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CHAPTER 6



 

 

Not too Shy to Point! Exploring the Relationship between 
Shyness and Pointing in the Second Year 

 

Colonnesi, Salvadori, Oort, & Messinger 
Manuscript under Revision 

 

ABSTRACT 

Infants' use of pointing gestures to direct and share attention evolves during their first year of life. 
Shyness, defined as an approach-avoidance motivational conflict during social interactions, may 
influence infants’ use of pointing. Recent research distinguished between positive (gaze and/or 
head aversions while smiling) and non-positive (gaze and/or head aversions without smiling) 
shyness, which are related to different social and cognitive skills. We investigated whether positive 
and non-positive shyness in 12-month-old (n = 38; 15 girls) and 15-month-old (n = 45; 15 girls) infants 
were associated with their production of pointing gesture. Infants’ expressions of shyness were 
observed during a social exposure task in which the infant entered the laboratory room in their 
parent’s arms and was welcomed by an unfamiliar person who provided attention and 
compliments. Infants’ pointing was measured with a pointing task involving three stimuli: pleasant, 
unpleasant, and neutral. Positive shyness was positively associated with overall pointing at 15 
months, specifically with pointing to pleasant and unpleasant stimuli. High levels of both positive 
and non-positive shyness were associated with pointing to unpleasant stimuli at 15 months. No 
relation was found between shyness and pointing to a neutral stimulus. Results indicate that 
shyness influences the early use of pointing to emotionally charged stimuli. 
 

Author Contributions  
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and conducted the data collection as well as the training and supervision of the master students 
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coding the data. Cristina Colonnesi implemented and performed the statistical analyses. Cristina 
Colonnesi prepared the original drafts of the manuscript and edited them with Eliala Salvadori for 
submission. All authors provided feedback and advice on the analysis plan, interpretation of results, 
and manuscript drafts.  
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INTRODUCTION 

Pointing is a distinctively human behavior, present in all cultures worldwide (Butterworth, 
2003; Tomasello et al., 2007), and probably the most investigated referential gesture in infancy 
(Butterworth & Grover, 2018; Tomasello et al., 2007; Woodward et al., 2002). The ability to point 
emerges around the age of 12 months and is characterized by the extension of the index finger with 
the intent to direct the attention of the social partner to a specific object or event (Butterworth et 
al., 2002: Tomasello et al., 2007). Pointing reflects the intention to share attention, experience, and 
affect. Individual differences in the development of pointing gestures have been investigated in 
terms of gender (Colonnesi et al., 2012), temperament (Bruce et al., 2022; Nichols et al., 2005; Ollas 
et al., 2020; Salvadori et al., 2024; Vaughan et al., 2003), early communicative abilities (Carpenter et 
al., 1998; Matthews et al., 2012; Salvadori et al., 2024), and parents’ use of pointing gestures during 
early interactions (Liszkowski & Tomasello, 2011; Rowe & Leech, 2019; Salomo & Liszkowski, 2013).  

A crucial not yet investigated factor that may contribute to individual differences in the 
production of pointing gestures in infants is their levels of shyness. Shyness may be understood as 
an approach-avoidance motivational conflict during social interactions (Asendorpf, 1990; Matsuda 
et al., 2013). According to this perspective, children experience shyness when they simultaneously 
desire to participate (approach tendency) while also wish to avoid (avoidance tendency) the social 
interaction (Asendorpf, 1990). The approach-avoidance conflict may have a direct impact on 
children’s propensity to communicate with their social partners. In particular, if infants’ approach-
avoidance feelings during social interactions affect their attentional and regulatory processes, they 
may also affect the use of pointing gestures. The current study addressed this issue by investigating 
how infants’ expressions of shyness are associated with their pointing n in the second year of life. 

