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shyness are probably those infants who experience - and exhibit- high levels of approach-avoidance 
ambivalence, using a less organized strategy to express their shyness. In other words, these infants 
may be trying to express both their high level of approach and avoidance ambivalence. Pointing to 
an unpleasant stimulus may thus have different intentions, such as sharing attention but also 
informing about something potentially dangerous (Liebal et al., 2010; Liszkowski et al., 2007).  

The study faces some limitations. First, its cross-sectional design does not provide 
information about the developmental nature of the association between pointing and shyness. 
Although the stronger association between pointing and shyness we found at 15 months confirms 
the theory and previous findings, we cannot exclude the possibility of chance differences between 
the groups. Future research should therefore examine associations between expressions of shyness 
and pointing employing longitudinal designs, which may help test the predictive value of shyness. 
A second limitation of the study was that two different unpleasant stimuli were used for the two age 
groups (i.e., a snake for the 12-month-olds; and a spider for the 15-month-olds). Although the effect 
of age and shyness was the same for pleasant, neutral, and unpleasant stimuli, and although we 
found in a longitudinal study on pointing gesture, in which the same stimuli at the same ages were 
employed, that pointing to negative stimuli at 12 and 15 months were positively correlated [blind for 
review] a possible effect of the stimulus (spider vs. snake) cannot be totally ruled out. Future studies 
should include additional measures of temperamental shyness to investigate the role of trait 
shyness besides state shyness. Lastly, in the present study, we did not code infants’ emotions that 
accompanied their pointing gestures, so we do not know if the unpleasant stimulus was experienced 
by all the infants as unpleasant. For instance, previous findings show that infants with a positive 
temperament exhibited more joint attention in combination with positive affect while infants with 
a negative temperament (i.e., fearfulness) produced more joint attention in combination with 
negative affect (Nichols et al., 2005). Future studies should also include infants’ emotional reactions 
(and possible psychophysiological measures) accompanying the pointing gestures as an indication 
of the real valence of the stimulus on the infants. 

CONCLUSION 

This study investigated the relationship between expressions of positive and non-positive 
shyness and pointing gesture production to stimuli with different emotional valences in infants 
aged 12 and 15 months. Significant associations between expressions of shyness and pointing were 
observed at 15 months, which may reflect a qualitative shift in social development and self-
awareness. Positive shyness was the most influential predictor, explaining a substantial proportion 
of the variance in pointing gestures, which aligns with previous research on temperament and early 
communication. In addition, non-positive shyness played a crucial role, predicting a higher 
frequency of pointing toward unpleasant stimuli in combination with positive shyness. Overall, this 
study emphasizes the heterogeneous nature of shyness in infancy and its dynamic role in shaping 
early preverbal communication. 

CHAPTER 7
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Humans are social creatures, driven by a profound need to connect and affiliate with others. 
From the beginning of their life, infants develop social, emotional, and cognitive skills through 
interaction with caregivers, family members, and others around them. Early social experiences with 
diverse interaction partners acquaint infants with the structures and functions of their social world. 
One central, yet empirically underexplored component of infant social life is the interaction with 
unfamiliar people – strangers. Due to their relatively novel, unpredictable nature, interactions with 
strangers activate both approach-sociability (affiliation) and avoidance-wariness (fear) behavioral 
systems (Bohlin & Hagekull, 1993; Bretherton & Ainsworth, 1974; Sroufe, 1977), whose balance has 
the potential to reveal typically hidden communication dynamics (Beebe, 2014; Jaffe et al., 2001).  
Interaction with strangers thus offers a unique window into early emotional and social cognition. 
This dissertation explored the development of infant communication – particularly positive social 
behaviors – through the lens of interaction with strangers, with the aim of disentangling individual, 
contextual, and parental factors that contribute to emotional communication in the first year of life 
(Part I: Chapters 2, 3, and 4) and pointing gesture in the second year (Part II: Chapters 5 and 6).          
My research revolved around three primary questions: 1) What communication behaviors 
characterize the development of infant interaction with strangers in the first two years of life?             
2) How do temperamental reactivity and shyness shape infant communication with strangers 
throughout development? 3) In which ways do parents influence infant communication with 
strangers, both in direct interaction contexts and through their socio-emotional dispositions and 
behaviors toward others? Findings of each study are summarized in Table 7.1. The next sections 
provide an integrative discussion that connects the key findings, followed by a description of the 
methodological advances, limitations, future directions, and implications of the research.  
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Emotional Communication and Pointing through the Lens of Infant Interaction with Strangers 

