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Abstract 
 
Previous research highlighted the correlation between parent-infant's attachment quality and joint 

attention skills. However, the underlying mechanisms of this relationship are still unclear. The aim 

of this study was to assess whether it is by mediating the expectation component in Internal 

Working Models that the quality of attachment style can affect joint attention. At first, 12 to 20-

month-old infants were classified into secure and insecure groups using the Strange Situation 

Procedure. On a following day, using a violation-of-expectation paradigm, infants were habituated 

to two joint attention videos. Finally, the mean looking time duration of secure and insecure infants 

were compared with each other between two “divergent attention” and “joint attention” videos. 

Infants looked longer for divergent attention videos suggesting they did have expectation regarding 

the appropriate response in triadic interactions. In line with our main hypothesis, secure infants, 

but not insecure ones, looked longer in the divergent attention situation when an attachment-related 

context was present, revealing the possible mediating role of “expectations” in the correlation 

between attachment and joint attention. 
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Introduction 

During the first year of life, infants undergo significant physical, social, emotional, 

behavioural, and cognitive changes while simultaneously forming enduring, person-specific, 

emotionally salient relationships with their primary caregivers, known as “attachment bonds” 

(Bowlby, 1969/1982; Cassidy & Shaver, 2016). Bowlby (1969) described how attachment 

develops through parent-child interactions. He noted that caregivers may respond to their infants 

behaviours in a variety of ways upon the activation of their infant's attachment system which can 

happen when he/she is frightened or distressed (Sherman, Rice, & Cassidy, 2015). Infants who 

experience sensitive and responsive care tend to develop secure attachment, whereas infants who 

experience rejecting, hostile, punitive, inconsistent, frightening, or intrusive care often develop 

various forms of insecure attachment (Weinfield, Sroufe, Egeland, & Carlson, 2008). 

According to attachment theory (e.g., Bowlby, 1969/1982, 1973, 1980), infants develop 

cognitive models of their attachment figures during attachment-related interactions with caregivers 

occurring in their first year of life. In fact, Bowlby proposed that children form mental 

representations of their caregivers which influence later thoughts and behaviours in adult 

relationships. These mental representations have come to be called Internal Working Models 

(IWMs) (Stubbs, 2017). They have been conceptualized as experience-based mental 

representations about attachment figures, the self, and their relationships (Sherman et al., 2015). 

In this way, the IWMs form the basis of the infant's "expectations" about the caregivers behaviour, 

him/herself and their future interactions, allowing the child to anticipate, plan for, and adapt to 

his/her social world (Bowlby, 1982; Johnson et al., 2010). It was these internal working models 

that Ainsworth’s Strange Situation Procedure (SSP) was intended to capture (Johnson et al., 2010).  
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The relationship between infants' daily interactions with attachment figures and their IWMs 

is reflected in the child’s behaviour when facing the SSP (Ainsworth et al., 1978; Cassidy, Jones 

& Shaver, 2013). Infants’ differential behavioural patterns in the SSP would be the result of 

differential expectations about their caregivers’ behaviour (Ainsworth, Blehar, Waters, & Wall, 

1978; Main, Kaplan & Cassidy, 1985). When showed animated videos of infant-mother 

relationship, secure infants look longer to unresponsive mothers compared to insecure infants 

suggesting they may have already formed different expectations concerning caregiving behaviours 

(Johnson, Dweck, & Chen, 2007). In other words, when facing new attachment-related situations, 

infants can apply their IWM based on their own caregivers’ past behaviour to draw expectations 

about how other caregivers will respond.  

Over the past years, theorists have emphasized that secure attachment is one of the most 

basic foundations for a healthy development. It is a predictor of positive outcomes in cognitive, 

emotional, physical and social dimensions (Ainsworth & Bell, 1970; Bergman, Sarkar, Glover, & 

O'Connor, 2010; Darewych, 2013; Ding, Xu, Wang, Li, & Wang, 2014). In the meantime, research 

of the past two decades has also focused on "joint attention" as being one of the earliest step of 

infants’ understanding of reciprocal interactions (Oberwelland et al., 2016). Joint attention is 

defined as a coordinating attention between two persons sharing interest in a referent (Bakeman & 

Adamson, 1984; Crais, Douglas, & Campbell, 2004; Kinard & Watson, 2015), and is also known 

as a “triadic interaction” between self, other and object (Bakeman & Adamson, 1984; Shin, 2012). 