Shyness is typically defined as a temperamental trait that reflects fear (Cheek & Buss, 1981; 
Kagan et al., 1988; Karevold et al., 2012; Sanson, 1996) or behavioral inhibition (Kagan et al., 1984) in 
novel social situations. Although the association between the expressions of shyness and pointing 
gestures has been not yet studied, some indirect evidence can be gleaned from studies in which the 
associations between temperament (as reported by parents) and preverbal referential gestures were 
investigated. Vaughan et al. (2003) found a significant positive association between the 
temperamental dimension of smile and laughter (i.e., surgency) and joint-attention behaviors at 9 
months, as well as a positive association between infants' negative emotional reactivity (i.e., 
distress) and joint-attention behaviors at 12 months. Similarly, Bruce et al. (2022) reported that 
infants with higher levels of surgency, as well as negative affectivity, tended to use more gestures at 
10 months. Both studies suggest that infants with higher levels of arousal, related to both positive 
and negative affectivity, seem more inclined to elicit and direct others' attention using preverbal 
referential communication. In addition, Nichols et al. (2005) reported that temperamental pleasure 
was associated with infants' joint attention behavior accompanied by positive affect, while 
temperamental fearfulness was associated with infants' joint attention behaviors accompanied by 
negative affect. Only one study reported a positive association between positive affect and orienting 
regulation, but not for distress and infants' use of prelinguistic gestures at 12 months (Ollas et al., 
2020). Together, these results provide evidence for the effect of infant temperamental arousal (both 
positive and negative emotional reactivity) and regulation on preverbal communication.  
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Infants’ and young children’s experiences and expressions of shyness are typically 
investigated by observing their reactions during social exposure situations. Reddy (2000) found that 
2-5-month-old infants produce more coy smiles (i.e., gaze and/or head aversions during a positive 
facial expression) when interacting with a novel person. These findings were corroborated and 
extended by Colonnesi et al. (2013) who investigated 4-month-old infants’ productions of coy smiles 
when interacting with different social partners (mother, father, stranger, no social partner). Infants 
exhibited more coy smiles when interacting with a stranger than when interacting with either 
parent. Later studies identified two expressions of shyness in 30-month-old children (Colonnesi et 
al., 2014) and 48-month-old children (Colonnesi et al., 2017; Colonnesi et al., 2020). Specifically, the 
positive expression of shyness (which overlapped with the previously investigated coy smiles) is 
indexed by gaze and/or head aversions produced during smiling, while the non-positive expression 
of shyness is indexed by gaze and/or head aversions produced during neutral or negative (e.g., 
frown) facial expressions (Young & Décarie, 1977). In young children, positive shyness was found to 
be associated with higher levels of temperamental sociability (Colonnesi et al., 2014; Poole & 
Schmidt, 2022) and the combination of approach and fear (Susa-Erdogan et al., 2022). Positive 
associations have been also found between positive shyness and social understanding (Colonnesi 
et al., 2017; MacGowan et al., 2022; Susa-Erdogan et al., 2022), and lower levels of social anxiety 
(Colonnesi et al., 2014; Nikolic et al., 2016). By contrast, non-positive shyness is associated with 
higher levels of temperamental fear and negative attention biases (Susa-Erdogan et al., 2022), as 
well as higher levels of social anxiety (Colonnesi et al., 2014; 2017), and low social understanding 
(Colonnesi et al., 2017; MacGowan et al., 2022). Accordingly, positive shyness seems to be a more 
adaptive and self-regulated way to express motivational conflict, while non-positive shyness 
appears to be a manifestation of social withdrawal and avoidance (Colonnesi et al., 2014, 2017; Poole 
& Schmidt, 2019, 2020; Schmidt & Poole, 2019). These findings suggest that positive shyness may be 
associated with infants’ pointing gestures, especially to share positive experiences with social 
partners. On the other hand, non-positive shyness may be associated with infants’ pointing gestures 
to inform their social partners, driven by their heightened attention and vigilance.     

Although positive and non-positive shyness are generally negatively associated with each 
other (Colonnesi et al., 2014; Poole & Schmidt, 2022; Susa-Erdogan et al., 2022), some children 
display high levels of both expressions of shyness, while other children exhibit low levels of both 
expressions (e.g., Colonnesi et al. 2014; Susa-Erdogan et al., 2022). Children who exhibit high levels 
of both positive and non-positive shyness have similar levels of social anxiety as children who 
exhibit only high levels of non-positive shyness (Colonnesi et al., 2014). These findings suggest that 
some infants use a combination of strategies to regulate their emotions during social interactions. 
Children who exhibit both positive and non-positive shyness might experience - and thus express – 
especially high levels of approach-avoidance arousal during novel social interactions.  

The first half of the second year of life appears to be a salient time frame to investigate the 
association between infants’ shyness and their production of pointing. Twelve months is recognized 
as a key moment for the development of infants’ referential communication and the onset of 
pointing (Camaioni et al., 2004; Carpenter et al., 1998; Liszkowski, 2018; Liszkowski et al., 2004; 
Tomasello et al., 2007). By 15 months, infants begin to develop a more differentiated representation 
of the self, evident in the mirror self-recognition test (Amsterdam, 1972; Bahrick et al., 1996; Lewis, 
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2007; Mitchell, 1994). The emergence of infants’ self-recognition is linked to the development of 
more advanced self-conscious emotional reactions such as shyness and embarrassment in response 
to others’ attention (Reddy, 2003; Rochat, 2021). A recent study reported changes in the 
developmental trajectories of the expression of both positive and non-positive shyness during the 
second year of life (Colonnesi et al., 2020). Overall, these findings suggest that infants’ use of 
pointing gestures may be increasingly affected by their level of shyness in the second year of life.   