Our research documented infant communication development in the first two years of life, 
revealing that infants systematically produce distinctive patterns of emotional communication with 
strangers, mothers, and fathers at 4 and 8 months (Chapter 2), with these early partner-specific 
communication patterns forming a foundation for referential communication in the second year 
(Chapter 5). Relative to communication with parents, early infant emotional communication with 
strangers was characterized by reduced positive social behaviors and enhanced visual engagement. 
Differences in infant smiling and vocalizing between strangers and mothers were evident 
throughout the first year, while differences between infant visual and vocal communication 
behaviors with strangers and fathers increased over time. Our findings complement and expand 
previous research by identifying distinctive patterns of infant emotional communication with 
strangers in comparison to infant communication not only with mothers (Beebe et al., 2009; 
Bigelow, 1998; Lin & Green, 2009) but also with fathers. In line with dynamic systems theory, which 
embraces the adaptive nature of human communication, we suggest that infants are active, flexible 
learners who continuously fine-tune their communication strategies based on contextual demands 
– such as the degree of familiarity of the interaction partner, refining them throughout development 
(Beebe et al., 2016; Fogel & Thelen, 1987; Hsu & Fogel, 2001; Messinger et al., 1997). 

Our 4-wave study, spanning observations from 4 to 15 months, indicated that the distinct 
infant communication behaviors that characterized early interactions with strangers and parents 
in the first year of life (i.e., gazing to stranger; smiling to mother; vocalizing with father; Chapter 2) 
were directly associated with later-developing pointing to draw a stranger’s attention (Chapter 5). 
Whether the high levels of visual engagement typical of early interaction with strangers may reflect 
a tendency toward social approach or avoidance, they indicate alertness to the unknown, which is 
fundamental for learning about the novel social world (Pérez-Edgar et al., 2010). Early patterns of 
infant positive behavior with strangers were also identified as behavioral precursors of pointing, but 
only when accounting for infant temperamental dispositions (see next section). Our findings 
reinforce the proposition of a progression from early dyadic communication to more complex, 
triadic communication (Adamson & Bakeman, 1985; Legerstee et al., 2007; Parladé et al., 2009; Salley 
et al., 2016; Striano & Rochat, 1999), offering initial evidence for the predictive value of early 
emotional communication on later-emerging pointing. This continuity in the development of 
communication throughout the first two years of life aligns with theories of intersubjectivity, which 
recognize early dyadic coordination between the infant and the parent (primary intersubjectivity), 
as a foundation for later triadic coordination, including referential communication (secondary 
intersubjectivity; Beebe et al., 2003; Terrace et al., 2022; Stern, 1985). Possibly, affective awareness of 
the other already present in dyadic interactions supports the development of referentiality, which 
implies a more explicit awareness of the other (Hobson, 2002; Reddy, 2003), such that emotional 
communication may represent a bridge to referentiality (Feldman, 2007b; Nelson, 1985; Stern, 1924). 
Emotional and referential communication may thus rely on similar underlying mechanisms, and 
develop as elements of an integrative prelinguistic communication system. 
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The Contribution of Infant Temperament 