The other or the object could also refer to the parents or other individuals. Research showed that, 

among various variables such as gender and child temperament which affect the development of 

joint attention (Mundy & Newell, 2007; Salley & Dixon Jr, 2007), maternal behaviours and people 

involved in the interaction are also of particular importance (Keller & Bard, 2017; Benigno, Clark, 
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& Farrar, 2007; Farrant, Maybery, & Fletcher, 2011; Shin, 2012). Because young infants’ 

interactions are often mainly with their mothers, their social skills may be affected by the quality 

of infant-mother relationship (Flanagan, Coppa, Riggs, & Alario, 1994; Goldsmith & Rogoff, 

1997; Raver & Leadbeater, 1995). For instance, Scholmerich et al. (1997) showed that insecurely 

attached children displayed less face-to-face attention and less coordinated joint attention to 

objects compared to securely attached children. Additionally, by measuring the attachment style 

of infants using the SSP, on one hand, and the Early Social Communication Scales (ESCS) on the 

other hand, Meins and colleagues (2011) observed a correlation between attachment style and joint 

attention skill. In their study, while insecure infants displayed higher level of joint attention 

initiation suggesting a possible compensation for reduced social contact, they had lower scores for 

initiating high-level joint attention behaviours (pointing, showing, and giving). In the same vein, 

but from the mother perspective, at 18 months, mothers of insecure infants were found to initiate 

fewer bids of joint attention (Yoon, Kelso, Lock, & Lyons-Ruth, 2014). 

The literature around the origin and development of joint attention is large involving 

evolutionary models and innate hardwired modules dedicated to intention reading, (Tomasello, 

Carpenter, Call, Behne, & Moll, 2005; or Gergely & Csibra, 2003); social-cognitive models 

focusing on mirror-neuron systems and how they could mediate action understanding in humans 

(Buccino, Binkofski, & Riggio, 2004; Ferrari, Tramacere, Simpson, & Iriki, 2013; Falck-Ytter, 

Gredebäck, & von Hofsten, 2006; Sommerville & Woodward, 2005); and other models 

highlighting the major role of  neuronal systems dedicated to orientation and perceptual attention, 

and their maturation rate in infancy (Mundy, Sullivan, and Mastergeorge, 2009; Mundy & Newell, 

2007). Discussing the debates involved is beyond the scope of the current article. This study will 

focus mainly on the relationship between attachment style and joint attention. 
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Today, despite the evidence of a relationship between attachment styles and joint attention 

(Raver & Leadbeater, 1995; Ruff & Rothbart, 1996; Goldsmith and Rogoff 1997; Schölmerich, 

Lamb, Leyendecker, & Fracasso, 1997; Claussen, Mundy, & Willoughby, 1998; Morales, Mundy, 

Crowson, Neal, & Delgado, 2005; Mundy, Newell, 2007; Schechter et al., 2010; Meins et al., 2011; 

Yoon et al., 2014), its underlying mechanisms are still largely unknown. Through what 

intermediate variables, attachment style (secure or insecure) affects the capacity of infants’ joint 

attention? We hypothesize that different expectations related to joint attention situations between 

secure and insecure infants could explain the differences observed in the development of this skill. 

Infants begin to respond to joint attention (RJA) at approximately 6 months of age when they 

follow the gaze of others around them (Mundy, Sigman, & Kasari, 1994). Therefore, paying 

attention to infants’ expectation in different social contexts can enlighten how RJA can be affected 

by previous attachment-based interactions with the responsive or unresponsive mother.  

Furthermore, we also aimed to scrutinize more deeply a joint attention situation that is 

reminiscent of the context of attachment interactions. One key idea in the concept of IWM is that 

mentally healthy individuals would develop a “secure base script” providing a prototype of how 

attachment-related events typically unfold. In other words, they would develop particular 

expectations in these events and act accordingly. IWM would then result in behaviours shaping 

further the development of the child attachment style (Cassidy et al., 2013). For instance, Johnson 

and colleagues (2007), in a ground-breaking study on “expectation” in secure and insecure infants 

showed that elements like “infant crying” and “interacting geometric symbols (a big oval as 

mother, and a small oval as infant)” could be perceived as attachment-related situations and 

activate the attachment system in infants. More specifically, their findings suggest that 
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expectations concerning the caregiving behaviour are different between secure and insecure 

infants.  