A final aspect to consider is the context in which the pointing gesture is produced. In daily 
life, infants produce pointing gestures to direct and share attention regarding different objects and 
events. Infants can point to pleasant events or objects (e.g., an animal, a funny puppet, or a toy) to 
initiate or participate in a positive social interaction (e.g., the infant points, looks at the 
experimenter, smiles, and vocalizes) (Camaioni et al., 2004; Liebal et al., 2010; Liszkowski et al., 
2007). At other times, infants can point to less pleasant stimuli that can elicit perturbation, disgust, 
or fear (such as a spider, a snake, or a threatening dog) (Blanchette et al., 2006; Hoehl et al., 2017; 
Landová et al., 2021) to alert, inform, share preoccupation, and check on the other's reaction. 
Previous research has typically investigated infants' production of pointing gestures during 
experimental procedures using pleasant stimuli. In the most typical procedure, the child and the 
experimenter are sitting at a table facing each other, and the toy appears behind the experimenter 
so that the infant, but not the experimenter, can see it (e.g., Camaioni et al., 2004). The observation 
of infants' pointing to both pleasant and unpleasant stimuli would provide additional information 
about the association between emotions and referential communication. Positive shyness, 
associated with an approach tendency during social interactions, may be more closely linked to 
pointing gestures directed at pleasant stimuli. In contrast, non-positive shyness, indicating a more 
avoidant tendency in social interactions, might be more common in infants who point solely to 
inform others about a relevant stimulus, without engaging in positive interaction. 

The Present Study 

In the present study, we examined the association between positive and non-positive 
expressions of shyness and the use of pointing gestures in 12- and 15-month-old infants. Infants’ 
expressions of shyness were observed during a social exposure task in which the infant entered the 
laboratory room in their parent’s arms and was welcomed by an unfamiliar person who provided 
enhanced attention and compliments. Infants’ production of pointing gestures was assessed using 
a declarative pointing production task including pleasant, unpleasant, and neutral stimuli. Both 
experimental constructs were systematically micro-coded by independent coders. We 
hypothesized that: 1) high levels of positive shyness, an approach-dominant form of shyness, would 
be associated with a higher frequency of overall pointing gestures (Vaughan et al., 2003; Ollas et al., 
2020; Bruce et al., 2022), as well as higher frequency of pointing to a pleasant stimulus (Colonnesi 
et al., 2014; 2017; Susa-Erdogan, et al., 2022); 2) high levels of non-positive shyness, an avoidant-
dominant form of shyness would be associated with a higher frequency of pointing gestures during 
the presentation of an unpleasant stimulus (Colonnesi et al., 2014; 2017; Susa-Erdogan, et al., 2022); 
3) The association between (positive and non-positive) shyness and pointing would be stronger in 
15-month-old infants than 12-month-old infants, as a result of the infants’ social-cognitive 
development (Amsterdam, 1972; Camaioni, 2004; Lewis, 2007; Rochat, 2021). 
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METHODS 

Sample 

The study included 83 families with infants from two age groups: 12-month-old infants (n = 
38, n girls = 15; Mage = 11.92 months, SD = 0.36, Range = 11-13 months) and 15-month-old infants (n = 
45, n girls = 15; Mage = 14.76 months, SD = 0.57, Range = 14-16 months). The majority of the parents 
were born in the Netherlands (63.3% of the mothers and 69.0% of the fathers), while the rest were 
from other European countries (19% of the mothers and 15.5% of the fathers), North or South 
America (10.2% of the mothers and 7.0% of the fathers), Africa (1.3% of the mothers and 2.8% of the 
fathers), and Eastern countries (6.3% of the mothers and 5.6% of the fathers). Most parents were 
highly educated, with a college degree or higher (67%), and worked full-time (70%). Parents had an 
average age of 36.30 years (SD = 4.00), and all were fluent in Dutch and/or English. We recruited 
participants through flyers, posters, and social media from midwifery practices, preschools, and 
elementary schools. The original sample included 10 additional families, who were not included in 
the study because one of the two tasks was missing (4 infants missed the shyness task and 6 infants 
missed the pointing task) due to either procedural problems with the recording that prevented 
these videos from being observed and coded, or fussiness of the infants. 

