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A B S T R A C T   

Infants actively initiate social interactions aiming to elicit different types of responses from other 
people. This study aimed to document a variety of communicative interactions initiated by 18- 
month-old Turkish infants from diverse SES (N = 43) with their caregivers in their natural 
home settings. The infant-initiated interactions such as use of deictic gestures (e.g., pointing, 
holdouts), action demonstrations, vocalizations, and non-specific play actions were coded from 
video recordings and classified into two categories as need-based and non-need-based. Need- 
based interactions were further classified as a) biological (e.g., feeding); b) socio-emotional (e.g., 
cuddling), and non-need-based interactions (i.e., communicative intentions) were coded as a) 
expressive, b) requestive; c) information/help-seeking; d) information-giving. Infant-initiated 
non-need-based (88%) interactions were more prevalent compared to need-based interactions 
(12%). Among the non-need-based interactions, 50% aimed at expressing or sharing attention or 
emotion, 26% aimed at requesting an object or an action, and 12% aimed at seeking information 
or help. Infant-initiated information-giving events were rare. We further investigated the effects 
of familial SES and infant sex, finding no effect of either on the number of infant-initiated in-
teractions. These findings suggest that at 18 months, infants actively communicate with their 
social partners to fulfil their need-based and non-need-based motivations using a wide range of 
verbal and nonverbal behaviors, regardless of their sex and socio-economic background. This 
study thoroughly characterizes a wide and detailed range of infant-initiated spontaneous 
communicative bids in hard-to-access contexts (infants’ daily lives at home) and with a tradi-
tionally underrepresented non-WEIRD population.   

1. Introduction 

From the first months of life, infants actively shape their physical and social interactions with the world. As they accomplish their 
learning goals, they predominantly rely on two streams of information – first-hand exploration and socially acquired knowledge. As an 
active learner, the child acts as both a “little scientist” eager to explore and put to test what they encounter and, crucially, as a ‘little 
anthropologist’ – being receptive to and seeking out knowledge from others (Harris, 2012; Legare & Harris, 2016; Vygotsky, 1987). 
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Through this active social learning, infants initiate a range of interactions aiming to engage their social partners and to probe their own 
knowledge about the world (Baldwin & Moses, 1996; Bazhydai & Harris, 2021; Begus & Southgate, 2018; Butler, 2020; Saylor & 
Ganea, 2018). The emergence of their own active communication is inevitably shaped by how caregivers interact with them. Studies 
highlight the importance of caregiver sensitivity, responsiveness, gestural and linguistic input, and contingency in social interactions 
on infant communication patterns (Bornstein & Tamis-LeMonda, 1989; Kuhl, 2007). For example, early maternal responsivity to infant 
vocalizations predicted mother-directed vocalizations and was associated with an increase in infant-initiated communication (Gro-
s-Louis et al., 2014), and the quality of social interactions predicted children’s expressive language 1 year later (Hirsh-Pasek et al., 
2015). In similar vein, dual neuroimaging studies show that caregivers’ brains (i. e., theta power in the EEG) influence infants’ during 
social interaction such as impacting infants’ longer sustained attention during object play (Wass et al., 2018). Thus, in addition to 
benefiting from social communication as recipients, children use this experience to develop the skillset allowing them to initiate social 
interactions themselves. 

The communicative tools that young children use to initiate social interactions are varied and undergo a developmental change. 
Among the early behaviors used to communicate with others are reaching, hold-outs, gives, pointing, and vocalizations. At around 6 
months, infants are able to reach toward a toy that is not within their immediate proximity (Bates et al., 1975), which by 8 months 
occurs in the presence of others rather than when alone, underscoring its increasingly social nature (Ramenzoni and Liszkowski, 2016). 
Another set of behaviors available to infants from about 9–10 months is shows-and-gives and hold-outs, which may be indicative of the 
early emergence of declarative intentions (Boundy et al., 2016, 2019). Reaches, shows-and-gives and hold-outs are viewed as pre-
cursors to pointing, distinct with an index finger extension (Aureli et al., 2013; Blake et al., 1994; Carpenter et al., 1998). In addition to 
gestural communication, infants use their prelinguistic skills to produce babbling and other vocalizations, linked to their readiness to 
learn and coordinate their communication with others (Goldstein et al., 2010; Northrup & Iverson, 2020). In particular, infants’ active 
use of vocalizations and pointing in combination impacted later language abilities (Wu & Gros-Louis, 2014), and caregivers were most 
likely to respond to infant-initiated communicative bids that comprised of a combination of social gaze, gestures and vocalizations 
(Donnellan et al., 2020). In their second year, infants can also initiate social interactions by engaging others in play activities and 
demonstrating actions in object play, for example how to retrieve a hidden reward such as a sticker or a button making an exciting 
sound from the novel toy (Ashley & Tomasello, 1998; Bazhydai, Silverstein, et al., 2020). In sum, early infant-initiated communication 
is described by variability in behaviors, multi-modal coordination and complexity of communicative acts (Salley et al., 2020). 

