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ABSTRACT

Children readily respond to others' bids for communicative interactions from early childhood and actively initiate these
themselves. However, the extent and variety of early child-initiated communicative intentions is poorly understood, with
theoretically derived intentions lacking systematic empirical support from naturalistic observations. This study, using a cross-
sectional data set, provides a fine-grained characterization of communicative behaviors across three time points in the second
year of life (13, 18, and 23 months, N = 47). We coded one-hour-long video recordings of home observations using a novel
coding scheme to document the type of interactions toddlers initiated using four deictic gestures (reach, point, give, hold out) to
meet a range of communicative goals, such as sharing interest, attention, or emotion, requesting an object or an action, seeking
information or help, and giving information. Expressive interactions accounted for 49.9% of events, followed by requestive
(40%), information/help seeking (8.3%), and information giving intentions (1.7%). These findings characterize early commu-
nicative toddler-caregiver interactions and provide insights into the age-related patterns of toddlers’ propensity to seek and
transmit information which emerge increasingly as part of toddlers’ communicative repertoire.

1 | Introduction

Children exhibit remarkable proficiency in navigating the in-
tricacies of the social world right from the early stages of life. In
infancy and toddlerhood, advancements in gesture production,
language skills, increased mobility, and heightened socio-
cognitive awareness shape their social engagement. These de-
velopments lead children to engage with others in diverse ways
and employ various communicative strategies (e.g., Karasik
et al. 2011; Schneider and Iverson 2022), including actively
initiating interactions to elicit specific responses from others.
However, the extent and the rich variety of child-initiated

communicative interactions, and their underlying intentions,
remains poorly understood despite rich theoretical debates
(Southgate et al. 2007; Tomasello et al. 2007; Harris and
Lane 2014; Harris et al. 2020). This is primarily due to research
focusing on select subsets of behaviors or intentions studied in
isolation (Oakes 2009). Here, we aimed to provide a more fine-
grained characterization of communicative behaviors and in-
tentions in early childhood, with a particular focus on
information-seeking and even more so, information-giving
communications, both theorized to be present early in
ontogeny and unique to humans, but not yet systematically
documented in children's spontaneous behaviors.
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1.1 | Infants’ Communicative Repertoire

Infants communicate with those around them using a mix of
non-verbal behaviors, like gestures and actions, and verbal be-
haviors, including non-speech vocalizations and early language.
Among non-verbal behaviors, deictic gestures (i.e., pointing,
holdouts, giving and reaching) play a crucial role in early
communicative endeavors (e.g., Bates et al. 1975; Boundy
et al. 2016, 2019; Cameron-Faulkner et al. 2015). By around
4 months of age, infants actively use their hands to interact with
objects, and by 6 months they reach for objects beyond their
grasp (e.g., Bates et al. 1975; Rochat et al. 1999), especially when
others are present, often alternating their gaze between the
object and social partners (Caselli 1990; Ramenzoni and Lisz-
kowski 2016). Nine- and 10-month-old infants start using
holdouts and giving gestures with a potential intention to so-
cially engage with others by sharing interest or attention with
them (Boundy et al. 2016, 2019; Cameron-Faulkner et al. 2015).
These behaviors have been increasingly evaluated as precursors
to index-finger pointing—a hallmark of development associated
with important linguistic and socio-cognitive outcomes (Aureli
et al. 2013; Blake et al. 1994; Carpenter et al. 1998).

Pointing, one of the most prominent deictic gestures used by
infants from around 12 months (Tomasello et al. 2007), serves as
a powerful tool for initiating interactions to elicit diverse re-
sponses from caregivers and other social partners. Infant-
initiated interactions triggered through pointing can be classi-
fied as aiming to request an object (e.g., Moore and D’En-
tremont 2001), to share or attract attention and interest
(e.g., Liszkowski et al. 2004), to seek information or help
(e.g., Begus and Southgate 2012; Kishimoto et al. 2007; for a
review see Southgate et al. 2007), and to give information
(e.g., Liszkowski et al. 2006, 2008). In each of these, the type of
caregiver response elicited may differ qualitatively (e.g., handing
the infant the desired object, providing the desired information/
help). It can thus be argued that infants at 12 months have at
least a rudimentary sensitivity with respect to the role of their
own actions on their social partners' subsequent behavior to be
able to direct the responses they would receive from others.