Procedure  

Both parents completed online questionnaires about the infant’s and parents’ demographic 
characteristics 1-2 weeks before the visit. Thereafter, one of the parents (n mothers = 33 at 12 months; 
40 at 15 months) and the infant took part in an approximately 1 h-long testing session in the Lab 
[blind for review], in which a battery of experimental tasks was performed. Parents provided active 
informed consent for themselves and their infant. Data were collected from March 2018 to March 
2020. The study has been approved by the Ethics Review Board of the University of Amsterdam, 
Faculty of Social and Behavioral Sciences (protocol code 2016-CDE-7403).  

Measures 
Expressions of Shyness  

At the beginning of the lab visit, infants’ expressions of shyness were assessed with a social 
exposure task. Prior to the testing, the parent was informed that a (female) experimenter would be 
waiting for them inside the laboratory room and that she would open the door and provide the 
infant with a special welcome. The parent was requested to remain as neutral as possible during the 
interaction between the experimenter and the infant. The parent held the infant on their hip, and 
the interaction was recorded using a high-definition camera positioned on the opposite side of the 
room (Figure 6.1). The experimenter opened the door and welcomed the infant providing enhanced 
attention and compliments (e.g., “You look so nice today; what a nice dress!”). The interaction 
continued until the infants shifted their attention away from the experimenter to other elements in 
the room. The mean duration of the observations was 42.45 seconds (SD = 12.81; Range = 19.92-80.51).  
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Figure 6.1. Setting of the Social Exposure Task to Elicit Infants’ Expressions of Shyness 

Coding of the Expressions of Shyness. A revised version of the validated coding system 
developed by Colonnesi et al. (2012; 2014; 2020) was used. Four trained researchers coded the infant-
experimenter interactions using The Observer XT software (Noldus et al., 2000). The coding began 
when the infant looked at the experimenter for the first time after the door of the laboratory room 
was opened and ended when the experimenter greeted the infant and left the room. To determine 
the expressions of shyness, the following behaviors were coded as state events (duration in 
seconds): facial affect, gaze, and head aversion. Facial affect was coded with the following mutually 
exclusive categories: a) neutral facial expressions, b) positive facial expressions (smile with an open 
or closed mouth), c) negative facial expressions (frowns), and (d) not visible. Gaze was coded with 
the following mutually exclusive categories: (a) gaze to the experimenter, (b) gaze away from the 
experimenter to the parent, and (c) gaze away from the experimenter to elsewhere. Head aversion 
(turning the head away from the experimenter in a fast movement after having eye contact with the 
experimenter) was coded as present or absent. 

The data on affect, gaze, and head aversion were combined using The Observer XT to create 
the following two categories. Positive shyness was coded as the duration (in seconds) of an episode 
of gaze at the parent or elsewhere (aversion from the experimenter), with or without head aversion, 
during positive facial affect. Non-positive shyness was coded as the duration (in seconds) of an 
episode of gaze at the parent or elsewhere (aversion from the experimenter), with or without head 
aversion, during neutral or negative facial affect. For the analyses, percentages of time in which the 
infant exhibited positive and non-positive shyness out of the total observation duration were used.  
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Inter-rater Reliability. Inter-rater reliability was calculated based on 39 (47%) random 
double-coded observations. The average Cohen’s kappa, measured with the software The Observer 
(frequency-duration method with 1 s. interval), was k = .94 for affect; k = .91 for gaze aversion; k = .91 
for head aversion. Disagreements were discussed, and changes were made to the first coder’s coding 
if necessary. If the raters could not reach an agreement, a senior coder made the final decision.  

Pointing gestures  

Infants’ pointing production was measured using a revised procedure of the declarative 
pointing gesture task (Camaioni et al., 2004; Salvadori et al., 2024). The infant and the experimenter 
were sitting at a table in front of each other, and the parent was sitting behind the infant. Behind 
the experimenter were a curtain and a second experimenter who helped with the presentation of 
the stimuli. During the procedure, different stimuli appeared from behind the curtain. Specifically, 
pleasant, unpleasant, and neutral stimuli were presented. As stimuli we employed: a) a spinning 
spiral, which created an optical illusion effect as pleasant stimulus; b) a spider or snake toy, at 12 
and 15 months respectively, as unpleasant stimulus; and c) green and red potholders, at 12 and 15 
months, respectively, which we expected not to trigger an interest reaction, as neutral stimulus. 
While pleasant stimuli have been already used in previous studies and elicited pointing gestures to 
share attention and communication about enjoyable objects or events (e.g., Camaioni et al., 2004), 
unpleasant stimuli were used in the present study for the first time to elicit infants’ production of 
the pointing gesture to direct the attention of the social partner to a possible threatening object as 
representation of ancestral threats (Blanchette et al., 2006; Hoehl et al., 2017; Landová et al., 2021). 
Neutral stimuli were used as a baseline condition. Figure 6.2 shows the stimuli. The order of the 
stimuli was counterbalanced within the babies’ gender, for each age group (i.e., 12 and 15 months). 
During each presentation, the experimenter looked at the toddler, waiting for a reaction while 
asking “what do you see? What’s up?” to encourage the infant to point. When the infant pointed to 
the stimulus, the experimenter turned back to look at the stimulus and commented in line with the 
valence of the stimulus with the corresponding emotion (e.g., "oh, so nice, I see it too", in the case 
of the pleasant stimulus; "oh, brrr scary", in the case of unpleasant stimulus"; "oh yes, I see it too", in 
case of the neutral stimulus), and then looked back at the toddler.  