Our findings suggest that temperamental reactivity in the first year of life (Chapters 2 and 5) 
and expressions of shyness as manifestations of temperament in the second year (Chapter 6) 
contribute to individual variability in infant communication with others throughout development. 
Infant temperamental reactivity was associated with early forms of emotional communication at 4 
and 8 months (Chapter 2). Specifically, infants described by their parents as (re)active, sociable, and 
emotionally positive (i.e., high surgency) were observed to engage in more positive social behaviors 
with both strangers and parents, particularly with mothers. By contrast, infants described by parents 
as irritable, prone to distress, and emotionally negative (i.e., high negative affectivity) exhibited less 
smiling and gazing to strangers and parents. In addition, temperamental reactivity played also a 
central role in shaping the development of infant referential communication, as interacted with 
each emotional communication modality in the first year of life in predicting pointing production 
at 12 and 15 months, with distinct effects for strangers and parents (Chapter 5). Among infants with 
lower negative affectivity, early positive social behaviors with strangers predicted higher rates of 
pointing production, while among infants with higher negative affectivity or lower surgency, early 
smiling and vocalizing behaviors with strangers were associated with a reduced use of pointing. 
These findings build upon prior research connecting temperamental reactivity with referential 
communication (Bruce et al., 2022; Nichols et al., 2005; Ollas et al., 2020; Vaughan et al., 2003) and 
language (e.g., Laake & Bridgett, 2014; McNally & Quigley, 2014; Pérez-Pereira et al., 2016), presenting 
initial evidence for the association between temperamental dispositions and infant emotional 
communication in the first half-year of life. 

Positive and non-positive expressions of infant shyness, indicative of approach-dominant 
and avoidance-dominant social motives in novel situations, were also found to modulate infant 
referential communication with strangers at 15, but not 12, months (Chapter 6). Infants exhibiting 
higher levels of positive shyness during social exposure to strangers were observed to produce more 
pointing to communicate with strangers about pleasant as well as unpleasant events. Non-positive 
shyness was not directly associated with infant pointing, unless it was produced in combination 
with high levels of positive shyness, in which case infants pointed more frequently, particularly to 
unpleasant events. These results offer insights into how positive and non-positive expressions of 
infant shyness may shape the earliest manifestations of preverbal communication, suggesting that 
over the second year, infants develop complex combinations of strategies to regulate their emotions 
when with strangers. In particular, we present the first observations of early infant non-positive 
shyness, advancing the understanding of how conflicted shyness, which reflects the simultaneous, 
ambivalent desires to engage in, and withdrawal from, novel social situations (Asendorpf, 1990; 
Coplan et al., 2004), may serve adaptive social functions, nearly as much as positive shyness does, 
as early as in infancy. Findings corroborate the premise that – in addition to social avoidance (Buss 
& Plomin, 1984; Rubin et al., 2009) – young children’s shyness may also manifest as social approach 
(Colonnesi et al., 2014; 2020; Nikolić et al., 2016), and thus foster – rather than hinder – social skills 
(Colonnesi et al., 2017; MacGowan et al., 2022; Susa-Erdogan et al., 2022). Longitudinal research is 
essential to elucidate how the developmental pathways of shyness from early patterns of emotional 
communication (Colonnesi, Salvadori et al., 2023) and temperamental reactivity (Rubin et al., 2009) 
may interact in predicting the emergence of referential communication in the second year.  
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The Contribution of Parents  

Across this dissertation’s studies, parents were found to influence their infant’s emotional 
and referential communication with strangers both by providing infants with direct interaction 
contexts in which to learn distinct patterns of communication (Chapters 2 and 5) and through their 
behaviors and dispositions toward others (Chapter 4). Notably, infant communication behaviors 
with strangers were concurrently (Chapters 2 and 4) and longitudinally (Chapters 2 and 5) associated 
with communication with parents in both dyadic (Chapter 2) and triadic (Chapter 4) contexts of 
interaction, as well as from dyadic to triadic interactions (Chapter 5). This suggests that infants 
generalize and expand communication patterns from interactions with mothers and fathers to 
interactions with strangers, in and over time and across interaction contexts. Our findings are 
consonant with the proposition that early, repeated interactions with parents provide the infant 
with interaction templates for encounters with others (Beebe et al., 2009), and offer insights into 
the unique contribution of interactions with fathers to infant communication with strangers. The 
concept of mental representation reflecting past experiences and guiding an infant’s expectations 
and behaviors in novel situations (i.e., generalized interactions; Stern, 1985) resonates with 
attachment theory (Ainsworth, 1978; Bowlby, 1973; 1980; Bretherton, 1974), which emphasizes the 
importance of early emotional bonds (attachments) with parents for later social explorations. 
Understanding how different attachment styles modulate infant generalization of behavior patterns 
from mother and father to stranger remains an intriguing matter that requires further investigation. 