So far within the adult attachment research field, studies differentiating between 

attachment-related and neutral situations, showed that the attachment-related context can make a 

difference in attentional bias, selective attention and levels of empathy between secure and 

insecure individuals (Dewitte, De Houwer, Koster, & Buysse, 2007; Maleki, Mazaheri, & 

Dehghani, 2013; Rashidi, Mazaheri, Nejati, & Zabihzadeh, 2016). As suggested by Gustafsson 

and colleagues (2016), after 12-months of age, infants may have enough experience to attend 

mostly to the interactions foreshadowing relevant outcomes to them, such as a caregiver taking a 

feeding bottle. Since such stimuli may affect infants’ expectations, we’ve added an attachment-

related context condition. 

Cassidy et al., (2013) have suggested that methods used by researchers who study infants’ 

cognition are still rarely used by attachment researchers (e.g., eye-tracking, habituation paradigms) 

to study infant IWMs as well as mother and infant responses to distress (see Johnson et al., 2007; 

Johnson et al., 2010). Accordingly, the present study sought to cast another look at the cognitive 

core of attachment style (i.e. IWMs) and its relationship with joint attention by using a violation-

of-expectation paradigm.  

By considering “expectation” as a determining cognitive component, we aimed to test it as 

a possible underlying mechanism of the relationship between attachment and joint attention. In 

particular, using a violation-of-expectation paradigm, we wanted to investigate how attachment 

style could affect infants’ response towards a “joint attention” situation between two people (one 

pointing out, and the other following the cue) compared to a “divergent attention” situation (one 
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pointing out, and the other not following the cue), as done in a previous work (Gustafsson et al., 

2015).  

Infants are expected to look longer to a “divergent” condition since the novelty of such 

situation should elicit stronger reactions. We assume that the expectation from primary caregiver 

response and the quality of IWMs in secure and insecure infants will affect their looking time 

duration. So, the current study will also investigate how secure versus insecure infants' looking 

time differ, and if this can be impacted by an attachment-related context. We hypothesize that (1) 

expectation, indexed by the looking time duration, will be higher in secure infants, (2) an 

attachment related context will increase the difference if any. 
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Method 

Participants 

65 healthy infants registered to our study. The first 10 infants were used in a pilot study to 

test the videos, resulting in the habituation criterion of 20 trials. Among the remaining 55 infants, 

21 failed to complete the study for reasons such as fussiness/crying (n=3), not looking during 

testing (n=6), not meeting the habituation criterion (n=5) or not attending the test session (n=7). 

These infants did not belong to any particular attachment group (14 secure, 4 avoidant, 3 resistant). 

Eventually, 34 infants were able to complete the two stages. These infants (18 males, 16 females) 

were aged between 12-20 months from Tehran, Iran. Mean age was 17 months and 19 days (SD = 

1 months, 9 days). The reason for choosing this age range was that infants begin to develop joint 

attention around 7–10 months of age and have full joint attention skills between 12 and 18 months 

of age (Crais et al., 2004; Meins et al,. 2011; Salley and Dixon, 2007, Kinard & Watson, 2015). 

The reason for not collecting more data was mainly practical as the University supported this study 

only until a specific deadline. No more funding were available to continue the work after that. 

Additionally, all babies used milk bottle for feeding (sometimes in parallel of breast 

feeding). Infants were recruited through poster adverts in clinics and social networks. Parents were 

from varied socioeconomic backgrounds.  

The present study was conducted according to guidelines laid down in the Declaration of 

Helsinki, with written informed consent obtained from a parent or guardian for each child before 

any assessment or data collection. All procedures involving human subjects in this study were 

approved by the Ethics Committee of the Faculty of Psychology and Education at the Shahid 

Beheshti University. 

Apparatus 



The role of expectation in relationship between attachment and joint attention 

9 
 

During the experiment, the infants sat on their parent’s lap in a dimly-lit room (1.5 × 2.5 

m). A 23-inches monitor (resolution at 1920 × 1080 pixels) was placed on a table covered with a 

black cloth. The screen was 60 cm away from the infants so that the eye tracker could successfully 

capture their eyes. The laboratory equipment was launched outside the experiment room (control 

room), and no other stimulus was in the room except for the monitor and the desk. Looking time 

duration for each participant was measured using a Tobii XT 300 eye tracker, at a sampling rate 

of 300 Hz. Total looking time duration parameter is the aggregate time a participant has gazed 

upon any location of the frame during the video. Stimulus presentation was carried out with Tobii 

software. 