Figure 6.2. Setting of the Pointing Gesture Task: Pleasant, Unpleasant, and Neutral Stimuli 
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Coding of the Pointing. Videos were analyzed at a second-by-second micro-level (for the 
presence and absence of pointing) using the software The Observer XT (Noldus, 2000). Infants’ 
pointing gesture was coded when the infant produced an arm and index finger extension in the 
direction of the stimulus while the remaining fingers were curled lightly or tightly under the hand 
(Franco & Butterworth, 1996). Infants' number of pointing gestures produced across the three 
stimuli (i.e., overall pointing), and the total number of pointing gestures during each stimulus (i.e., 
pleasant, unpleasant, and neutral) were used for the analyses.  

Inter-rater Reliability. The inter-rater reliability was assessed using The Observer, on 10 
(12%) random double-coded observations of the videotapes. The average Cohen’s kappa, measured 
with The Observer (frequency-duration method with 1 s. interval), was k = .89 for pointing to 
pleasant stimuli, k = .91 for pointing to unpleasant stimuli, and k = 1 for pointing to neutral stimuli.  

Data analyses 

Data were checked for univariate outliers (standardized scores > 3.00) and for normality. 
Two univariate outliers were found for positive shyness and one outlier was found for pointing 
during the pleasant stimulus. These outliers were winsorized (Wilcox, 2005). Positive shyness was 
positively skewed (Skewness = 1.69, SE = 0.26) while non-positive shyness was normally distributed 
(Skewness = 0.14, SE = 0.26). The frequencies for pointing gestures were positively skewed (Pleasant: 
Skewness = 1.75, SE = 0.27; Unpleasant: Skewness = 1.60, SE = 0.27; Skewness = 1.60, SE = 0.27; Neutral: 
Skewness = 1.32, SE = 0.26). Distributions of the variables are displayed in Figure 6.3 and Figure 6.4. 
One multivariate outlier was found (Malahobis distance); analyses performed with and without this 
subject yielded the same results. Analyses with all subjects included are presented.  

Figure 6.3. Violin Plots of the Expressions of Positive and Non-positive Shyness  
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Figure 6.4. Violin Plots of Overall Pointing and Pointing to Pleasant, Neutral, and Unpleasant Stimuli 

 

There were no missing data for the Shyness task. For the Pointing task 4.6% of missing 
values were present due to procedural errors or fussiness of the infant. More specifically, 5 infants 
did not complete the situation with the pleasant stimulus, 4 infants did not complete the situation 
with the unpleasant situation, and 5 infants did not complete the situation with the neutral 
stimulus. According to Little’s MCAR test, data were missing completely at random, χ2 = 11.86, df = 
16, p = .754. We thus imputed the missing values with multiple imputation techniques (Graham et 
al., 2009). We conducted twenty imputations for the three variables of pointing (pleasant, 
unpleasant, neutral) and two other auxiliary variables (gender, age). Analyses run on each dataset 
were pooled. Imputed values compare reasonably to observed values, and results using listwise 
deletion were similar to those with multiple imputations. Results on imputed data are presented. 

To investigate the associations between the expressions of shyness and pointing we 
performed three moderated moderation analyses (i.e., three ways interactions) with bootstraps, 
which offer an optimal solution in case of small samples and with not normally distributed data 
(Efron et al., 1994; Hayes, 2017). We performed the analyses with the macro PROCESS for SPSS 
(Hayes, 2017). Moderation model 3 was used with 5000 bootstrap samples. First, infants’ positive 
shyness, non-positive shyness, and age were included as predictors, while infant overall pointing 
frequency was the outcome variable. Thereafter we performed three additional analyses to test the 
specific effect of the same predictors on infants’ pointing to the pleasant stimulus, the unpleasant 
stimulus, and the neutral stimulus. Scores of positive and non-positive shyness were standardized 
before the analyses. ΔR2 was calculated as the proportion of variance in the dependent variable 
uniquely accounted for by the 3-way interactions effect (the moderated moderation). We detected 
no multicollinearity among the predictors (variance inflation factors = 1.10 for positive shyness, 1.18 
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For non-positive shyness; 1.09 For age). To address heteroscedasticity, HC3 Davidson MacKinnon 
correction was applied (Chu et al., 2021). Significant interactions were probed using the Pick-a-point 
techniques implemented by regression centering via the PROCESS script, which allowed us to 
ascertain whether the predictor (e.g., positive shyness) was related to the use of pointing among 
infants with a specific level on a second or a third predictor (e.g., non-positive shyness): Low (1 SD 
below the mean), Medium (mean), and High (1 SD above the mean). All analyses were two-tailed 
and used conventional significance thresholds (α = .05). 