Despite the focus on pointing gestures in the study of early
communicative development (e.g., J. Carpendale and Lewis
2006; Kuhn et al. 2014; LeBarton et al. 2015; Lucca 2020), earlier
pre-pointing gestures such as gives, hold-outs and reaches also
have been linked to developmental outcomes such as better
expressive language. In their longitudinal study, Choi
et al. (2021) found that at 10 months, show and give gestures
better predicted 18-month language skills than pointing, but by
14 months, pointing became the stronger predictor—suggesting
that pointing gains predictive power as infants mature. Com-
plementing this work, Ruether and Liszkowski (2024) demon-
strated that caregiver pointing and infants' earlier showing
behaviors predicted the age at which pointing emerged in in-
fants aged 8-13 months. Overall, studies suggest a develop-
mental continuum in infants’ gestures and highlight the role of
pre-pointing gestures in the range of infants' communicative
intentions (Boundy et al. 2019; J. I. Carpendale et al. 2021;
Donnellan et al. 2020; Karadag, Bazhydai, Koskulu-Sancar, and
Sen 2024; Moreno-Nufiez et al. 2020; Perucchini et al. 2021;
Salter and Carpenter 2022).

1.2 | Infants’ Communicative Intentions

Infants' intentions in communicative bids have been a topic of
interest particularly in the context of pointing and almost
exclusively with respect to two main communicative intentions:
imperative (i.e., using an adult as a means to achieve a goal) and
declarative (i.e., drawing attention to an interesting object or
sharing interest with others; e.g., Bates et al. 1975;
Camaioni 1997; Cameron-Faulkner 2020). Crucial theoretical
advancements have been made in extending research on infants'
communicative intentions to account for arguably more com-
plex interactions—information-seeking and information-giving
(Begus and Southgate 2018; Harris and Lane 2014; Southgate
et al. 2007; Tomasello et al. 2007).

With this more nuanced interpretation, infants' prelinguistic
behaviors are viewed through the lens of shared intentionality
and desire to exert reciprocal influences on each other's mental
states in dyadic and triadic communications, and as a cultural
learning and cultural knowledge transmission mechanism. If
infants are capable of both intentionally requesting information
from more knowledgeable others and sharing information with
less knowledgeable others, by implication, this positions infants
as active participants in the bi-directional cultural knowledge
exchange. This ability might be uniquely human given the lack
of evidence that non-human animals solicit information from
and transmit knowledge to conspecifics (Bazhydai and Har-
ris 2021; Burdett et al. 2017; Caro and Hauser 1992; Greenfield
and Savage-Rumbaugh 1993; Premack and Premack 1983;
Rivas 2005; Strauss and Ziv 2012).

In this relatively recent line of work, infants have been shown to
demonstrate non-verbal information-seeking behaviors even
before they master language. By displaying inquisitive ten-
dencies, infants start babbling (e.g., Goldstein et al. 2010),
engage in actions such as showing or holding out objects to-
wards others, giving and taking objects (e.g., Boundy
et al. 2016), and social referencing employed to both seek social
input (Striano et al. 2006) and gather information to resolve
uncertainties (Bazhydai, Westermann, and Parise 2020; Goupil
et al. 2016). Once available to them as a communicative tool,
infants actively utilize pointing to inquire about objects that
captured their attention (Begus and Southgate 2012; Begus
et al. 2014; Lucca and Wilbourn 2018, 2019). The range of these
prelinguistic behaviors, then, paves the way for the eventual
development of sophisticated social information seeking using
verbal questions (for reviews see Begus and Southgate 2018;
Butler 2020; Harris et al. 2020; Lucca 2020).