Infants’ communicative bids in the second year of life carry different intentions. These can stem from infants’ desire to fulfil basic 
biological needs, such as being fed or picked up (Lilley et al., 1997; Liszkowski, 2008). Caregivers are attuned to recognize such 
motivations, for instance, they discriminate infant cries associated with hunger vs. pain (Gustafson & Harris, 1990). In addition to such 
need-based intentions, infants use their communicative tools described above for non-need-based purposes such as requesting a toy to 
play with, seeking emotional guidance when uncertain, or asking for help. With heavy focus on pointing gesture in particular, two 
primary communicative functions have been proposed: imperative (e.g., to obtain a desired object out of reach) and declarative (to 
attract attention of a social partner to share interest in an object) (Bates et al., 1975; Camaioni, 1997; Cameron-Faulkner, 2020). These 
have been shown to frame overall pointing development and its relationship to concurrent vocalizations and parental influence (Aureli 
et al., 2017; Carpenter et al., 1998; Cochet et al., 2011; Salo et al., 2019). In recent decades, the range of intentions that can be derived 
from infant-initiated communications, specifically gestures, has been expanded to include informative and interrogative (or 
information-seeking) intentions (Southgate et al., 2007; Tomasello et al., 2007). According to Tomasello et al. (2007), declarative 
motives can be further divided into expressive and informative ones, with the former referring to sharing attention or interest and the 
latter referring to providing information to another person. Demonstrating the informative communicative function of pointing, in-
fants directed a naïve adult’s attention towards an object they were looking for when the infant was in the know (Liszkowski et al., 
2006, 2008). It has been similarly observed that preverbal infants possess an ability to produce question-like acts of communication, to 
which caregivers respond with provision of information (for reviews see Begus & Southgate, 2018; Butler, 2020; Harris & Lane, 2014; 
Lucca, 2020; Ronfard et al., 2018). Demonstrating interrogative intentions, infants initiate babbling (Goldstein et al., 2010), hold-outs 
and gives of objects of their interest to other people (Boundy et al., 2016), engage in social referencing both to seek social input (Striano 
et al., 2006) and to seek information to resolve referential uncertainty (Bazhydai et al., 2020; Goupil et al., 2016), and point to ask 
about objects of their interest (Begus & Southgate, 2012; Begus et al., 2014; Lucca & Wilbourn, 2018, 2019). These preverbal behaviors 
serve as early precursors to fully developed social information-seeking through asking questions. 

The range of communicative intentions available to infants extends beyond pointing gestures and encompasses various preverbal 
behaviors (Boundy et al., 2019; Donnellan et al., 2020; Guevara & Rodríguez, 2023; Moreno-Núñez et al., 2020; Rodríguez et al., 
2015). Despite this recent recognition of other early communicative tools, pointing has been dominating the literature in particular in 
terms of exploring infant intentionality. This exclusive focus has led to an abundance of research demonstrating that reaching the 
pointing milestone is linked to a range of socio-cognitive and linguistic outcomes, with their early language abilities in turn positively 
correlating with later life academic, financial, and health outcomes (Carpendale & Lewis, 2006; Kuhn et al., 2014; LeBarton et al., 
2015; Lucca, 2020; Southgate et al., 2007; Tomasello et al., 2007). Pointing has been considered the first intentional gesture (Bates 
et al., 1975) enabling the “9-month revolution” (Tomasello, 2004) when a child achieves triadic, rather than dyadic interactions. 
Nevertheless, recent research suggests progressive continuity in infant gesturing and a greater role of pre-pointing behavior, including 
demonstrating that precursors to pointing, such as shows and gives, are predictive of expressive vocabulary independently of pointing 
(Choi et al., 2021). 

While communicative intentions have been a topic of investigation for many decades, our knowledge about them is mixed. Some 
studies have embarked on investigating a variety of communicative functions, introducing extensive and complex classifications often 
stemming from different theoretical traditions (see Guevara & Rodríguez, 2023 for a recent review). On the other hand, for some 
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intentions, our knowledge stems exclusively from lab-based studies focusing on a single target intention; as such, informative pointing 
(Liszkowski et al., 2006), interrogative social referencing (Bazhydai et al., 2020) and interrogative pointing (Begus & Southgate, 2012) 
have thus far only been demonstrated in experimental settings. Some intentions have only been investigated with pointing gestures but 
not its precursors. Furthermore, some research findings have been inconsistent between studies using experimental longitudinal design 
to investigate pointing intentions by eliciting the behaviors (Aureli et al., 2013, 2017; Camaioni et al., 2004; Carpenter et al., 1998; 
Perucchini et al., 2020) as compared to studies in more naturalistic settings where spontaneously generated behaviors can be observed 
(Cochet and Vauclair, 2010a). Capturing the variety of intentions in more naturalistic settings, without the demands of the lab setting 
and thus reducing the impact of environmental novelty, is a necessary challenge in this line of research. In other domains, such settings 
have been shown to be conducive to capturing rich and diverse child-parent interactions (Bohn et al., 2022; Köster et al., 2022). 

The focus in infancy research has recently increasingly turned to naturalistic settings with researchers focusing on producing and 
analyzing rich and ecologically valid datasets (Herzberg et al., 2022; Suarez-Rivera et al., 2019, 2022; Swirbul et al., 2022). By 
embracing discovery-focused science (Tamis-LeMonda, 2023), examination of datasets collected in home environment enables rich 
description of contextualized behaviors. For example, using infant head camera recordings during mealtimes at home, it was found 
that infants in their first year were more likely to learn the name of the most frequently viewed objects (Clerkin et al., 2017). The use of 
wearable sensors collecting data from children’s motion, autonomic activity, as well as audio and video recordings, often synchronized 
with the data from their caregivers, and analyzed with machine learning algorithms has opened a new era in developmental research 
(de Barbaro, 2019). Sampling broadly from children’s everyday environments, combined with conducting research with diverse 
samples, is the ultimate approach to improve generalizability of developmental science (West et al., 2022). 

In research on infant communication, prior decades’ overreliance on laboratory-based, rigorously controlled studies has led to 
making inferences based on behaviors observed during relatively short time frames, e.g., 5- or 10-minute study slots. While providing 
valuable insights into infants’ communicative intentions, this methodology may not be fully representative of real-life infant-caregiver 
social interactions. Embracing rich video data obtained in naturalistic settings, studies looked at infants’ spontaneous initiation of 
pointing, hold-outs, giving and reaching behaviors (Boundy et al., 2016; Carpenter et al., 1998; Cochet and Vauclair, 2010b; Peruc-
chini et al., 2020). With access to longer periods of time as infants go about their day, we increase our chance to capture their 
self-driven behaviors with higher accuracy, otherwise key behaviors might be missed as children tend to react to various objects in 
short bursts (Herzberg et al., 2022; Slone et al., 2019). Thus, a systematic study of infant-initiated social interactions would uniquely 
benefit from extensive data from naturalistic environments. 