We performed a power analysis to determine the statistical power using Linear multiple 
regression: Fixed model, R2 increase. The analysis considered an effect size of f2 = 0.10 (medium-
small), an error probability of α = 0.05, a desired power of 0.80, and a total of 7 predictors. The 
resulting total sample size was 81, close to the sample size used for the analyses (n = 83).  

RESULTS 

Preliminary Results 

Table 6.1 presents the descriptive statistics of the study variables and Table 6.2 displays the 
correlations. Prior to the main analyses, preliminary analyses were performed. No significant 
correlations were found between gender and shyness (r range = -.07 to .13) or between gender and 
pointing (r range = -.10 to .01). Also, the order of stimulus presentation had no effect on infants’ 
overall production of pointing, F(5, 80) = 0.20, p = .962, pointing to the pleasant stimulus, F(5, 80) = 
0.32, p = .903, unpleasant stimulus, F(5, 80) = 0.41, p = .839, or neutral stimulus, F(5, 80) = 0.38, p = 
.863. Consequently, gender and the order of the stimuli were not controlled for in the main analyses. 

Two preliminary repeated measures ANOVAs were performed to investigate possible 
differences between the two age groups (between factor: 12 and 15 months) and between the 
subcategories of shyness (within factor: positive and non-positive) and pointing gesture to the three 
different stimuli (within factor: pleasant, unpleasant, neutral). The first ANOVA was conducted to 
examine the effect of age on infants’ expressions of shyness. The analysis revealed a significant effect 
of age, F(1, 81) = 6.92, p = .010, ηp2 = .08, indicating that 15-month-old infants displayed more shyness 
than 12-month-old infants (M12-months = 20.57 (SE = 1.72), M15-months = 26.72 (SE = 1.58). Additionally, a 
significant effect of shyness valence was observed, F(1, 81) = 122.06, p < .001, ηp2 = .60, indicating that 
infants displayed more non-positive (M = 39.99 (SE = 2.96)), than positive (M = 7.30 (SE = 1.16)) 
expressions of shyness in reaction to the experimenter’s attention. The interaction effect between 
age and shyness did not reach significance, F(1, 81) = 3.62, p = .061, ηp2 = .04. The results of this 
analysis demonstrate that, on average, infants expressed more shyness at 15 months, with non-
positive shyness being more common than positive shyness. 

A second repeated measures ANOVA was conducted to investigate the effect of age on 
Infants’ pointing gestures to the three different stimuli. No significant effect of age, F(1, 81) = 0.07, p 
=.792, ηp2 = .00, or of stimuli, F(2, 162) = 0.82, p = .444, ηp2 = .01, was found. The absence of a 
significant interaction effect, F(2, 162) = 0.26, p = .770, ηp2 = .00, further supports the finding that 
infants from both age groups displayed similar frequencies of pointing across different stimuli. 
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Table 6.1. Descriptive Statistics  

Infant Behavior 

12 months  
(n = 38) 

15 months  
(n = 45) 

Total 
(N = 83) 

M SD M SD M (range) SD 

Shyness 

     Positive shyness 7.03 8.98 7.56 11.60 7.32 (0.00 – 40.95) 10.43 

     Non-positive shyness  34.10 21.57 45.88 22.03 40.40 (1.41 – 88.89) 22.47 

Pointing 

      Pleasant stimulus 0.79  1.23 0.77  1.24 0.78 (0-5) 1.23 

      Unpleasant stimulus 0.61 0.82 0.79 1.14 0.71 (0-4) 1.00 

       Neutral stimulus 0.71 1.01 0.77 1.11 0.74 (0-4) 1.06 

       Overall pointing 2.10 2.75 2.32 2.92 2.22 (0 – 10) 2.83 

Note. Infant expressions of shyness are quantified as percentage of time, while pointing as counts. 

Table 6.2. Correlations between the Study Variable  

1. 2. 3. 4. 5. 6. 