Compared to imperative, declarative and information-seeking
intentions, infants' information-giving intentions are substan-
tially less studied. This might be due to information giving
having traditionally been viewed as a subcategory of declarative
intentions (Tomasello et al. 2007), or theorized to not emerge
until the development of higher order cognitive capacities such
as theory of mind (Bensalah and Caillies 2020; Caro and
Hauser 1992; Davis-Unger and Carlson 2008a, 2008b; Strauss
et al. 2002; Ziv et al. 2016). Nevertheless, emerging research has
documented that infants and toddlers do show information-
giving behaviors such as pointing at an object to inform an
adult about its hidden location or demonstrating functions of an
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object to naive learners, although the scope of information
sharing is limited to information pertaining to the child and the
immediately accessible world around them in the here-and-now
(e.g., Ashley and Tomasello 1998; Bazhydai, Silverstein,
et al. 2020; Behne et al. 2014; Flynn and Whiten 2012; Karadag,
Bazhydai, and Westermann 2024; Karadag, Bazhydai, Koskulu-
Sancar, and Sen 2024; Karadag et al. 2025; Knudsen and
Liszkowski 2012a, 2012b; Liszkowski et al. 2006; Liszkowski
et al. 2008; Meng and Hashiya 2014; O'Neill 1996; Vredenburgh
et al. 2015). With development, the behavioral repertoire of
information giving becomes more complex. By age three, chil-
dren’s information giving becomes more structured and selec-
tive, evolving from simple demonstrations to more
comprehensive teaching strategies that incorporate verbal ex-
planations, rule reminders, and responsiveness to the learner’s
needs (Strauss and Ziv 2012; Strauss et al. 2014). While infor-
mation transmission is crucial for human cognition (Strauss and
Ziv 2012) and cultural evolution (Caldwell et al. 2018), only a
few studies have investigated the early emerging abilities in this
domain, leaving a wide research gap spanning infancy and
toddler years (for a review see Qiu et al. 2024).

1.3 | Methodological Considerations

Early communicative intentions have been investigated in
different ways. For instance, information-giving and information-
seeking intentions have mostly been explored in lab-based
experimental studies (e.g., Bazhydai, Westermann, and
Parise 2020; Begus and Southgate 2012; Liszkowski et al. 2006,
2008) compared to declarative and imperative intentions which
have been also investigated in more naturalistic contexts
(e.g., Cochet and Vauclair 2010b; Rowe and Leech 2019). Addi-
tionally, previous findings point to some inconsistencies between
experimental longitudinal designs (Aureli et al. 2013, 2017;
Camaioni et al. 2004; Carpenter et al. 1998; Perucchini et al. 2021)
and more naturalistic studies (Cochet and Vauclair 2010b) where
spontaneously generated behaviors are observed. For instance, in
lab-based studies, Camaioni et al. (2004) found that imperative
pointing emerged at 11 months, preceding declarative pointing.
In contrast, in other lab-based work, Aureli et al. (2013, 2017)
observed both intentions at 9 months and increasing similarly
from 12 to 15 months; these results were also reflected in the
findings of Perucchini et al. (2021). A longitudinal study con-
ducted in experimental settings by Rohlfing et al. (2022) investi-
gated infants' production and comprehension of imperative,
declarative, and informative pointing between 12 and 18 months,
comparing typically developing infants with those with language
delays. While developmental trajectories differed slightly, by
18 months, both groups had reliably demonstrated both
comprehension and production of pointing with each of the three
types of communicative intentions. Compared to imperative and
declarative, the informative pointing was first observed on
average at 14 months, with all children successfully producing it
when experimentally prompted by 18 months.

In more naturalistic studies, Cochet and Vauclair (2010a, 2010b)
reported higher frequencies of declarative pointing in the second
and third years, with an increase in declarative pointing with age.
Thus, comprehensive studies of various communicative

intentions are needed to reconcile the mixed findings and build
upon them to provide a more nuanced picture of their develop-
mental unfolding.

Recently, in parallel with the present study, two other studies
embarked on this journey. Guevara et al. (2024) tracked 21 infants
aged 7-13 months in naturalistic classroom settings where infants
interacted with nursery caregivers and other children. This study
found that early ostensive gestures, such as showing and giving,
were related to the later emergence of pointing across diverse
communicative contexts and partners. Using a microgenetic
analysis of observations, six intentions were accounted for:
imperative and declarative were most prevalent and observed
most earliest observed (51% and 39%), phatic (to sustain
communication) were observed substantially less frequently (5%),
as well as and evaluative (to share joy or achievement, only
observed in 0.2% of interactions). Interestingly, informative in-
tentions through pointing were observed from 10 to 12 months
and accounted for 2.7% of gestures, while information seeking
was observed from 10 months and accounted for 1.4%.

