e., in the 
case of affective functions), the speaker’s face serves as an excellent 
medium for reflecting e.g., their engagement and inner joy. The 
increased facial intensity observed in the Fixed sentences (nursery 
rhymes) and Attention-getting situations as well as the decreased intensity 
during Language tutoring toward conspecific partners (i.e. adult-directed 
and infant-directed conditions) aligns with our hypothesis. This in
dicates that exaggerated visual (facial) expressions serve as an efficient 
tool for capturing and maintaining attention during conspecific 
communicative interactions. These facial expressions may function as 
mediators in joint attentional situations, serving both as initiator and 
feedback to signal the speaker’s readiness and willingness to engage in 
interactions with either an adult or a child partner. Moreover, our results 
revealed a high impact of infant-directedness in a given situation on 
facial prosody. Namely, a high level of intense facial prosody during the 
Fixed sentences situation (involving a popular nursery rhyme) was clearly 
perceived by the speakers as content intended for infants or children. 
The speech style of such rhymes is usually performed with distinctive 
rhythm and melody, which facilitate language acquisition (e.g. Suppa
nen et al., 2019). When uttering rhymes, speakers in the present study 
seem to switch to this unique speech style, regardless of whether the 
addressee is an infant, an adult, or a dog. While it has been shown that 
acoustic prosody is strongly associated with the infant-directedness of a 
situation (e.g. Falk and Audibert, 2021; Hilton et al., 2022), our results 
provide evidence that facial prosody operates similarly, and a high level 
of infant-directedness of the given situation has the potential to elicit 
exaggerated facial movements. However, it is worth mentioning that the 
nursery rhyme was followed by three predetermined sentences in the 
Fixed sentences situation. Thus, the high level of intense facial prosody 

observed even during the recitation of fixed sentences might result from 
the priming effect of the nursery rhyme. 

A recent comparative study on visual prosody revealed similar facial 
expressions toward infants and dogs but these were displayed less 
frequently with lower intensity toward dogs compared to infants 
(Gergely et al., 2023). It has been suggested that the similarity between 
dogs and infants is linked to their comparable emotional needs, which 
are, for example, evident in their attentiveness to positive facial ex
pressions. However, differences in frequency and intensity may be 
attributed to their distinct cognitive capabilities (e.g., differences in 
understanding lexical content, see Gergely et al., 2023). Based on this, 
we expected that ID and DD would be similar in terms of facial move
ments during affective situations (i.e. Attention-getting and Fixed sen
tences scenarios) while differences were expected during more cognitive 
situations (i.e. Language tutoring). On the contrary, we found significant 
differences with generally more intense facial prosody toward infants 
than to dogs in all situations. Even in the Fixed sentences situation, 
characterized by intense facial prosody and a high level of infant 
directedness, fewer facial movements were evoked when speakers 
addressed their dogs. Furthermore, the analyses of Arousal and Valence 
clearly indicate that speakers’ facial movements were more active and 
reflected a more positive emotional state when communicating with 
another human family member (i.e., their spouses and their infants) 
than with their own family dogs. 

An examination of the values of the Neutral state (c.f. Fig. 4.) con
firms that the owner’s face generally remains rather uninvolved during 
dog-directed talk. It is important to discuss differences between human 
and canine facial communicative cues in order to conclude this phe
nomenon. While showing teeth and gum is associated with social smiles 
and happy emotions in humans, it is linked to agonistic and aggressive 
encounters in dogs and wolves (e.g. Ekman, 1982; Mech and Boitani, 
2010; Siniscalchi et al., 2018). Wide-opened eyes with visible sclera also 
express different emotional states in the two species: surprise and 
attention in humans, whereas fear and anxiety in dogs (e.g. Ekman, 
1982; Siniscalchi et al., 2018). Based on these, we can assume that dogs 
might respond with avoidance and would show stress signals to intense, 
infant-directed-like facial prosody in such close face-to-face scenarios. In 
line with this, it is probable that speakers reduce the intensity of facial 