The majority of studies on infant-initiated social interactions mainly focus on European-American, middle-class families, over-
looking unique cultural emphasis that may shape children’s communication practices, mirroring the situation in infancy research 
overall (Singh et al., 2023). It is reasonable to expect variations depending on the cultural context because children are exposed to 
differing amounts of deictic gestures with different forms (i.e., offering, showing, pointing, placing) from very early on (Salomo & 
Liszkowski, 2013), and also learn how to regulate their attention (Vigil, 2002), as well as when and how to ask questions or seek for 
information within a socio-cultural context (Callanan et al., 2020; Greenfield et al., 2003; Rogoff, 2003; Vygotsky, 1987). For example, 
joint attentional bids at 9- and 12-month-olds were led more by infants in British families, but more by parents in Chinese families 
(Vigil, 2002). When attracting their parents’ attention, Mayan infants used a lower number of deictic gestures of pointing and showing 
compared to Dutch and Chinese infants (Salomo & Liszkowski, 2013). When seeking information from others in everyday life situ-
ations, 3- and 5-year-old children from Western (United States) and non-Western (Garifuna in Belize, Logoli in Kenya, Newars in Nepal, 
and Samoans in America Samoa) cultures ask similar amounts of questions; however, children from non-Western cultures ask a smaller 
number of explanation-seeking questions (why-questions) compared to children in the US (Gauvain et al., 2013). Taken together, these 
findings indicate that adults and children from all cultures structure their interaction, but sociocultural factors contribute to how these 
interactions are formed (Rogoff, 1990), calling for further studies with naturalistic paradigms to investigate children’s communicative 
interactions in other cultures. 

Turkey is a unique sociocultural context by being an industrialized non-Western country and comprising both collectivistic and 
individualistic characteristics (Şen et al., 2014). Recent developments in urbanization, economy, and formal education led to tran-
sitions in child-rearing practices which can be reflected in children’s communicative interactions as well (Kagitcibasi, 1990, 2005). 
Limited research demonstrated that preschool children in Turkey asked more fact-seeking questions (e.g., “What is this?”) than 
explanation-seeking questions (e.g., “How does it work?”) when presented pictures of unfamiliar objects and animals (Ünlütabak et al., 
2019). Moreover, explanation-seeking questions constituted a lower percentage of Turkish children’s information-seeking questions 
when compared to their US counterparts (Chouinard et al., 2007). However, this pattern varied as a function of children’s 
socio-economic status (SES) in Turkey. In the same study (Ünlütabak et al., 2019), Turkish preschoolers growing up in middle-SES 
families asked more information-seeking questions than children growing up in low-SES families. Furthermore, a recent study in a 
Turkish sample demonstrated that infants from high-SES families pointed more frequently and showed a larger growth in their 
pointing abilities from 8 to 12 months compared to infants from low-SES families (Ger et al., in press). A possible reason for this 
disparity may stem from the attitudes of the parents towards children’s communication styles. Previous work showed that caregivers 
from mid-SES families provide more explanatory responses to child questions compared to low-SES parents in the US (Kurkul & 
Corriveau, 2018). In line with this finding, converging evidence suggests that high-SES parents in Turkey value autonomy of the 
children, so they display more autonomy support and less controlling behaviors for their children than low-SES parents (Kagitcibasi & 
Ataca, 2005; Şen et al., 2014). Low-SES parents, on the other hand, value conformity and display controlling behaviors to a greater 
extent than high-SES families (Koşkulu et al., 2021; Yagmurlu et al., 2009). Attitudes of families across different SES levels may also be 
reflected in infants’ communicative intentions such that infants from higher-SES families may be more autonomous and initiate in-
teractions to a greater extend compared to infants from low-SES families. 
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Furthermore, previous research indicated variations in the extent to which girls and boys engage in communicative interaction, 
with girls producing slightly more gestures (Berglund et al., 2005; Eriksson & Berglund, 1999; Özçalışkan & Goldin-Meadow, 2010) 
and initiating more joint attentional bids with their parents (Saxon & Reilly, 1999) compared to boys in infancy. Parents of female 
children also seem to socialize their daughters differently than their sons by talking more and using more supportive speech (e.g., 
positively responsive language such as praise, approval, agreement; Leaper et al., 1998), asking more questions and using longer 
utterances (Cherry & Lewis, 1976), especially at later ages. Research on sex differences in communicative interactions in infants from 
Turkey remains non-existent; however, considering differences in parents’ and children’s communication styles, we explored whether 
the slight advantage observed in girls’ overall social communication skills extends to their naturalistic communicative interactions 
during infancy. 

1.1. Present study 

In this study, our primary goal was to characterize the breadth and specificity of infant-initiated behaviors by exploring naturally 
occurring interactions between infants and their immediate family members. To achieve this, we employed a novel behavioral coding 
scheme to analyze a substantial video dataset collected in Turkey. Our study focused on a particularly challenging-to-reach population: 
18-month-old infants from diverse SES backgrounds, observed in their home environments. 

We coded infants’ active bids for social interaction, with a particular focus on the various intentions behind these behaviors, such as 
expressing a need, sharing attention, or requesting help. Our first objective was to determine if our coding system effectively captured a 
wide array of infant behaviors and organized them into theoretically meaningful categories. We accomplished this by examining the 
characteristics of infant-initiated communicative interactions in home settings (e.g., total number of communicative bids, total number 
of people around, or type of behaviors) and the nature of interactions initiated by the infants (differentiating between need-based vs. 
non-need-based bids). 

Our second aim was to investigate whether familial SES and the sex of the infant played a role in the following aspects: (a) total 
number of infant-initiated communicative bids, (b) total number of need-based bids, and (c) total number of non-need-based bids. 
Considering the fundamental nature of need-based interactions (e.g., feeding) in parent-child relationships, which are universally 
observed across families from diverse backgrounds (Schön & Silvén, 2007), we hypothesized that neither SES nor the sex of the infant 
would be significantly related to the total number of infant-initiated need-based bids. However, we expected that SES would be 
positively correlated with the number of overall communicative bids and non-need-based bids, as earlier studies indicated increased 
gestural and explanation-seeking question behaviors among children from high-SES compared to those from lower SES backgrounds 
(Ger et al., in press; Ünlütabak et al., 2019). Additionally, we expected that girls would initiate more communicative bids and 
non-need-based interactions compared to boys, considering the advantage observed in girls’ overall social communication skills (e.g., 
Özçalışkan & Goldin-Meadow, 2010; Saxon & Reilly, 1999). 