Attachment security assessment 

Infant–mother attachment security was assessed using the SSP (Ainsworth et al., 1978), in 

order to evaluate the quality of each child IWMs. In this procedure the infant is videotaped in a 

playroom during a series of eight structured episodes involving the baby, the mother, and a female 

stranger. During the observation the mother leaves and joins the infant twice, first leaving the 

infant with the female stranger, then leaving the infant alone to be joined by the stranger, then the 

mother. Each of the two reunion episodes lasts for 3 min and involves the mother and infant alone 

(the stranger leaves). 

Attachment security of all infants was assessed by two trained coders who were unaware of each 

other’s measures. When categorising secure and insecure infant, the two coders agreed on 26 cases 

out of 34 (76% of agreement; Kappa score = 0.63). The Kappa score being slightly lower than 

what was found in other studies (ranging between 0.69 and 0.82; Johnson et al., 2010; Meins et 

al., 2011), the 8 cases of disagreement were referred to a third assessor and his decision was 

accepted. 
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Joint attention tasks 

 Visual task in a neutral context 

This task involved two short videos of 10 seconds, which displayed a “neutral joint 

attention” (NJA) and a “neutral divergent attention” (NDA) situation in a neutral context (Figure 

1). This context involved non-social stimuli that do not induce a high emotional burden on the 

child.  

Each video was recorded in a single sequence with a resolution of 1080 × 1920 and a speed 

of 30 frames per second (250 frames). These videos provided a simulation of social interactions in 

a joint attention situation by showing the interaction of two women sat at a table with three toys 

placed in front of them (a sheep doll, a ball and a truck). Such videos were designed to involve the 

infant’s joint attention at the response level only (RJA). The women first turn toward one another 

and  a conversation between them starts at around 1s (varied from 0.9 to 1.1 s) from the beginning 

of the video:  

− First woman: “My ball is beautiful” while pointing to it.  

− Second woman: “Yes” while turning her head toward the “joint” or the “divergent” toy. 

− First woman: “Do you want to play with my ball?”  

− Second woman: “Yes”, taking the football (“joint attention” condition) or the toy (doll 

sheep or dump truck) placed in front of her (“divergent attention” condition). 
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Fig. 1. Screenshots from a “Neutral Divergent Attention (NDA)” in video 2, showing (1) the start of the event, (2) the first woman 
talking while pointing to ball, (3) the second woman answering “yes” while looking at her toy and (4) the second woman taking 
her toy. 

Visual task in an attachment-related context 

Similar to the task in the neutral context, the visual task in an attachment-related context 

included two 10-second short videos of Attachment-related Joint Attention (AJA) situation (Figure 

2) and Attachment-related Divergent Attention (ADA) situation (Figure 3). In this task, the diverse 

stimuli involved symbolic elements carrying emotional meaning for the subjects.  

In these videos, the two adults were replaced with a child-mother dyad. Due to her childish 

face and clothing, the presence of a child beside the woman could trigger in the infant participants 

the representation of attachment interactive contexts (Johnson et al., 2007). Secondly, the distress 

emerging from the face and voice of a child could also preferentially activate the infant’s 

attachment system. In fact, infants’ attachment systems tend to be activated when attachment needs 

are evoked (for instance, when the infant is frightened, distressed, or uncertain about the 
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availability of an attachment figure, Bowlby, 1969; Sherman et al., 2015). Finally, the original 

Bowlby’s attachment theory had a biological focus (see especially Bowlby, 1969), and he 

emphasized the survival value of attachment in enhancing safety through feeding among other 

things (Cassidy & Shaver, 2016), That’s why, in this task, the child asked for a bottle of milk 

instead of a ball, as an additional reminder of attachment interaction. We used a large milk bottle 

to ensure it had the same size as the neutral stimuli, and control for this aspect of salience. 

As an example, the content of divergent attention task in the context of attachment (i.e. 

ADA task) involved the mother and child first turning toward one another and conversation 

between them starts at around 1s (varied from 0.9 to 1.1 s) from the beginning of the video:  

− The child looks at the milk bottle in a distressed manner and with an anxious voice. While 

pointing to it, she says: “Mom! This is my milk bottle”. 