Fig. 6. The intensity level of Arousal of the facial prosodic features during situations across conditions. [Within the boxplots, the horizontal line represents the 
median, the box shows the quartiles, the whiskers represent the range, and the violin plots depict the density of the data. Situations: yellow - attention-getting; dark blue 
- fixed sentences and nursery rhymes; turquoise - language tutoring. Conditions: AD - adult-directed; DD - dog-directed; ID - infant-directed.]. 
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prosody during interspecies communication with dogs. Exaggerated 
acoustic prosody toward dogs, which can be even more intense than 
baby talk (e.g., Gergely et al., 2017), might serve as a primary prosodic 
modality in dog-directed communication, compensating for the reduced 
facial prosody. Future studies are needed to confirm these assumptions, 
focusing on investigating dogs’ reactions and behaviour in response to 
intense facial versus acoustic prosody exhibited by humans. 

Going further into the addressee-specific nature of facial prosodic 
features, we should discuss the unexpected pattern of adult-directed 
communication, specifically measured toward own spouses in the pre
sent study. Since speaking with a stranger is never equivalent to 
addressing one’s own child and dog in terms of familiarity, emotional 
closeness, and intimacy (e.g., Morton, 1978), it has been suggested that 
AD would serve as a more viable control for ID speech if bonding be
tween the interactants were controlled (Trainor et al., 2000). When it 
comes to facial prosody, we can conclude that personal relationships 
with the adult partner had a significant impact on the results. Namely, in 
previous studies, AD condition (i.e. toward nice but unfamiliar adults) 
remained below ID and DD condition in terms of the frequency and 
intensity of facial movements (e.g. Chong et al., 2003; Gergely et al., 
2023). 

While one of the most recognized functions of prosody is to enhance 
bonding between participants, there are only a few studies on how the 
presence or absence of bonding and/or attachment affects acoustic and 
visual prosody. In conclusion, the findings of our study provide evidence 
that facial prosody is affected by context and has species-specific as
pects, as well as highlight the importance of conducting further in
vestigations that include controls for personal relationships between the 
interlocutors across conditions. 

Nonetheless, our findings have certain limitations. Although the goal 
of the rather bold decision to place the observations at the participants’ 
homes was to capture the true nature of the infant-directed talk, step
ping outside of an easily controllable environment introduces the pos
sibility of artefacts. According to Cooper and Aslin (1989), while 
naturalistic observation in home settings takes social context into ac
count and provides a more comprehensive understanding of the 
complexity of infant-directed talk (Ramírez-Esparza et al., 2014), the 
potentially distorting effects of the artificial environment cannot be 
entirely ruled out, influenced by recording equipment (e.g., Ozturk and 
Hill, 2018) and the presence of experimenters (Tamis-LeMonda et al., 
2017). However, it is worth noting that by not requiring a suspension of 
everyday tasks and daily routines to achieve stillness and quiet in the 
household, all the data obtained reflect the naturally noisy environment 
to some extent. Additionally, a noteworthy limitation is that our study 
was conducted in a Hungarian language, middle-class environment. 
Social norms of appropriate behaviour in different situations might 
dictate various patterns of infant-, dog- and even adult-directed speech 
across cultures. For further research, it would be beneficial to incorpo
rate the speakers’ individual differences (e.g. personality traits). 
Furthermore, the quality of attachment should also be considered, as 
Marinelli et al. (2007) suggest the potential for competing nature of 
attachment when a dog owner becomes a parent. Whilst the included 
situations held different ecological relevance, we believe they are viable 
replicas of everyday challenges faced by both parents and dog owners 
throughout life. Their varying relevance proves to be an asset rather 
than a hindrance in elucidating the underlying functions, mechanism, 
and initiatives of these specific forms of communication. Nevertheless, 
understanding how speakers choose to overcome these challenges or 
interpret the goals of interaction provide valuable insights into both 
inter- and conspecific communication. 
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readers of our minds? Dogs (Canis familiaris) show situation-dependent recognition 
of human’s attention. Anim. Cogn. 7, 144–153. https://doi.org/10.1007/s10071- 
003-0205-8. 
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