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CHAPTER 1

GENERAL INTRODUCTION
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In times of dramatic social changes, impacted by sweeping global phenomena such as climate crises, 
pandemics, wars, and mass migrations, distances between individuals expand and collapse, and 
perspectives on who is familiar and who is not inexorably shift. A rigorous understanding of the earliest 
development of human interaction with strangers is central to embracing a diverse, ever-changing 
society. After all, stranger and discovery are deeply intertwined.  

       Eliala A. Salvadori 

 

Humans are social creatures, wired for and thriving on connection with others. From the 
moment of birth, and even before, one begins to develop social, emotional, and cognitive skills 
through interaction with caregivers, family members, and others around them. One of the most 
fascinating yet unpredictable types of connection is the one formed with novel people – strangers. 
When interacting with strangers, the expected narrative of daily life is interrupted by the surprise 
of novelty, and unique social meanings and bonds tend to be created, which can be just as fulfilling 
and significant as those related to family and friends (Stark, 2016). Recent research has indicated 
that engaging with strangers enhances one’s sense of belonging, social solidarity, and positive mood 
(Sandstrom & Dunn, 2014; Schroeder et al., 2022), leading to increased happiness and well-being 
(Ascigil et al., 2023; Van Lange & Columbus, 2021). It is also fairly common to feel more at ease 
sharing personal matters with strangers than with familiar connections (Kim et al., 2020; Rubin, 
1975; Small, 2013; Whittlesea & Williams, 1998), possibly because of the absence of preconceived 
history, which invites the expression of the most recent, authentic, version of who we are.  

Encounters with strangers are usually rather fleeting exchanges, and are thus commonly 
referred to as ‘minimal’ or ‘weak-tie’ social interactions (Gunaydin et al., 2021; Sandstrom & Dunn, 
2014); yet, they have the power to broaden perspectives and challenge assumptions (Keohane, 2021). 
These stranger connections can indeed be both informative and transformative – an encouragement 
to venture outside the comfort zone, discover tools for learning, and acquire a deeper understanding 
of oneself and the world. In this way, the concepts of stranger and discovery are deeply intertwined, 
such that interacting with strangers creates a space to explore one’s own behaviors and emotions. 
This is especially true for infants, whose interactions with strangers provide some of the earliest and 
most fundamental contexts in which to learn how to navigate the novel and unfamiliar social world. 
Research into the origins and development of communication with others beyond the familial may 
thus offer a unique window into early human emotional and social cognition.  

The present dissertation is centered on three research questions: 1) What communication 
behaviors characterize the development of infant interaction with strangers in the first two years? 
2) How do infants’ unique ways of reacting to the world around them, known as temperament, 
shape infant communication with strangers throughout development? 3) In which ways do parents’ 
attitudes and behaviors toward unfamiliar others influence infant communication with strangers?  
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Who is a Stranger? A General Introduction 

The word “stranger” derives from the Latin extraneus, which means “foreign”, “external”, 
“from without” (Online Etymology Dictionary). The social interpretation of the term “stranger” has 
evolved over the course of human history, from small, tightly connected prehistoric communities, 
where strangers were few and far between, to modern-day, densely populated cities, where millions 
of lives merely intersect. In ancient societies, people relied on kinship ties and a shared sense of 
culture and tradition to form social networks; outsiders were those who could bring danger to the 
community, and were thus often viewed with suspicion and distrust (Harari, 2014). As societies grew 
more complex, with trade and travel connecting different communities, the growth of empires, and 
the rise of urbanization, encounters with the unknown became increasingly frequent, reconfiguring 
the concept of stranger (Amin, 2012; Lofland, 1973) as both risk and opportunity to expand horizons 
(Guha, 2022). In modern times, the resurgence of suspicion and hostility toward outsiders, fueled 
by nationalist and populist discourses, coexists with the ubiquity and diversity of encounters with 
strangers in the era of globalization (Koch & Miles, 2020; Zaine et al., 2019).  