In addition, our research indicated the independent contributions of parents’ mimicry 
behaviors and empathic dispositions to infant emotional mimicry of strangers’ happy faces 
throughout the first year of life (Chapter 4). Findings underscore the importance of parents’ socio-
emotional orientations for early infant emotional communication with strangers, informing about 
the socialization of child positive emotions, often overlooked compared to negative emotions (for 
reviews, see Breaux et al., 2022; Stifter et al., 2019). In line with social learning theory, infants acquire 
behaviors through observation and modeling (Bandura & Walters, 1977). Infants in our study may 
have thus relied on their parents’ affective expressions with strangers for guidance on how to 
themselves engage with strangers, particularly in the case of positive emotions (Feinman & Lewis, 
1983; Feiring, Lewis, & Starr, 1984), which convey affiliation (Campos et al., 2015; Horstmann, 2003). 
Infants may also learn to positively engage with others via direct parent-infant socialization 
experiences (Eisenberg, 2020). Empathic traits are reflected in positive parenting, such as warmth, 
sensitivity, and responsiveness (Ainsworth, 1969; George & Solomon, 2008; Stern et al., 2015), likely 
to involve synchronous and attuned behaviors to infants’ cues (Zeegers et al., 2017), which may 
scaffold the development of infant empathy-related responding (Feldman et al., 2007; Liu et al., 
2022; Upshaw et al., 2015), including emotional mimicry of strangers. That is, empathic, sociable 
parents likely beget empathic, sociable infants (Clarke-Stewart et al., 1980; Stevenson & Lamb, 1979). 
Our findings support the hypothesis of intergenerational transmission of human inclination toward 
empathy and social engagement (Eisenberg et al., 1998; Heynen et al., 2021; Volling et al., 2008), 
which may occur through (direct or indirect) emotion socialization processes as well as genetic 
inheritance (McDonald & Messinger, 2011). From an evolutionary perspective, parental empathy 
may have evolved as an adaptive mechanism for affiliation and cooperation to facilitate the 
socialization, and thus survival and thriving, of offspring (De Waal, 2008; Hamilton, 1964).   
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Methodological Advances 

This dissertation presents several methodological advances with regard to research design 
and micro-coding of behavior. We adopted a multi-method research design which integrated 
longitudinal naturalistic observations, experimental paradigms, and parental reports in three 
independent samples (one longitudinal and two cross-sectional studies), for a total of 258 families. 
In each study, infants were systematically observed across repeated contexts of interaction, with 
diverse social partners (Chapters 2, 3 and 5) or emotional stimuli (Chapters 4, 5, and 6). By combining 
naturalistic and experimental procedures across diverse interaction contexts we set out to capture 
the complexity of real-world environments in the first year of life as well as controlled, standardized 
measurements in laboratory settings in the second year. In addition, we embraced a family-based 
approach, which involved both mothers and fathers (along with the older sibling(s); data collected 
but not yet analyzed), offering a holistic, multi-informant perspective on infant communication 
development within a dynamic family system. Another innovative aspect of our methodology 
pertains to the introduction of the dual-lens Samsung GEAR 360° camera (year 2016) to the data 
collection at the family’s home. Compared to the video recording techniques commonly in use for 
naturalistic observations in developmental science (e.g., dual cameras; wooden frames with a 
mirror), this technology offers a high-definition, synchronized split-screen output and a compact, 
lightweight design, which qualifies it as a promising strategy for future research.  