− The mother says “yes” while turning her head towards the doll sheep and looking at it. 

− The child continues to look at the mother and says: “Give me this bottle of milk… I'm 

hungry.” 

− And the mother responds “yes”, but instead of picking up the baby milk bottle (AJA 

position), she picks up the doll sheep (ADA position) (Figure 3). 
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Fig. 2. Screenshots from a “Attachment-related Joint Attention (AJA)” in video 3, showing (1) the start of the event, (2) the child 
taking with her mother with an anxious voice and looks at the baby milk bottle in a distressed manner while pointing to it, (3) the 
woman as a mother answering “yes” and looking at the baby milk bottle and (4) the mother taking the baby milk bottle. 

 
Fig. 3. Screenshots from a “Attachment-related Divergent Attention (ADA)” in video 4, showing (1) the start of the event, (2) the 
child taking with her mother with an anxious voice and looks at the milk bottle in a distressed manner while pointing to it, (3) the 
woman as a mother answering “yes” while looking at the toy and (4) the mother taking the toy. 
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Procedure 

In the present study, an SSP test was carried out at the Clinical Observation Lab of 

Psychology and Counselling Centre in Shahid Beheshti University in order to divide them in 

secure and insecure attachment groups. The insecure group was then classified into insecure-

avoidant and insecure-resistant/ambivalent subgroups. After specifying the attachment styles, the 

eye tracking study was done on another day, within three or four weeks, at the University of Tehran 

Cognitive Science Lab.  

 After closing the door, a five-point calibration procedure was performed, and then the 

experiment began with the infants’ visual habituation and ended with showing each of the four 

videos in the test trials. The visual habituation was performed using the fixed trial (FT) habituation 

protocol which involved administering a set of discrete, repetitive stimulus presentations to the 

infant. Each trial had a fixed duration, and a fixed inter-trial interval (e.g., Colombo, Frick, & 

Gorman, 1997). In simple FT protocols, the presentations are in no way linked to, or contingent 

upon, the infant’s behaviour or visual attention; the infant is free to look or not look at the stimulus, 

and the procedure continues (Colombo & Mitchell, 2009). 

The habituation trials involved the NJA situation and the AJA situation and all infants saw 

both videos. The two videos were respectively displayed 20 times to ensure most infants habituate 

to the content of the videos. According to FT habituation protocol, all infants must see each video 

20 times, even if they have reached their habituation criteria before 20 times (after 5 times for 

example). We considered habituation to have occurred when we measured a 50% decrease in mean 

looking time on three consecutive trials, relative to mean looking time on the first three trials 

(Horowitz, Paden, Bhana, & Self, 1972).  
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When the infants successfully passed the habituation stage, without any interval, the test 

trial began, and the four videos were shown randomly to all the infants. Finally, the experiment 

was completed by acknowledging and rewarding the parents with a free parenting package 

including child development manuals and DVDs of parenting workshops.  
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Results 

Attachment security  

We identified 18 infants with a secure attachment style and 16 infants with an insecure 

attachment style (8 insecure-avoidant and 8 insecure-ambivalent/resistant attachments). Since 

Kruskal-Wallis H tests showed no statistically significant difference between the three groups in 

our diverse conditions (AJA: H(2) = 2.411, p = 0.299; ADA: H(2) = 4.733, p = 0.094; NJA: H(2) 

= 4.513, p = 0.105; NDA: H(2) = 0.801, p = 670; Figure 4), we decided to group both insecure 

groups together to increase our statistical power for subsequent analyses. Mean age was 17.85 

months (SD = 1.59) in the secure group and 16.96 months (SD = 1.97) in the insecure group.  

 

Fig. 4. Mean looking time ± SEM of the neutral and attachment-related tasks in secure, insecure-avoidant and insecure-
ambivalent/resistant infants. Note. NJA= Neutral Joint Attention, NDA= Neutral Divergent Attention, AJA= Attachment-related 
Joint Attention, ADA= Attachment-related Divergent Attention. 
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The average duration of looking time over the first three familiarization trials across infants 

was 7.38 sec. All infants habituated to this first phase. The average duration of looking on the last 

three habituation trials was 2.31 s, a 69% decrease.  