Throughout history, culture and religion have contributed in shaping the stranger, with 
some societies structuring it around group membership (i.e., a trusted in-group of familiar 
individuals opposing an unpredictable, suspicious out-group of strangers), and other societies 
rather characterizing it on the basis of personal interaction. Interestingly, in countries with a rich 
history of immigration and cultural diversity, such as the Netherlands (Rychlowska et al., 2015), 
people tend to smile, laugh, and express positive emotions more often than people residing in 
culturally homogeneous countries (Niedenthal et al., 2018; 2019; Wood et al., 2023). These “smiling 
cultures” may have evolved as a result of diverse individuals – strangers – needing to communicate 
in the absence of a shared language, whereby a smile serves as a signal of affiliation, connectedness, 
and cooperation (Martin et al., 2017; Niedenthal et al., 2023; Rychlowska et al., 2017).  

Across historical and cultural contexts, individuals demonstrate considerable diversity in 
their proclivity to engage with unfamiliar others. From a social motivation perspective, the inherent 
novelty and unpredictability of interactions with strangers may activate both approach-sociability 
(affiliation) and avoidance-wariness (fear) systems (McClelland, 1985; Nikitin & Freund, 2010). The 
balance between these two systems results in either approach- or avoidance-dominant social 
motives, with behaviors ranging from xenophobia, fear of strangers, to xenophilia, love of strangers 
(Barberis et al., 2023). Therefore, although a stranger can be generally defined as anyone seldom or 
never encountered, a multitude of factors seem to contribute to the wide heterogeneity in 
individual orientations toward unfamiliar others. 
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Interaction with Strangers in Infancy 

Infants are regularly exposed to encounters with a variety of unfamiliar people, including 
medical professionals, daycare providers, and strangers in public spaces. The ability to recognize 
the (un)familiarity of others is an adaptive skill that is functional to a range of social situations, 
including the assessment of potential threats and the formation of social bonds (Berk, 2013; Lewis 
& Brooks-Gunn, 1979; Santrock, 2014). As interactions with strangers introduce levels of 
unpredictability and novelty, they tend to elicit latent aspects of an infant’s communication system 
that would typically remain hidden, contributing in unique ways to socio-emotional (Beebe, 2014; 
Jaffe et al., 2001) and cognitive (Sheinkopf et al., 2017) development. Despite the enduring impact of 
these early experiences on future social functioning (e.g., social anxiety; Buss, 2011; Rapee, 2014) and 
their implications for mental health (Beebe et al., 2000; Bowlby, 1973; 1980), previous research has 
primarily documented early communication patterns with mothers, and occasionally fathers. Little 
is known about the development of infant communication with strangers.  

Early literature on infant interaction with strangers predominantly focuses on negative 
experiences, characterized by anxiety, withdrawal, and discomfort (Ainsworth, 1964; Spitz, 1950). 
These studies observed infant expression and regulation of negative emotions (e.g., fear, distress), 
leading to the construction of the concept of infant wariness (or anxiety) of strangers, often depicted 
as a universal developmental milestone emerging in the beginning of the second half-year of life 
(Dixon et al., 1981; Waters et al., 1975; Spitz, 1950). However, not all infant interactions with strangers 
are negative, and not all infants exhibit wariness toward strangers (Kaltenbach et al., 1980; LoBue & 
Adolph, 2019; Rheingold & Eckerman, 1973; Solomon & Decarie, 1976). In fact, positive behaviors 
toward strangers have also been commonly observed, suggesting that interactions between the 
avoidance-wariness and approach-sociability systems may be activated by the stranger already in 
infancy (Bohlin & Hagekull, 1993; Bretherton & Ainsworth, 1974; Emde et al., 1976; Sroufe, 1977). This 
dynamic tension between the cautious withdrawal prompted by the fear system and the curious 
exploration driven by the affiliation system is how infants navigate interactions with strangers. 

Although the study of positive affect in the context of infant-stranger interactions has 
received limited attention, a few recent studies have incorporated observations of infant smiling 
and vocalizations with familiar and unfamiliar partners. Results indicate that infants adapt their 
behavioral patterns of communication to the familiarity of the interaction partner as early as in the 
first half-year of life (Beebe, 2009; Bigelow & Rochat, 2006; Jaffe et al., 2001; Lin & Green, 2009). 
However, these studies focused on comparing infant communication with strangers and mothers, 
neglecting fathers. Furthermore, most of these studies featured a single-time-point design (but see 
Lin & Green, 2009), and employed experimental paradigms in laboratory settings, which are likely 
to elicit different communication dynamics than real-world environments. Here, we adopt a family-
based approach, which involves mothers as well as fathers, and a multi-method design, which 
integrates longitudinal naturalistic observations as well as experimental paradigms to explore the 
development of infant communication, particularly positive social behavior, with strangers.  
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Infant Emotional and Referential Communication 