Each chapter features observations of infant communication behaviors that involved a 
meticulous second by second manual coding process, consisting of over 1000 hours of annotation 
distributed across multiple projects, coders, and years. The laboriousness of this endeavor 
underscores the need to progress toward automated measurement techniques to maximize 
efficiency and resource utilization. To this end, in Chapter 3 we provide a detailed performance 
evaluation study of a commercially available software – Baby FaceReader 9 (Noldus), in which we 
compared automated measurement to manual micro-coding of infant positive, negative, and 
neutral facial expressions in a longitudinal dataset involving naturalistic face-to-face interactions 
with diverse interaction partners (data from Chapter 2; a total of 1,017,900 frames from 289 videos). 
Baby FaceReader 9’s global emotional valence formula yielded satisfactory classification accuracy 
for discriminating manually coded positive from negative or neutral facial expressions. However, 
the discrimination of negative from neutral facial expressions was not satisfactory. A similar pattern 
of results was found when testing Baby FaceReader 9’s automatic detection of complex a priori 
action unit configurations (Ekman & Friesen, 1978; Messinger et al., 2012; Oster, 2003; 2005a; 2005b). 
Nevertheless, a parsimonious post-hoc approach based on individual action units for smiling (AU12) 
and brow lowering (AU3+AU4) satisfactorily discriminated positive from negative and neutral 
manually coded facial expressions as well as negative from neutral manually coded facial 
expressions. These results are promising grounds for implementing automated facial measurement 
systems to identify spontaneous facial expressions in young infants, particularly positive affect (Ahn 
et al., 2023; Ertuğrul et al., 2023; Messinger et al., 2012), during face-to-face interactions in 
naturalistic environments like the family’s home, which imply relatively uncontrolled settings 
characterized by variations in illumination conditions and recording angles.  
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Limitations and Future Directions 

Although the recruitment of families to partake in this research was conducted at several 
different locations (e.g., schools; gynecologists’ practices; pre- and post-partum courses; maternity 
retail outlets; cafés with play areas), the sample population was relatively homogeneous, which 
limits the generalizability of our findings. Specifically, parents were overall highly educated and had 
professions requiring a university degree. Children whose fathers are particularly present in 
caregiving tend to be less avoidant toward strangers (for a review, see Diniz et al., 2021), and paternal 
involvement in families of middle- and high-socioeconomic status is usually extensive (Paquette & 
Bigras, 2010; Yeung et al., 2001). In addition, the majority of participants (60–88% across studies) 
were of Dutch origin. Cross-cultural research has highlighted the influential role of culture on 
emotion socialization strategies (Friedlmeier et al., 2011; Halberstadt & Lozada, 2011; Keller & Otto, 
2009), particularly on the expression of positive emotions (Fogel et al., 1988; Sauter et al., 2014; 
Wörmann et al., 2011). Likewise, variations in gestural communication have been documented 
across cultures (Callaghan et al., 2011; Kita, 2003; Salomo & Liszkowski, 2013; Wilkins, 2003; but see 
also Cameron-Faulkner et al., 2021; Liszkowski et al., 2012), including between the Dutch children 
involved in Chapter 6 and a comparable Southern Italian sample (Silletti, Salvadori et al., 2023). 
Replications studies are thus warranted to validate our results. Future research should explore 
across more heterogeneous socio-demographics backgrounds (e.g., low parental education; poverty 
conditions), ideally including comparisons between cultural identities with distinct social rules 
concerning attitudes toward strangers (Otto et al., 2014; Gottlieb, 2004; Harris et al., 2017). 

Another limitation to the generalizability of our findings pertains to the identity of the 
stranger employed in most of our studies (i.e., white female adults), which nonetheless functioned 
as standardizing factor. As prior research indicated, children’s differential responses in relation to 
the stranger’s gender (e.g., Brooks & Lewis, 1976; Clarke-Stewart, 1975; Ricciuti, 1974), age (e.g., 
Brooks & Lewis, 1976; Greenberg et al., 1973), and race (e.g., Feinman, 1980; Hwang et al., 2023) 
emerge in first year of life. Future research may thus experimentally simulate interaction with 
strangers in naturalistic yet standardized laboratory environments (e.g., Virtual Reality; interactive 
videogame) by manipulating the levels of the stranger’s “strangeness” (e.g., gender; age; skin color; 
language) so as to be more or less similar to the child, and potentially to the parents and even the 
older siblings. In such interactions, additional psychophysiological measures of the infant’s 
emotional state, such as heart rate and respiratory sinus arrhythmia, could yield further insights 
into the dynamics elicited during interaction with strangers.  