To the best of our knowledge, this is the first study to thoroughly characterize a wide and detailed range of infant-initiated 
communicative bids in a natural home environment, thus bridging the distinct lines of work in developmental research. 

2. Method 

2.1. Dataset 

The dataset came from home video observations of infant-caregiver interactions, collected as part of a longitudinal project con-
ducted at Koç University, Turkey, entitled: Influence of socioeconomic and immigration status on the cognitive origins of cultural learning 
(Project No: 113K006) between 2015 and 2019. This study was approved by ethics board in Turkey (Protocol number: 2012.048. 
IRB3.18). 

In the original project, 56 infants were followed at 8 time points (monthly between 8–14 months and when they were 18-month- 
old). The dataset comprised of several measures across the cognitive, socio-emotional and language domains, including behavioral, 
eye-tracking and observation measures at the lab and natural observations at home. For the purposes of the current secondary data 
analysis, we used video recordings of child-caregiver home observation at 18-month visits. 

2.2. Participants 

We coded data from 43 18-month-old infants (Mage = 18.69 months, SDage = 0.42, Range = 18.13 − 19.96 months, 23 females). The 
data acquisition process did not allow us to conduct a priori power analysis. Instead, we included all infants that had home recordings 
from their 18-month visit in the current study. The ethics approval was sought from the Faculty of Science and Technology Research 
Ethics Committee at Lancaster University for the behavioral coding and re-analysis of the original dataset (Protocol Number: 
FST20092). 

Mothers completed a set of questionnaires to measure their familial and demographic background. During 18-month visits, the 
mean years of maternal age was 33.26 (SD = 5.01, Range = 22.4–44.5). All mothers were married, and the average years of marriage 
was 6.74 (SD = 5.14, Range = 1–22, n = 35). The majority of the mothers were university graduates (40.5%), while the rest were 
graduates of primary school (19%), secondary school (7.1%), high school (19%), and graduate school (14.3%). Most of the mothers 
were unemployed (71.4%). 

Socio-economic Status (SES): To assess the SES of each participant, we adopted two approaches (see Singh et al., 2022, for 
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justification and considerations for measuring SES). First, we used individual indicators of SES including the standardized summary 
metrics of monthly household expenditure, maternal education and occupation status. Maternal education was rated on a 6-point scale 
(0 = illiterate, 1 = primary school, 2 = secondary school, 3 = high school degree, 4 = college/university degree, 5 = Master’s or Doctorate’s 
degree). Mother’s occupation status was categorized as either unemployed (0) or employed (1). Monthly household expenditure was 
rated on a 5-point scale (1 = less than 650 TL, 2 = 651–1200 TL, 3 = 1201- 3000 TL, 4 = 3001–5000 TL, 5 = more than 5000 TL). Second, 
we created a composite score utilizing each of the individual SES measurements by summing the z-scores from each parameter to have 
a continuous measurement of SES (M = 0.00, SD = 0.82, Range = − 1.15 – 1.35, n = 371). It should be noted that the data for monthly 
household expenditure was collected before the hyperinflation period that Turkey went through between 2018–2023, thus the 
expenditure categorization does not reflect the current situation ((Ipsos, 2022; Stoupos et al., 2023). 

2.3. Procedure 

Each parent-infant dyad was visited at a time convenient for the parents. Before these visits, parents were called and instructed to 
maintain their usual daily routines and avoid interacting with the observer. The observation session lasted about an hour. 

During the visits, an observer engaged in conversations with the parents, addressed their questions, welcomed the infant, and 
introduced the necessary equipment including tripod, camera, and head-mounted camera, to ensure a smooth transition into the 
observation phase. 

Observers utilized a head-mounted camera to closely follow the infants throughout the visit. They made efforts to minimize 
responsiveness to the infant’s communicative attempts as much as possible during the observation, thus avoiding any interference with 
the natural behavior of the parent-infant dyads. The home observations captured the dyads engaging in wide-ranging activities, 
encompassing playtime (e.g., playing with toys, engaging in pretend play, listening to music, and dancing), mealtime, screentime 
(involving the use of tablets or watching television by the infant and other individuals), and household chores (such as cooking or 
doing laundry while the infant was present, and occasionally involving the infant in these activities). Each house observation was 
conducted by a single observer. 

Coding: We developed a novel coding scheme that aims to document a range of verbal and non-verbal infant-initiated behaviors in 
home settings. Infant behaviors observed in this study were coded by using an event-based approach (e.g., Bornstein et al., 2020). An 
event was considered as a snapshot of a particular interaction at a particular moment with an identifiable beginning and end, and 
constituted a meaningful whole. We defined an event as an infant-initiated interaction that starts with a specific trigger behavior such 
as pointing to an object and ends when the query associated with the trigger behavior was resolved or when either the parent or the 
infant disengaged from the ongoing communication. Further, a trigger behavior by the infant was coded as marking an infant-initiated 
interaction: 1) if the infant response did not occur within three seconds of the last context-relevant adult-initiated behavior (e.g., the 
mother asks the infant to look at something, the infant points after eight seconds), 2) if the infant disengaged from the previous 
interaction with a new trigger behavior (e.g., the mother asks the infant to look at the window and the infant gives an object to the 
mother). All behaviors that were initiated within 3 s following the trigger behavior by the infant were coded. This time frame was 
chosen based on the previous literature on contingency in mother-infant interactions (e.g., Kuchirko et al., 2018; Tamis-LeMonda et al., 
1998, 2013). 

Within this scheme, several behavioral and interactional components were coded: the identity of the interactants in the events 
(interactants), whether the bid that initiated the event was resolved by the same person that it was directed to (bid resolution), the 
number of people present in the immediate environment when the event took place (number of people), the specific trigger behaviors 
used to initiate the events (trigger behavior), and the perceived aim of the events (interaction type). Below, we explain these com-
ponents in detail. 

Interactants: In all events, the initiator of the event was the infant. We coded the interlocutor of the infant as mother, father, nanny, 
or other (e.g., grandparents, family friends, or other siblings). 