Before spoken language, infants interact by means of a broad array of visual, facial, vocal, 
and gestural behaviors, with emotional and referential communication being primary forms of 
social engagement and affiliation. Emotional communication characterizes early face-to-face 
interactions in the first months of life, and involves the infant’s production of partner-directed gaze, 
positive and negative facial expressions, and vocalizations (Colonnesi et al., 2012; Yale et al., 2003). 
One of the simplest yet most essential types of emotional communication is facial emotional 
mimicry, in which the infant reproduces others’ facial expressions (e.g., Kaiser et al., 2017; 
Soussignan et al., 2018). As the infants’ interest extends beyond face-to-face dyadic interactions (De 
Barbaro et al., 2013; Striano et al., 2009), their repertoire of referential communication expands. 
Around the end of the first year, infants begin incorporating pointing gestures into their 
communicative bids by extending the arm and index finger to direct others’ attention to objects or 
events in the environment (Tomasello et al., 2007). This referential act, particularly when produced 
with declarative motives of sharing or informing (Liszkowski et al., 2004; 2006; 2008), is deemed to 
imply the infant’s awareness of the interaction partner as a separate, intentional agent (Camaioni 
et al., 2004; Colonnesi et al., 2008). Emotional and referential communication provide infants with 
their first tools to express internal states, setting the stage for socio-emotional and socio-cognitive 
development (e.g., Beebe et al., 2010; Cassel et al., 2007; Colonnesi et al., 2010; Ibañez et al., 2013). 
Although early dyadic communication patterns seem to contribute to the development of more 
complex, triadic communication (Parladé et al., 2009; Salley et al., 2016; Striano & Rochat, 1999), 
previous research has mostly considered emotional and referential communication in isolation 
from one another, and little is thus known about their developmental interplay. Here, we embrace 
a developmental perspective to explore whether emotional communication in the first year of life 
may form a foundation for children’s use of pointing gesture in the second year. 

Individual Differences in Infant Communication  
Infant Temperament  

The development of infant communication is a complex and dynamic process influenced 
by a variety of factors, including individual dispositions, early experiences, and parental behaviors. 
Among the child’s characteristics, temperament, which denotes the biologically based patterns of 
emotional, attentional, and motor responses to the environment (Rothbart & Bates, 2006), and 
especially temperamental reactivity, which encompasses surgency and negative affectivity, is 
central in shaping infants’ approach-avoidance behaviors with the novel social world (Kagan, 1997). 
That is, infants perceived by their parents as high in surgency (or positive emotionality) tend to be 
sociable and curious, while infants with high negative affectivity tend to be cautious and hesitant 
(Fox et al., 2001; Hane et al., 2008; Thomas et al., 2017). Behavioral manifestations of temperamental 
reactivity emerge in early infancy (Gartstein et al., 2010; Rothbart, 2007), yet little is known about 
the contribution of temperament to infant communication, particularly in the first months of life. 
The available research connecting temperamental reactivity and preverbal communication in the 
second half-year of life indicates a positive association between surgency and referential 
communication (Bruce et al., 2022; Nichols et al., 2005; Ollas et al., 2020; Vaughan et al., 2003); yet 
results are contradictory and inconclusive when it comes to the role of negative affectivity.  
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Similarly, infant shyness, a temperamental quality that reflects a motivational conflict 
between approach and avoidance in novel social situations (Colonnesi et al., 2014), may also 
contribute to influence infant interactions with strangers (Colonnesi et al., 2013; 2020). That is, shy 
children may be motivated to approach unfamiliar others for social engagement; yet their wariness 
of social novelty and concern of being exposed to others’ evaluations results in a simultaneous 
motivation to avoid social interaction (Asendorpf, 1990; Coplan et al., 2004; Matsuda et al., 2013). 
Depending on the behavioral manifestation of this emotional ambivalence, shyness is characterized 
as positive (approach-dominant) or non-positive (avoidance-dominant; Colonnesi et al., 2014).         
In young children, positive shyness was found to associate with higher temperamental surgency 
(Colonnesi et al., 2014; Poole & Schmidt, 2022) and social understanding (Colonnesi et al., 2017; 
MacGowan et al., 2022; Susa-Erdogan et al., 2022). By contrast, non-positive shyness was associated 
with lower social understanding (Colonnesi et al., 2017; MacGowan et al., 2022; Poole & Schmidt, 
2019), as well as higher temperamental fear (Susa-Erdogan et al., 2022) and social anxiety (Colonnesi 
et al., 2014; 2017; Nikolić et al., 2016; Poole & Schmidt, 2019). While both positive and non-positive 
expressions of shyness may be functional to coping with the arousal induced by social anxiety, 
positive shyness thus appears to be a more adaptive and self-regulated strategy to express 
motivational conflict, as it enhances social affiliation and interpersonal liking (Colonnesi et al., 2014; 
2020; Feinberg et al., 2012; Schmidt & Poole, 2019). It is not known, however, how positive and non-
positive expressions of shyness modulate social competence, including communication, in infancy.  