While we explored the contribution of parental dispositions and behaviors to infant 
emotional communication in the first year of life, we did not account for the role of parents on 
infant referential communication in the second year (Ger et al., 2018; Rüther & Liszkowski, 2023). 
Future investigations should consider the impact of parents on infant communication with 
strangers over time, possibly including other critical determinants, such as parental anxiety and 
depression, known to interact with parent behavior in shaping infants’ socio-emotional 
development (Beebe et al., 2009; Bigelow et al., 2018; Murray et al., 2008; Smith-Nielsen et al., 2019). 
Future directions may also explore the interplay between parental characteristics and infant 
temperament in shaping infant communication development, given that their interaction seems to 
modulate infant reactivity to novelty (e.g., Crockenberg & Leerkes, 2006; Davis et al., 2004; Degnan 
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et al., 2008; Feldman et al., 2009). For example, infants with a negative temperament are particularly 
susceptible to environmental influences, and tend to be most vulnerable to environmental 
adversity (Pluess & Belsky, 2009), such as exposure to parental stress (Ingram & Luxton 2005; Nigg, 
2006), and most sensitive to the benefits of positive environments (Belsky et al., 2007), such as 
parental empathy among other factors – a possibility that requires further investigation.  

Another avenue for future research entails exploring the multimodal production of 
emotional and referential communication to understand how these behaviors are coordinated in 
time during infancy. While studies have documented infant pointing production in temporal co-
occurrence with gaze and vocalization patterns (e.g., Aureli et al., 2017; Murillo & Belinchón, 2012; 
Perucchini et al., 2021), there is limited evidence on the coordination of gestures and facial affect in 
infancy (Messinger & Fogel, 1998; Parladé & Iverson, 2011) or toddlerhood (Kachel et al., 2021).       
This is particularly relevant because facial expressions can convey additional insights into the 
intention underlying the pointing (e.g., declarative expressive or informative; interrogative). Recent 
analyses of our longitudinal data on pointing (Chapter 5) support the existence of the multimodal 
production of points with smiles by the beginning of the second year of life, indicating a significant 
developmental increase from 12 to 15 months (Salvadori et al., 2022b). Future research should 
investigate causes, correlates, and consequences of this affective-gestural synchrony, considering 
factors such as infant temperament, which may modulate infants’ use of referential behaviors with 
positive and negative affect (Nichols et al., 2005).  

Finally, longitudinal research is needed to trace the development of communication with 
strangers beyond infancy and assess long-term temporal continuity, stability, and change in 
approach-avoidance orientations. Negative temperamental reactivity to novelty in infancy is often 
a precursor of behavioral inhibition in toddlerhood, social reticence in childhood, and social 
anxiety, loneliness, and depression in adolescence (Fox et al., 2001; 2008; 2012; Rubin et al., 2009). 
Yet, the developmental trajectories of sociability and affiliation remain underexplored compared to 
those of withdrawal and fear. Positive reactivity to novelty, possibly a precursor to temperamental 
exuberance (Degnan et al., 2011), raises intriguing questions about whether approach tendencies 
toward strangers in infancy may result in more advanced affiliative behaviors over the life course 
(Kravitz et al., 2021). Our longitudinal study includes observational data on 18-month-olds’ 
understanding of strangers’ intentions and emotions, as well as empathic responses to strangers’ 
pain simulation, which may help elucidate the developmental pathways of sociability from early 
infancy to middle toddlerhood. Future investigations should extend observations to developmental 
stages that involve major adaptations in the child’s social network, such as the beginning and end 
of school years. For example, social withdrawal from novelty tends to become increasingly 
maladaptive in middle childhood (Rubin & Asendorpf, 1993), but when is sociability most adaptive? 
Future directions might also account for the frequency of prior experiences with unfamiliar others 
on the development of communication with strangers – particularly in light of the COVID-19 
pandemic, which incurred heightened levels of life disruptions and related stress evident in 
temperament already in infancy (Bianco et al., 2023). In contexts of trauma, including pandemics, 
war exposure, or climate disasters, stranger-infant interactions become particularly relevant, as 
they offer an additional source of information about infants’ social competence, helping to identify 
patterns of both risk and resilience to mental health (Beebe et al., 2021; 2023). 
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Research Implications  