A 2 (attachment) × 2 (attention) × 2 (task) mixed model ANOVA was performed on looking 

time duration. There was a significant main effect of “attention” with infants looking longer for 

divergent attention videos compared to joint attention ones (F(1, 33) = 25.266, p < 0.001, partial 

ƞ2 = 0.441); and a main effect of “task” with infants globally looking longer for the “neutral 

situation” videos compared to the “attachment situation” ones (F(1, 33) = 8.181, p = 0.007, partial 

ƞ2 = 0.204). There was no significant effect of “attachment” (F(1, 33) = 2.625, p = 0.115, partial 

ƞ2 = 0.076). Additionally, there was no significant interactions between “task” and “attachment” 

(F(1, 33) = 1.013, p = 0.322, partial ƞ2 = 0.031), “task” and “attention” (F(1, 33) = 0.010, p = 

0.923, partial ƞ2 < 0.001) or “attention” and “attachment” (F(1, 33) = 1.721, p = 0.199, partial ƞ2 

= 0.051), however the three-way interaction between “task”, “attention” and “attachment” was 

significant (F(1, 33) = 5.342, p = 0.027, partial ƞ2 = 0.143). To investigate further this interaction, 

we isolated the interactions between “task” and “attention” across “attachment”.  

For securely attached infants, there was no main effect of “task” (F(1, 18) = 1.176, p = 

0.293, partial ƞ2 = 0.065); but there was a main effect of “attention” with infants looking longer 

for divergent attention videos compared to joint attention ones (F(1, 18) = 8.152, p = 0.011, partial 

ƞ2 = 0.324). The interaction between “task” and “attention” tended to be significant (F(1, 17) = 

3.405, p = 0.082, partial ƞ2 = 0.167). Pairwise comparisons revealed that there was a significant 

difference between Neutral and Attachment situations in the divergent attention conditions 

(P=0.001). 
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For insecurely attached infants, there was a main effect of “task” with infants looking longer 

for the “neutral situation” videos compared to the “attachment situation” ones (F(1, 15) = 18.876, 

p = 0.001, partial ƞ2 = 0.557); and there was a main effect of “attention” with infants looking 

longer for divergent attention videos compared to joint attention ones (F(1, 15) = 17.025, p = 0.001, 

partial ƞ2 = 0.532. The interaction between “task” and “attention” was not significant (F(1, 15) = 

2.163, p = 0.162, partial ƞ2 = 0.126). 

 

 

Fig. 5. Mean looking time ± SD of the neutral and attachment-related tasks in secure and insecure groups. Note. NJA= Neutral 
Joint Attention, NDA= Neutral Divergent Attention, AJA= Attachment-related Joint Attention, ADA= Attachment-related 
Divergent Attention. 
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Discussion 

 

 

All participants -regardless of their attachment style- looked longer for divergent attention 

videos (NDA and ADA) compared to joint attention ones (NDA and AJA). Interestingly, infants 

also looked longer for the “neutral” compared to the “attachment” videos. Finally, the secure ones 

looked longer when divergent attention was displayed in an attachment-related context (ADA 

task).  

Longer looking time durations for divergent attention videos show that the attention-related 

tasks designed by the researcher appropriately engaged the joint attention recognition capacity, in 

line with previous research (Gustafsson et al., 2015). The fact that the “neutral” videos globally 

elicited longer looking time duration compared to the “attachment” videos could be due to the 

negative affects expressed in the “attachment” videos acting as emotional threatening stimuli for 

some infants leading to avoidance (Dewitte, Koster, De Houwer & Buysse, 2007; Dewitte and De 

Houwer, 2008). This may also explain why insecure infants showed longer time duration for the 

divergent attention only in the neutral context which may have facilitated their engagement.   

In line with our main hypothesis, the secure infants showed longer looking time duration 

in the attachment-related context. This could reveal the mediating role of the “expectation” 

component on joint attention interactions in such context. The securely attached infants, who had 

a history of sensitive responsiveness from their caregivers, could have learned implicitly that 

expressing negative affect is an effective means of signalling to their caregivers for help and that 

their signalling should be met with sensitive responsiveness (Cassidy, 1994; Sherman, Stupica, 

Dykas, Ramos-Marcuse, & Cassidy, 2013). Accordingly, when the secure child faces the 
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unresponsive situation (the divergent attention conditions), his/her previous expectations are 

violated, resulting in longer looking duration. In contrast, insecure infants may have been less 

surprised. Interestingly, contrary to secure infants, looking time duration of insecure ones was 

shorter in attachment context than in neutral ones. This may confirm the idea that insecure infants 

may not hold particular expectation regarding triadic interaction in an “attachment” context.  