Parental Factors 

Parents represent the most salient models of social interaction and communication for their 
infants, and thus play a central role in infants’ socio-emotional development (Eisenberg et al., 1998). 
In particular, early shared interaction contexts with parents provide infants with valuable 
opportunity for social learning, contributing to influence infant communication with strangers. 
There is preliminary evidence documenting a tendency among 4-month-old infants to generalize 
visual, facial, and vocal communication behaviors from interactions with mother to interactions 
with a stranger (Beebe et al., 2009). This suggests that early exchanges with mothers, and 
presumably also fathers, may form templates for future interactions with others. Within these early 
face-to-face interactions, episodes of shared behavior (e.g., mutual gaze; affect synchrony) are also 
common (Feldman, 2007; Leclère et al., 2014; Provenzi et al., 2018; Stern, 1985). Yet, little is known 
about how parent-infant shared behaviors may modulate infant communication with strangers 
beyond dyadic interactions, such as in triadic interactions involving both the parent and a stranger. 

Parental expressive behaviors with strangers may also impact infant interaction with others. 
When parents display positive affect and social approach to strangers, infants are more likely to 
engage themselves with strangers (Feinman & Lewis, 1983; Feiring et al., 1984; Thomas et al., 2022), 
while when parents display anxiety, infants become more distressed and avoid social interaction 
(Aktar et al., 2013; de Rosnay et al., 2006; Murray et al., 2008). Similarly, parental empathic 
dispositions (or traits), reflecting individual tendencies, inclinations, and orientations toward 
others, may also contribute to shape children’s socio-emotional development (e.g., Eisenberg et al., 
1991; Farrant et al., 2012; Volling et al., 2008; Soenens et al., 2007), though it remains unclear whether 
this association is evident as early as in infancy.  
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A Social Microscope on Infant Communication 

In developmental science, micro-analytic coding has been instrumental to decode the 
structural and temporal components of infant communication by generating continuous data 
across multiple, often simultaneous, behavioral modalities (e.g., Beebe et al., 2016; Colonnesi et al., 
2012; Fogel, 1977; Yale et al., 2003; Stern, 1971; Xu et al., 2020). Embedded within the broader 
framework of microanalysis, systematic micro-analytic coding of behavior targets units as small as 
1/24th of a second (a frame), operating as a “social microscope” (Beebe, 2014; Lourenço et al., 2021). 
Micro-analytic coding offers a powerful tool to gain detailed insights into intra- and inter-personal 
communication dynamics that are typically too subtle for the human eye to perceive in real time. 
Nevertheless, manual micro-coding techniques are time- and resource-intensive (Cohn & Kanade, 
2007), and thus pose a challenge to large-scale measurement of multimodal behavioral streams. 
Over the past decade, automated infant facial action measurement via machine learning has 
emerged as a promising alternative solution (Ahn et al., 2023; Ertuğrul et al., 2023; Hammal et al., 
2017; Messinger et al., 2012). These studies, however, are limited to automated detection and 
classification of infant facial expressions from videos collected in controlled laboratory settings, 
featuring relatively consistent video resolution, illumination, and head poses. Across the studies 
presented in this dissertation, communication behaviors were manually coded second by second. 
This coding laid the groundwork for a collaboration that advances knowledge about the 
performance of an undervalidated commercially available software (Baby FaceReader, Noldus) for 
the automated facial expression analysis of young infants observed in their family homes. Moving 
toward automated behavioral measurement is important as it may enable detailed analysis of high-
density, multimodal data of infant affect and communication with larger sample sizes than what is 
typically feasible with standard manual human coding techniques.  