Bid resolution: We coded whether the infants’ bids were resolved by the same person to whom they made the bid or by another 
person in the environment. For instance, infants could make an interactive bid to their father; however, the bid could be resolved by 
their mother before the father was able to respond. Bid resolution code had two categorical responses: same (i.e., when the bid was 
resolved by the same person), and different (i.e., when the bid was resolved by another person in the environment). 

Number of people: This code represents the number of people visible to the camera for each event including the infant. 
Trigger behaviors: We coded a range of verbal and non-verbal behaviors used by infants to initiate interactions with the others 

around them. The verbal code included all language and vocalizations used (such as using words like “mom”, or babbling, giggling, 
fussy vocalizations), another code ask specifically included question words as well as interrogative interjections such as “huh?”. Non- 
verbal codes covered a range of deictic (i.e., pointing, hold-out, giving, reaching) and non-specific gestures (i.e., waving hands, “pick me 
up” gesture, iconic gestures, etc.), action demonstrations (e.g., showing how to play with a toy, or press a button), gazing towards a social 
other, grabbing directed at objects and others, as well as non-specific play acts (e.g., approaching the mother, holding their hands and 
rocking side by side while smiling). 

Interaction type: The interactions that infants initiated through specific trigger behaviors were classified into two categories as 
need-based and non-need-based. Need-based interactions were initiated by the infants to express or fulfil a need they were experiencing 

1 The composite score was based on full data without any missing values. Thus, sample size was reduced to 37. 
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then. We further categorized this into biological need and socio-emotional need. Biological need included the cases that involved feeding, 
cleaning, diaper change/toilet need, or sleep. Socio-emotional need included events with a request to be held, cuddled, kissed and 
events where infants interacted with parents with no perceived aim (e.g., making continuous eye contact with the parents without 
doing anything else). Non-need-based interactions were further categorized into requestive, expressive, information/help-seeking and 
information-giving interactions. The categorization was made based on the perceived intention of the interactions by looking at the 
preceding and following context where the event occurred and the ongoing communication between the interactants in the event (e.g., 
Choi et al., 2021; Choi & Rowe, 2021; Salo et al., 2019). In requestive events, the perceived aim of infants’ behavior was to request an 
object or an action from the social partner (e.g., giving a no-longer wanted object to the parent, or reaching to get an object from them), 
in expressive events to either share emotion about an object or an action, or attract, share or sustain attention of a social partner (e.g., 
holding out an object toward the parent), in information-/ help-seeking events to seek information or help from the social partner (e.g., 
pointing to an object to elicit labels, or explicitly seeking help either verbally or after trying and failing), and in information-giving 
events to transmit information to the social partner that may not be immediately apparent to them (e.g., such as directing others’ 
attention to the location of an object that is not in their visual field, or “informing” them about something happened in their absence) 
(see Fig. 1). 

It should be noted that the events that were coded here were all “successful events” in the sense of attracting a relevant response 
from the caregiver rather than achieving the goal of the trigger behavior. For instance, if an infant initiated an event by pointing to an 
object to request it, we coded it if the caregiver responded appropriately by either looking towards the referent of the pointing gesture, 
or responded verbally but not gave the requested object to the infant. Given that in natural communication, not all interactions end up 
achieving what the interlocutors originally intended, nonetheless, they form successful interactions (Clark, 1996; Grice, 1975). 

2.4. Training Coders and Interrater Reliability 

We extensively trained two coders to apply the coding scheme to the video data. The videos were coded by using INTERACT 
(Mangold, 2018). The coding training took place in two steps. In the first step, the coders independently watched an hour long 
free-flowing video second-by-second and identified the cases that would constitute an event based on our event definition. The coders 
focused on the specific trigger behaviors that the infant displayed to initiate the interactions. After the events were identified, the 
coders moved onto the second step, and they coded each event for the following categories: interactants, bid resolution, number of 
people, the trigger behavior that was used to initiate the interaction (e.g., via hold-out), and the type of interactions (i.e., perceived 
intentions of the event). 

For the interrater reliability, we randomly selected and coded approximately 12% of the videos which was in line with the earlier 
studies with intense coding protocols (e.g., Cote et al., 2023; Fusaro et al., 2014; Harel-Gadassi et al., 2020). Interrater reliability was 
also conducted in two steps. The first step focused on detecting events in free-flowing videos. Two coders coded one-hour long videos 
for the reliability subset of the data. Then, the first author of this study acted as a third coder, reviewing all events that were not coded 
by both of the coders. In this final list of eligible events, 79% of all events were coded by the same coders.2 For the categorical variables 
coded in the second step, all kappas’ ranged between .80 - 1.00, and for continuous variables, ICC Cronbach’s alphas ranged between 
.84 − .99, showing strong to perfect reliability. Once the reliability was reached, the coders proceeded with coding the rest of the data. 

3. Results 

We investigated the characteristics of infant-initiated communicative interactions in home settings, the nature of interactions 
initiated by the infants, and the role of familial SES and infant sex on these interactions. Since the observation duration was not exactly 
60 min for each infant (M = 58.43 min, SD = 5.05, Range = 39.43–64.22 min), we standardized infants’ communicative bids 
(including total number of communicative bids, need-based bids, and non-need-based bids) by dividing them by the total duration of 
observation. We present the results in different subsections with these standardized scores. 

3.1. The characteristics of events initiated by infants 

Infants initiated a total of 2049 successful events. Each infant initiated at least one event during an average of one-hour episode, 
with a large variability (M =.81, SD =.59, Range =.09 – 3.58). Events lasted 3.20 s on average (SD = 1.11, Range = 0.9 - 8.7 s). The 
median number of people present in the environment when the event took place differed across infants, while most infants (n = 31) 
had a median of 2 people including themselves and the other interactant during the events that they initiated, some infants (n = 11) 
had a median of 3 people, and 1 infant had a median of 4 people. There were no associations between the median number of people 
present and the number of events initiated by the infants (r(43) = − .285, p = .063). In most of the infant-initiated events, the 
interactant was the mother (77.4%), and the rest was other people such as grandparents, siblings and relatives (15.95%), father (6%), 
and nannies (0.7%). Almost in all events (around 99%), infants’ bids received a successful response from the same person that the bid 
was intended to. 