1. Positive shyness - -.32    -.18 -.30    -.10     -.21 

2. Non-positive shyness   -.29 - .03  .27 .11 .14 

3. Pointing pleasant situation .30* .02 -      .63**     .71** - 

4. Pointing unpleasant situation    .11 .17    .61** -     .77** - 

5. Pointing neutral situation    .15 -.03     .58**    .47* - - 

6. Overall pointing    .23 .06 - - - - 

Note. Correlations for 12-month-old infants are reported above the diagonal, while correlations for 
15-month-old infants are reported below the diagonal; * p = .050; ** p = .010.  
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Association between Shyness, Age, and Overall Pointing 

A moderated-moderation analysis was performed to specifically test the 3-way interaction 
of positive shyness, non-positive shyness, and age as predictors of infants’ overall use of pointing.  
The ΔR2 of the 3-ways regression model was significant. Table 6.3 reports the partially standardized 
coefficients of the regression. A significant interaction between positive shyness and age was found, 
indicating that at 15 months positive shyness was inversely related to pointing than at 12 months. 
This effect was further qualified by a significant three-way interaction involving positive shyness, 
non-positive shyness, and age as predictors of overall pointing (see Figure 6.5). A probing analysis 
of this interaction revealed a significant and positive association between positive shyness and 
pointing in 15-month-old infants who also exhibited higher levels of non-positive shyness, B = 1.71, 
SE = 0.71, t = 2.39, p = .019; 95%CI [0.29, 3.13], and a significant negative association between positive 
shyness and pointing in 12-month-old infants who also exhibited medium (average) levels of non-
positive shyness, B = - 1.64, SE = 0.81, t = 2.03, p = .046; 95%CI [-3.25, -0.03], while the other slopes 
were not significant (see Table 6.4  for all the conditional effects of positive shyness at values of non-
positive shyness and age). In sum, at 15 months, the highest number of pointing was produced by 
infants who displayed high levels of both positive and non-positive shyness.  

Figure 6.5. Interactions of Non-positive Shyness x Positive Shyness x Age in Predicting Infant Overall 
Pointing 
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Association between Shyness, Age, and Pointing to Pleasant, Unpleasant and Neutral Stimuli 

Next, we investigated the specific associations between the expressions of positive and non-
positive shyness and the production of pointing to the three stimuli (pleasant, unpleasant, and 
neutral). Three separate moderated-moderation analyses were performed, one for each stimulus. 
Table 6.5 reports the partially standardized coefficients for the predictors and the interaction terms 
of each regression model. The first regression model tested the interaction between positive 
shyness, non-positive shyness, and age as predictors of pointing gestures to a pleasant stimulus. 
Only a significant interaction between positive shyness and age was found (Figure 6.6). At 15 months 
the association between positive shyness and pointing to a pleasant stimulus was positive and 
significant, B =- 0.34, SE = 0.16, t = 2.06, p = .043; 95%CI [0.01, 0.67] while at 12 months the same 
association was not significant, B =- -0.26, SE = 0.23, t = -1.11, p = .269; 95%CI [-0.72, 0.20]. In sum, 
positive shyness was positively associated with pointing toward a pleasant stimulus at 15 months.  

 

Figure 6.6. Interactions of Positive Shyness x Age in Predicting Infant Pointing to Pleasant Stimuli 
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of infants’ use of pointing to an unpleasant stimulus. The 
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Table 6.6. Conditional Effects of Positive Shyness at Values of Non-Positive Shyness and Age on 
Pointing to Unpleasant Stimuli 

Non-positive shyness Age B (SE) t p LLCI ULCI 

Low 12 months -0.21 0.13 1.16 .111 -0.47  0.05 

Low 15 months -0.18 0.28 -0.63 .531 -0.73     0.38 

Medium 12 months -0.43 0.20 -2.17 .033 -0.82    -0.04 

Medium 15 months 0.24 0.14 1.69 .095 -0.04       0.53 

High 12 months -0.64 0.35 -1.84 .069 -1.34     0.05 

High 15 months 0.66 0.27 2.49 .015 0.13 1.19 

 

DISCUSSION 

We investigated the association between expressions of shyness in 12- and 15-month-old 
infants and their use of pointing gestures to stimuli with different emotional valences. Our premise 
was that infants' expressions of approach-ambivalence during novel social situations, characterized 
as shyness, would affect their inclination to direct an unfamiliar partner's attention to specific 
stimuli. We expected this to result in higher levels of pointing, especially at the age of 15 months. 
More specifically, we anticipated a positive association between positive shyness and overall 
pointing, as well as pointing to pleasant stimuli. Additionally, we expected a positive association 
between non-positive shyness and pointing to unpleasant stimuli. We found significant associations 
between expressions of shyness and pointing gestures, which were evident only in 15-month-olds. 
Infants' overall use of pointing was associated with high levels of both positive and non-positive 
shyness. When examining the valence of the stimulus, infants who pointed more often to a pleasant 
stimulus were those who also exhibited higher levels of positive shyness. In contrast, infants who 
pointed more to an unpleasant stimulus were those who exhibited high levels of both positive and 
non-positive shyness. No association was found between pointing gestures to a neutral stimulus, 
where there was no emotional arousal to share, and expressions of shyness. Below, we discuss these 
findings and their implications for social and emotional development in the second year of life. 