It is also worth noting that, in similar experimental studies, infants tend to look away (to 

parent or experimenter) in violation conditions (Dunn & Bremner, 2017; Walden et al., 

2007).  This may result in the eye-tracker losing track of one or both eyes more often. Thus, longer 

looking time differences during violation conditions compared to normal trials may likely be 

missed by using an eye-tracker. This was not the case in our study suggesting our results were 

sufficiently robust to be detected. 

It is important to note that there is a distinction between merely ‘requesting’ vs ‘true joint 

attention’, with “true joint attention” being for communicative/social purposes resulting possibly 

in “joint action”. Our video in the attachment related context actually contained both ‘true joint 

attention’ and ‘requesting’ with first the child pointing at the bottle while mentioning it, and then 

adding a request. The request was aimed at preferentially activating the infant’s attachment system, 

since previous authors suggested that infants’ attachment systems tend to be activated when needs 

are evoked (Bowlby, 1969; Sherman et al., 2015)”. Although, it seemed to have worked here, 

future studies could investigate what other factors could be sufficient and/or necessary to trigger 

infant’s attachment system (e.g. milk bottle alone? parent room? etc…). For example, the bottle 

could have been a reminder of satiety, as well as attachment, contributing to enhance infant 

attention.   
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Considering the diversity of contextual factors that could be involved, it is of great 

importance to identify them in order to understand the diversity of possible developmental 

trajectories. This is especially true from a cross-cultural perspective, since the factors involved and 

their significance can vary greatly from one family to another or from one culture to another (Vigil, 

2002; Vigil, Tyler & Ross, 2006). For instance, using a child in our videos may have differently 

affected infants with older siblings, shifting the mother-child relationship “priming” to a more 

peer-centred one. This is also an interesting variable to take into consideration for future studies. 

The main limitation of this study is its low sample size limiting the generalization of the 

findings. Considering the challenging population studied, it is unfortunately common to have small 

sample size in infant studies. For instance, previous similar studies had similar low sample (e.g. 

N=30, for Gustafsson et.al, 2015; N=10 secure infants and 11 insecure infants for Johnson et al., 

2007). Current projects such as “ManyBabies” (Frank et al., 2017) which promote large-scale 

collaborative research in infancy appears today as the best way to move forward and should be 

promoted for future studies on this topic.  

An additional limitation in the process of infant habituation was the inability to use Infant-

Controlled Habituation Protocols (ICP) (Colombo & Mitchell, 2009). Future studies may utilize 

ICP to reduce the number of experimental trials, removes infants’ fatigue, and increase the 

confidence coefficient of the habituation process. Another limitation concerned the choice of the 

joint attention situation. Although this study attempted to minimize the emotional threat level of 

attachment-related stimuli to differentiate looking time duration, the desired level of stimulation 

in the infant group might be different from that of adults. Earlier researchers believed that when 

the stimuli threat level surpasses a certain threshold, everyone, whether secure or insecure, will 
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show an avoidable pattern (Koster et al., 2006). This provides another reason for future studies to 

investigate other attachment-related situations.  

Another limitation was that joint attention assessment required the infant to be sat on the 

lap of a parent/attachment figure, and that this could obviously impact upon the behaviour of the 

infants. That being said, having the child alone or on someone else’s lap could also have affected 

the ecological validity of the findings. Future research could investigate this point further. 

Finally, the joint attention assessment involved receptive language abilities to understand 

the videos and there is evidence that language abilities are related to joint attention (Mundy & 

Newell, 2007). In fact, although joint attention may promote language acquisition, the reverse may 

also be true (Kinard & Watson, 2015). For this reason, future studies may also control for infants’ 

language skills and see how this may affect their reactions to triadic situations.  

 

Conclusion 

In summary, this study suggests that the infants’ expectations that are formed in early 

attachment-based relationships may act as a mediating variable in IWMs, influencing how the 

infant perceive and respond to interactive situation. In doing so, infants’ expectations can affect 

the development of joint attention skills. Such mechanisms may explain the correlation between 

attachment styles and joint attention skills.  

To conclude, this study, by clarifying the role of expectation in joint attention development, 

provides more robust grounds for studying the role played by joint attention experiences in shaping 

the expectation component of Internal Working Models, and possibly changing attachment styles.  
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