Outline of the Dissertation 

This dissertation explores the development of 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) 
through the lens of infant interaction with strangers, with the aim of disentangling individual, 
contextual, and parental factors that contribute to infant interaction with unfamiliar others. Across 
five studies, individual differences in infant behavioral patterns of communication with strangers 
are examined in relation to: infant temperamental reactivity and shyness, infant communication 
patterns with parents and strangers, and parental socio-emotional dispositions and behaviors. 
Figure 1.1 illustrates the dissertation outline and the connections between key constructs.   

Part I: Emotional Communication in the First Year  

Chapter 2 compares differences and similarities in the development of infant emotional 
communication with strangers and parents while accounting for the role of infant temperamental 
reactivity in conditioning communication behaviors. Infants (N = 58; 43% girls; 88% Dutch) were 
observed during 2-minute home-based face-to-face interactions with their mother, father, and a 
stranger at 4 and 8 months. Infant gaze direction, positive and negative facial expressions, and 
vocalizations were manually coded second by second. Each parent reported on their infant’s 
temperamental surgency and negative affectivity at both ages.  
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Chapter 3 evaluates the performance of the commercially available software Baby 
FaceReader 9 (Noldus) for the automated measurement of infant positive, negative, and neutral 
facial expressions. A total of 1,017,900 frames from 289 videos of 4- and 8-month-old infants’ 
naturalistic interactions with mothers, fathers, and strangers (data from Chapter 2) were analyzed 
and compared to manual human coding to determine the software’s classification accuracy.  

Chapter 4 tests the direct and indirect relations between infant emotional mimicry of 
strangers, parent emotional mimicry of strangers, parent dispositional affective empathy, and 
parent-infant visual engagement in triadic interactions. Infants (N = 117; 56% girls; 68% Dutch) and 
one of their parents (73% mothers) were observed during an experimental paradigm at 12 or 15 
months in which they were presented with dynamic videos of strangers’ happy, sad, angry, and 
fearful facial expressions. Infant and parent facial expressions and gaze direction were manually 
coded second by second to characterize emotional mimicry (facial expression valence-congruent 
to the stranger’s emotion) and mutual visual engagement (simultaneous gaze to one another). 
Parental affective empathy (empathic concern) was self-reported via questionnaire. 

Part II: Pointing Gesture in the Second Year  

Chapter 5 probes the predictive associations between early behavioral patterns of infant 
emotional communication, in interaction with temperamental reactivity, and later pointing.    
Infants (N = 51; 45% girls; 86% Dutch) were observed during naturalistic dyadic interactions with 
diverse partners (mother, father, stranger) at 4 and 8 months (data from Chapter 2) as well as during 
experimental paradigms in the laboratory at 12 and 15 months. Emotional communication (visual 
engagement, smiling, and vocalizations) and referential communication (pointing production) 
were manually coded second by second. Mothers and fathers reported on infant temperamental 
surgency and negative affectivity at 4 and 8 months. 

Chapter 6 examines the associations between infant expression of shyness and pointing. 
Infants (N = 83; 36% girls; 66% Dutch) were observed during experimental paradigms in the 
laboratory at 12 or 15 months. Shyness was measured during a social exposure task in which a 
stranger complimented the infant. Pointing production was measured with an emotion-eliciting 
paradigm involving pleasant, unpleasant, and neutral stimuli. Infant shyness and pointing were 
manually coded second by second to characterize infant positive (gaze and/or head aversion while 
smiling) and non-positive (gaze and/or head aversion without smiling) expressions of shyness as 
well as pointing frequency across diverse emotion-eliciting situations.  

Finally, Chapter 7 provides a general discussion by integrating the main chapter findings, 
addressing methodological advances and research implications, and outlining future directions 
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