Next, we analyzed the trigger behaviors used to initiate events (see Fig. 2 for the distribution of the trigger behaviors). In 71.6% of 

2 Given the nature of the data where it is not possible to record the cases which were missed by both coders in a free-flowing video, we were not 
able to calculate a Kappa value for the event detection. 
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the events, there were two overlapping trigger behaviors used to initiate interactions such as using pointing and a verbal expression 
simultaneously, in the remaining events (28.45%) infants used one trigger behavior to initiate events. 

3.2. The nature of interactions 

As previously mentioned, we coded the type of interactions initiated to fulfill different communicative needs based on their 
perceived intentions. Infants initiated both need-based and non-need-based interactions; however, non-need-based were more prev-
alent (88.4%). Infants initiated non-need-based events such as requesting an object or seeking information significantly more than 
need-based events such as being fed (Mnon-need =.72, SD =.59 and Mneed =.09, SD =.09), t(42) = − 6.843, p < .001. In non-need-based 
interactions, infants mostly initiated events with an expressive intention where they aimed to share emotion about an object or an 
action, or attract, share or sustain attention of a social partner (expressive), followed by events initiated with the intention to request 
an object or an action from the social partner (requestive). Infants also initiated events with the intention to seek information or help 
from the social partner (information/help seeking), and finally, although it was rare, some infants also initiated events to share in-
formation with their social partner (see Table 1). 

3.3. SES and sex differences in the events initiated by infants 

We investigated the potential relationship between SES and infants’ sex with the total number of events initiated by infants during 
interactions with their caregivers at home, distinguishing between need-based and non-need-based interactions. When we compared 
groups in need-based and non-need-based interactions, we applied the Bonferroni correction to adjust the critical p-value (.0167). We 
also reported equal variances not assumed, when the assumption of equal variances was violated. 

Following Singh et al. (2022), we employed two distinct approaches to measure SES. Our analysis included a composite SES score 
and individual parameters such as maternal education, mother employment status, and monthly expenditure. However, we did not 
find significant correlations between SES and the total number of events, nor with the total number of need-based and non-need-based 
interactions (all ps >.05, see Table 2). Subsequently, we examined the individual components of SES. Maternal education and monthly 

Fig. 1. Type of interactions coded to categorize infants’ behavior.  

Fig. 2. The tree map chart shows the distribution of trigger behaviors used to initiate events for all events, including overlapping cases where two 
trigger behaviors were used. The trigger behaviors are presented in descending order based on the number of occurrences. 
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expenditure did not have significant associations with the total number of events initiated by infants nor with the total number of 
need-based and non-need-based interactions (ps > .05, see Table 2). Similarly, there were no significant differences between the 
number of events initiated by infants (t(12.70) = − 1.045, p = .315), as well as need-based (t(40) = 1.466, p = .151) and 
non-need-based (t(12.45) = − 1.198, p = .253) interactions, for mothers who were employed or not (observed power =.164, .456, and 
.206, respectively) (see Table 3). 

Next, we investigated whether there were sex differences in the number of infant-initiated events. Our analysis revealed no sig-
nificant differences between the number of events initiated by girls and boys (t(41) = .009, p = .993). Similarly, there were no dif-
ferences in the total number of need-based (t(41) = − .929, p = .358) and non-need-based (t(41) = .145, p = .885) interactions 
initiated by girls compared to boys (observed power =.050, .109, and .053, respectively) (see Table 3). 

Taken together, these findings partially supported our hypotheses such that SES and infant’s sex were not related to need-based 
communicative bids. However, there were no significant differences in the total number of events initiated by the infants and non- 
need-based interactions. 

4. Discussion 

In this study, we aimed to investigate 18-month-old infants’ active socio-communicative behaviors in their natural environment. 
We developed and applied a novel coding scheme to quantify the wide range of behaviors that infants use to elicit responses from their 
social partners. By using one hour-long home recordings, we identified the interactions that were initiated by infants to express 
different communicative intentions. The current study expanded previous research (e.g., Guevara & Rodríguez, 2023; Salo et al., 2019) 
by comprehensively covering an extensive range of infant-initiated social interactions. 

Infants in our sample truly exemplified their status of active communicators, generating nearly 50 unique events per hour. Infants 
initiated need-based and non-need-based interactions; however, the non-need-based interactions were more prevalent compared to 
need-based interactions. Among the non-need-based interactions, the vast majority aimed at expressing or sharing attention or 
emotion, followed by those aimed at requesting an object or an action. Only a fraction aimed at seeking information or help and infant- 
initiated information-giving events were rare. Further, we investigated the role of individual factors such as infant sex and familial SES 
on infants’ tendency to initiate interactions with others. However, we found that neither had any influence on the frequency of infant- 
initiated interactions. 

Infants used a wide range of verbal and nonverbal behaviors; verbal expressions and vocalizations played a key role in infants’ 
different interactions with others, also accompanied by other nonverbal gestures such as points, holdouts, and action demonstrations. 
We found that infants were more likely to initiate interactions that did not revolve around a biological or socio-emotional need they 
were experiencing in the moment; but rather their interactions were more focused on meeting different communicative needs such as 
sharing interest or seeking help or information from their caregivers. While our data do not provide an explanation for this, one could 
argue that caregivers might be more attuned to their children’s both biological and socio-emotional needs such as noticing when they 
are hungry or unwell, or feeling distressed, and thus proactively respond to these perceived needs almost immediately (e.g., Bornstein 
et al., 1992; Gustafson & Harris, 1990; Stallings et al., 2001; Thompson-Booth et al., 2014; van Bakel & Riksen-Walraven, 2008). Thus, 
when such needs of the infants are concerned, the caregivers might become the active parties in these interactions rather than the 
infants. On the other hand, in a play context where the focus is not on the biological or emotional needs of the infants but on the 
interaction itself, infants’ own actions are likely to elicit and guide maternal responsiveness and input (e.g., Suarez-Rivera et al., 2022; 

Table 1 
Distribution of the types of interactions initiated by the infants.  