The presence of associations between shyness and pointing at 15 months but not at 12 
months can be explained by qualitative rather than quantitative changes in social development 
during the second year of life. It has been documented that by the age of 15 months, infants begin 
to develop a more advanced awareness of themselves and others during social interactions, as they 
become the focus of others' attention (Amsterdam, 1972; Lewis, 2007; Reddy, 2003; Rochat, 2021). 
Similarly, the production of pointing gestures appears to be associated with the understanding of 
others' intentions, particularly at 15 – rather than 12 –months (Camaioni et al., 2004; Meltzoff, 1999). 
By the age of 15 months, the ability to express self-conscious reactions may be linked to infants’ use 
of pointing to direct others' attention and share interest toward a common object of interest. 
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The overall production of pointing was higher in 15-month-old infants who displayed higher 
levels of both positive and non-positive shyness during interactions with a novel person. These 
findings corroborate previous research on the association between infants' temperament (as 
reported by parents) and preverbal communication. For instance, Vaughan et al. (2003) found that 
high levels of both surgency (i.e., smiles and laughter) and negative affectivity (i.e., distress and 
irritability) were associated with infants' joint attention behaviors at 9 and 12 months. Similarly, 
Bruce et al. (2022) showed that the production of gestures at 10 months was associated with both 
levels of surgency and negative affectivity in infants. A general interpretation of these findings is 
that infants' expressions of shyness - both positive and negative - are acts of communication 
reflecting their arousal levels (Colonnesi et al., 2013; Colonnesi et al., 2020). For this reason, both 
positive and negative expressions of shyness influence the infant’s propensity to communicate 
using referential gestures. In other words, in line with the definition of shyness as social 
ambivalence between approach and avoidance orientations, infants who are more communicative 
than others are also those who more often express their approach-avoidance ambivalence in novel 
social situations and are thus also more inclined to elicit others’ attention. This interpretation is in 
line with the idea that joint-attention behavior may be associated with temperamental measures of 
both positive (Fox et al., 2001) and negative emotional reactivity (Nichols et al., 2005; Vaughan et 
al., 2003). Future work is warranted in investigating the association between positive and negative 
temperamental dimensions as underlying dimensions of the expressions of positive and non-
positive shyness and as predictors of pointing gestures.  

Although both positive and non-positive expressions of shyness were associated with 
pointing, the effect of positive shyness at 15 months explained a substantially larger proportion of 
variance in the use of pointing gestures than non-positive shyness. Moreover, positive shyness was 
found to be associated with both pointing to pleasant and unpleasant stimuli. These results were 
partly expected as positively shy infants are also characterized by high levels of sociability, approach 
behavior, and self-regulation (Colonnesi et al., 2014; Poole & Schmidt, 2022; Susa-Erdogan et al., 
2022). Previous studies on temperament also found that higher positive emotionality was positively 
associated with the production of preverbal communicative gestures (Ollas et al., 2008) and 
vocabulary size (Laake & Bridgett, 2014; Salley & Dixon, 2007). Moreover, Salvadori et al. (2024) 
reported that high levels of infant temperamental surgency enhanced associations between early 
socio-emotional communication behaviors with mothers and fathers in the first year of life and 
pointing gestures with strangers at 12 and 15 months, which suggests a positive association between 
positive temperamental qualities and an early propensity to communicate with unfamiliar others. 
These findings highlight the influence of positive shyness on referential communication and show 
how positive shyness is related to early social communication to share attention and emotions. 
These findings also suggest a possible impact of expressions of shyness in infancy on later language 
development, which is worthy of further investigation. 

Non-positive shyness was especially relevant for pointing to an unpleasant stimulus. Infants 
who pointed more often to direct the attention of a social partner to a fear emotion-eliciting 
stimulus were those who displayed more often a combination of both positive and non-positive 
shyness during the social interaction with a novel person. This result qualifies the result about the 
overall production of pointing. Indeed, infants with high levels of both positive and non-positive 
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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

GENERAL DISCUSSION