The findings of this dissertation have significant clinical and societal implications. Infant 
emotional and referential communication are central to a wide spectrum of (a)typical social-
communicative functioning in the first two years of life (e.g., Cassel et al., 2007; Colonnesi et al., 
2008; 2010; Gangi et al., 2021; Ibañez et al., 2013; Ozonoff et al., 2018; Werner & Dawson, 2005), and 
are components of gold standard social-communicative assessments in typical (e.g., the Early Social 
Communication Scale [ESCS]; Mundy et al., 2003) as well as atypical (e.g., the Autism Diagnostic 
Observation Scale [ADOS]; Lord et al., 2000) populations. Identifying the factors underlying 
individual differences in the development of infant emotional and referential communication is 
thus relevant to informing screenings and interventions aimed at promoting healthy development 
in young children, allowing for early identification and enhancement of socio-emotional well-being. 
In particular, our findings underscore the importance of accounting for the multidimensionality of 
infant preverbal communication; by tailoring interventions to target specific individual, contextual, 
and parental factors over the course of development, practitioners, educators, and caregivers can 
facilitate more optimal communication outcomes in the first years of life. Crucially, our research 
highlights the influential role played by diverse social experiences in shaping infant communication 
development, which implies the need for extending observations to interactions beyond the 
familial so as to achieve a more nuanced understanding of the causes and consequences of infant 
communication development.  

Infancy is a pivotal period for the development of sensitivity to social categories, including 
mental representations of who is familial and who is not (for a review, see Quinn et al., 2019). 
Creating a distinctive category for strangers is beneficial yet can lead to the formation of stereotypes 
and stigmas, validating assumptions that often perpetuate an “us versus them” mentality 
(Wondolleck et al., 2003). This contributes to prejudice and discrimination toward certain groups 
perceived as unfamiliar, often minorities (e.g., migrants, refugees), resulting in social exclusion, 
marginalization, and racism (for reviews, see Esses, 2021; Schmitt et al., 2014). The categorization of 
strangers can thus have detrimental consequences for both individuals and society as a whole. In 
today’s times impacted by wars, climate crises, pandemics, and mass migrations, a pressing 
challenge for our multicultural societies is to find ways to embrace the complexity of diversity, 
creating inclusive environments that promote empathy while overcoming the fear of the other. 
Research into the ontogenetic development of communication with strangers is therefore critical 
to emphasize the significance of early socialization experiences in shaping enduring, possibly life-
long, orientations toward the unknown. Encounters with strangers can expose infants to novel 
social dynamics, perspectives, and cultures, enriching their social explorations while normalizing 
diversity, and perhaps nurturing curiosity and appreciation for the strang-er from early in life. 
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CONCLUSION 

The research presented in this dissertation advances a more nuanced understanding of the 
development of infant interaction with strangers, emphasizing the adaptability of early human 
communication, and shedding light on how infant temperamental reactivity and shyness, infant 
communication patterns with both parents and strangers, and parent socio-emotional dispositions 
and behaviors toward others all contribute in shaping infant socio-emotional development. 
Findings collectively indicate that preverbal communication with strangers is a multifaceted 
process characterized by both continuity and change throughout the first two years of life; a product 
of the dynamic interplay between individual, contextual, and parental factors over development. 
Future researchers should account for such complexity when investigating early communication 
development. In particular, future directions should consider the entire family system (i.e., parents 
as well as siblings), including at-risk populations (e.g., psychopathology; insecure attachment styles; 
non-traditional families; refugees) across diverse socio-demographic backgrounds (e.g., low 
parental education; poverty conditions) and cultures with varying orientations toward strangers. 
Identifying the factors underlying heterogeneity in infant communication is relevant to informing 
clinical practice aimed at promoting healthy development in young children, allowing for early 
screenings and treatments, and enhancement of social, emotional, and cognitive well-being. 
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