Type of Interactions Distribution of the Interactions (%)  

Need-based Interactions  11.6% 
Biological Need 3.02%  
Socio-emotional Need 8.58%  
Non-need-based Interactions  88.4% 
Requestive 25.96%  
Expressive 49.97%  
Information/help seeking 12.15%  
Information giving 0.29%   

Table 2 
Descriptive statistics and correlation coefficients for SES measures and type of interactions initiated by the infants.  

Variable n M SD 1. 2. 3. 4. 5. 

1. Composite SES 37 .00 .82 -     
2. Maternal Education 42 3.24 1.34 .878** -    
3. Expenditure 39 4.00 .86 .785** .609** -   
4. Total number of interactions 43 .81 .59 .137 .088 .024 -  
5. Need-based interactions 43 .09 .09 -.187 -.232 .008 .121 - 
6. Non-need-based interactions 43 .72 .59 .164 .123 .023 .989** -.026 

* * p < .01 
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Tamis-LeMonda et al., 2013; Yu & Smith, 2013, 2017), and contribute to their learning (e.g., Begus et al., 2014; Lucca & Wilbourn, 
2018). These findings provide some support that infants are more likely to seek non-need-based interactions with their caregivers. 

Among the non-need-based communicative intentions, the most prevalent was expressive, which we defined as attracting, sharing 
or sustaining attention of a social partner, for instance, manifesting in their pointing at different parts of a toy while exchanging looks 
with their parent. This was followed in prevalence by the requestive intention, such as infants asking for a toy out of reach or to open 
the door. These two main intentions being at the forefront of infant-initiated communicative bids are in line with prior literature (see 
Tomasello et al., 2007 for a review). The other two intentions (information/help seeking and information giving) were substantially 
less frequent. Information/help-seeking was nevertheless more pronounced than both types of need-based communicative bids 
(biological and socio-emotional), and included behaviors like infants pointing to objects while playing or at images during book 
reading to ask for labels, using information-seeking vocalizations, exchanging gaze with the caregiver to inquire about locations of 
objects or people, and asking for help by giving or holding-out objects to their caregivers to achieve a goal they have failed to do so 
independently. The information-seeking intention has been identified as increasingly present in the second year of infants’ life and a 
precursor to curiosity-driven questioning and investigation (Harris & Lane, 2014; Harris et al., 2017; Ronfard et al., 2018). The 
majority of studies explored its early manifestations in the lab-controlled environments (e.g., Begus & Southgate, 2012; Begus et al., 
2014; Goupil et al., 2016; Lucca & Wilbourn, 2018) as well as few studies from more naturalistic environments (e.g., Chouinard et al., 
2007; Olson & Masur, 2013. For instance, Begus and Southgate (2012) found that 16-month-olds were more likely to point out objects 
to an adult who is more likely to provide accurate information than to an adult who has been previously unreliable. Choinard et al. 
(2007) showed that by using interrogative vocalizations (e.g., “uh?”) and gestures, 12–14-month-old infants elicited information from 
adults. We also contribute to this growing body of research by capturing the spontaneously occurring information seeking interactions 
in naturalistic settings. 

Finally, information-giving interactions were the least prevalent in our sample. Even though lab-based studies have shown that 
children do share information with other people around them through responding to others’ information-seeking questions and gaps in 
others’ episodic knowledge (e.g., Behne et al., 2014; Liszkowski et al., 2008), we found that infant-initiated, unprompted information 
sharing was quite rare. This might be due to several reasons: First, distinguishing informative intentions from other intentions can 
sometimes be challenging because defining what counts as information-giving without making rich interpretations is difficult. For 
instance, if an infant pointed to the door and said “Papa”; this might be for different reasons, they might be enquiring about when their 
father is coming back (information seeking), they might be sharing their excitement because it is time for their father to come back 
(expressive), or they might want to inform that it is time for their father to come back (informative). As a result, we only considered 
cases as information-giving interactions when the information shared with the other person was not immediately apparent to them (e. 
g., if the other party does not have visual access, or events happened in their absence). Additionally, given that information-giving 
tends to occur upon information-seeking request of others, we might have been unable to capture these interactions because we 
only coded events that were initiated by the infants. Despite the limited explanatory power that our design affords, covering the full 
range of communicative intentions is a notable strength of this investigation, paving the way for more fine-grained research questions 
to be asked. 

In our study, most of the interactions were initiated between infants and mothers; interactions with fathers remained limited 
compared to interactions with mothers and other people such as grandparents. This echoes infants’ overall experiences in the Turkish 
context specifically with respect to their fathers’ low frequency involvement in child-rearing activities both in terms of providing 
physical care (such as feeding and changing them) and supporting socio-cognitive development (such as chatting with their children, 
reading books to them, talking about emotions, etc.) (Akçınar, 2017). This finding suggests that childcare responsibilities might be 
structured around traditional gender roles putting mothers and other females in the family to the prominent position; however, the 
lower frequency of interactions with fathers might have socio-cognitive and emotional implications for the infant’s development (e.g., 
Cabrera et al., 2004, 2007; Tamis-LeMonda et al., 2004). 

Given the extant literature on the role of familial SES on early socio-cognitive development, we expected a difference in favor of 
children of high-SES families. However, we did not see such differences. This might be because different components of SES are 
differentially related to child development in different countries. Specifically, household income might be more influential in 
developing countries; while parental education might be more influential in industrialized countries (O’Connell, 2019). Here, we did 
not collect household income information because Turkish families were hesitant to share their income as it is often perceived as a 
private matter (see Singh et al., 2022 for an all-rounded discussion of this matter). Thus, our measures for the familial SES based on 
maternal education, maternal employment status and the monthly expenditure might be unable to capture these differences in Turkey 
context as a developing nation. It is also possible that other context-specific socio-economic characteristics of children’s immediate 

Table 3 
Descriptive statistics for Sex, Maternal Employment and Type of Interactions Initiated by the Infants.   

Total number of interactions 
M (SD) 

Need-based 
M (SD) 

Non-need-based 
M (SD) 

Infant Sex    
Girl (n = 23) .81 (.39) .10 (.09) .70 (.40) 
Boy (n = 20) .81 (.77) .08 (.09) .73 (.76) 
SES Index: Maternal Employment    
Employed (n = 12) 1.01 (.92) .06 (.07) .94 (.93) 
Unemployed (n = 30) .72 (.40) .11 (.09) .61 (.37)  
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environment might alleviate the potential negative effects of being raised in low-SES backgrounds. For instance, Turkey has the lowest 
rate of female labor force among OECD countries (OECD, 2023; Tunalı et al., 2019), leading many females including mothers to stay at 
home. Indeed, a recent study shows that 77% of the mothers with children aged 0–5 are unemployed in Turkey (Ugur et al., 2023), and 
the maternal employment rate in our sample was also similar (71.4%). As a result of this, the unemployed mothers spend their time 
caring for their children at home, while, the employed mothers carry out childcare as a collective activity in which extended family 
members such as grandparents and aunts take active part in, with only 12% of mothers being able to afford or preferring to send their 
young children to a daycare (Madra, 2017). Hence, the continued caregiver presence around infants (Hsin & Felfe, 2014) in our sample 
might have had a positive effect on infants’ communicative interactions regardless of their familial SES. Alternatively, the effect of SES 
may also exert its effect on active communicative behaviors of children at ages older than 18-month-old. This is supported, for 
example, by an increase in children’s question-asking and asking more explanation-seeking questions in high-SES preschoolers 
compared to their low SES peers (e.g., Ünlütabak et al., 2019). We therefore conclude that, while still important, the similarities 
between the infants of low- and high-SES families in terms of initiating different types of interactions with their caregivers suggest that 
factors other than familial SES such as the structure of the home context, the continued presence of caregivers might have a 
compensating influence in shaping children’s communicative bids in this specific context. 

Finally, we explored whether infants in Turkey would differ in the frequency and the type of interactions they initiated with their 
caregivers based on their biological sex – an exploratory question stemming from prior literature demonstrating sex differences in 
terms of social communication skills with girls having a slight advantage over boys in areas such as using gestures (e.g., Eriksson & 
Berglund, 1999; Özçalışkan & Goldin-Meadow, 2010), and joint attention (e.g., Saxon & Reilly, 1999). However, we did not 
demonstrate any differences between girls and boys. One could argue that infants’ interactions with caregivers might be influenced by 
other factors such as how responsive and sensitive caregivers are to infants’ communicative bids displayed through wide-ranging 
behaviors from the use of gaze to language (e.g., Bornstein & Tamis-LeMonda, 1989; Gros-Louis et al., 2014). Thus, even if girls 
might be slightly advantaged in overall early communication skills, parental sensitivity to infant cues might encourage infants to 
initiate more interactions regardless of the infants’ sex, or alleviate sex effects. It remains to be further explored which factors might 
impact sex differences in infant-generated interactions. 

4.1. Limitations and future directions 

The current study goes beyond previous research by revealing the active initiation of communication by infants in both need-based 
and non-need-based domains. Future studies may take our findings further. First, it is important to note that the data was originally 
collected for a larger project, limiting our control over the sample size, the sample characteristics, or the availability of SES measures. 
Additionally, the data collection method employed non-participant observation, where the observers refrained from responding to the 
infants’ communication attempts as much as possible. This approach is commonly used in home observations to minimize interference 
(e.g., Tamis-LeMonda et al., 2017), and parents were encouraged to disregard the presence of the observers during these sessions (e.g., 
Bornstein et al., 2023; Tamis-LeMonda & Bornstein, 1994). In previous studies, parents, when asked, reported only minor influence on 
their children’s behavior due to the observer’s presence (e.g., Karasik et al., 2011). Nevertheless, it is worth considering the possibility 
that this observer non-responsiveness during home observations may affect the natural flow of the interaction. To gain a more 
comprehensive understanding of how infant-initiated communicative intentions vary across socioeconomic diversity, future research 
could address these considerations by increasing sample size, incorporating other SES indicators such as household income or home 
quality, and exploring alternative methods such as including observer as an interactant or using advanced equipment that does not 
require the physical presence of observers. 

Second, the accurate identification of purely infant-initiated events was challenging due to the contingent and occasionally 
overlapping nature of interactions between infants and caregivers. To address this concern, we adopted a conservative approach, 
implementing a 3-second time frame to decide what counts as an infant-initiated event such that if the 3-second time frame before the 
trigger behavior was not helpful for determining the initiator of the event, these cases were not included. Even though we did not 
quantify the number of events that were not included, this approach, nonetheless, might have led to an underestimation of infant- 
initiated events. Similarly, the categorization of interaction types initiated by the infants relied on the coders’ interpretation of the 
intended communicative goals (e.g., Salo et al., 2019). Given the idiosyncratic nature of each infant’s unique social (e.g., number of 
people, the identity of the people such as adults, children, parents’ communication styles) and non-social (e.g., the size of the house, 
number and quality of the toys/objects around) context, it was challenging to apply strict definition of intentions that would apply to 
all infants. Consequently, our aim was to capture a broad range of intentions while avoiding over-interpreting observed behaviors. For 
instance, if the child was pointing to an image during book-reading, it might be to attract their caregiver’s attention or it might be to 
ask for the label of that image. In this situation, unless it was clear that the child was asking for the label (e.g., pointing repeatedly until 
the caregiver provides a label), we did not code this type of interaction as information/help seeking. As a result, this relatively 
conservative approach might have inflated the presence of some intentions (e.g., expressive) while limiting the presence of others (e.g., 
information-help seeking). To provide a more comprehensive portrayal of all types of interactions in naturalistic settings, future 
studies could consider incorporating additional categories that would allow for a more fine-grained distinction. Alternatively, 
implementing a wider time frame or using a more holistic interactional approach rather than a time-based approach (e.g., by 
extensively examining the wider interactional context when the trigger behavior occurred without a set time frame) might capture 
these issues. 
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4.2. Conclusion 

Infants are active learners. Here, we provide additional support by showing 18-month-old infants actively communicate with their 
social partners to fulfil their need-based and non-need-based motives using a wide range of verbal and nonverbal behaviors, regardless 
of their sex and socio-economic background. This study is an important step in the way of quantifying infants’ own role in shaping their 
social and communicative landscape by thoroughly investigating their spontaneous behaviors in their natural settings. 
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