Karadag, Bazhydai, Koskulu-Sancar, and Sen (2024) investi-
gated four communicative intentions through a wide range of
verbal and non-verbal behaviors initiated by infants and
captured through natural home observations. These findings
showed that at 18 months, Turkish infants actively initiated
different interactions intended to achieve different communi-
cative goals (e.g., requestive, expressive, information/help-
seeking, informative); infants most often initiated expressive
interactions, followed by requestive and information/help-
seeking interactions. Finally, informative interactions were very
rare in comparison to other interaction types and constituted
less than 0.5% of all interactions initiated. This scarcity of
information-giving interactions is somewhat surprising given
the results of the previous, lab-based experimental studies
which suggested that information transmission is an early
emerging ability at as young as 12 months (e.g., Liszkowski
et al. 2008), and the recent descriptive results from the class-
room observation study (Guevara et al. 2024). Thus, we set out
to investigate the early communicative interactions initiated by
toddlers across the second year of life, with a special focus on
characterizing the types of informative interactions.

In recent years, more research on infancy overall has shifted
toward naturalistic settings, allowing observation and analysis
of infant behavior in the context where most learning occurs
initially—their homes (Oakes 2009, 2023; C. S. Tamis-LeM-
onda 2023). This approach provides more ecologically valid
data, accounting for individual differences influenced by factors
like familial SES, communicative input from caregivers, and
physical constraints of the infant environment (such as house
size, available toys and objects at home, background sounds;
e.g., Herzberg et al. 2022; Suarez-Rivera et al. 2022, 2024;
Swirbul et al. 2022). Unlike brief lab-based studies, observing
infant-caregiver interactions over extended periods where these
interactions tend to occur in short bursts (e.g., Herzberg
et al. 2022; Slone et al. 2019) has the potential to capture nu-
ances of early information giving that may be overlooked in
carefully controlled lab settings (e.g., Bazhydai, Silverstein,
et al. 2020; Karadag, Bazhydai, and Westermann 2024; Lisz-
kowski et al. 2008; Vredenburgh et al. 2015).
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2 | The Current Study

Based on the literature reviewed above, toddlers flexibly initiate
different types of interactions to meet diverse communicative
goals, such as sharing attention, requesting objects, seeking or
giving information, but the existing empirical literature is
lacking in studies documenting all four intentions in naturalistic
contexts. Further, among these goals the one that received the
least attention in prior research is information giving. The
current study therefore addresses the broad distribution of
communicative interactions at three time points in the second
year of life and then focuses on the characteristics and preva-
lence of information-giving interactions. We posed two research
questions: (1) What is the prevalence and the age-related pat-
terns of four types of child-initiated communicative interactions
across 3 time points in the second year of life in natural settings,
in particular information seeking and information giving? (2)
What is the distribution of elicited and non-elicited information
giving among all informative interactions across the second year
of life? Given the inconsistencies in the prior literature and a
lack of studies of this type, this research was largely exploratory.
Nevertheless, our predictions were as follows: Across the second
year, children will spontaneously engage with their caregivers
more to either share their interest or to request something from
them compared to information seeking and information giving.
We expected infants to both initiate information-giving in-
teractions and to respond by giving information to caregiver-
initiated information seeking; however, both types of
information-giving events were expected to be infrequent
compared to other communicative intentions. Finally, we ex-
pected information giving to increase over the course of the
2nd year.

3 | Method

3.1 | Dataset

We used the “The Science of Everyday Play” (C. Tamis-LeM-
onda and Adolph 2017) video dataset accessible to researchers
registered on Databrary (https://nyu.databrary.org/volume/
563). The primary dataset included home observation re-
cordings of 63 toddlers in the second year of their lives. The
nature of this dataset is cross-sectional: toddlers from three
different age groups (13-, 18-, and 23-month-olds) were recor-
ded. Each toddler was recorded during two 2-hour home visits.

For this study, we selected the first hour of the first visit for each
age group (48/63 was publicly available at the time of coding) to
account for external factors that might influence toddler
behavior differently, such that the novelty due to the presence of
others and being observed and followed at home would be
consistent. The study design and data availability did not make
it possible to carry out an a priori power analysis.

3.2 | Participants

Data from 48 toddlers whose caregivers originally consented for
the reuse of their first visit videos by another researcher was used

in this study. There were 16 toddlers in the 13-month age group
(Mage = 13.00 months, SD = 0.18, Range = 12.7-13.2 months), 13
toddlers in the 18-month age group (Mage = 18.00 months,
SD =0.19, Range = 17.6-18.2 months), and 18 toddlers in the 23-
month age group (Mage = 229 months, SD = 0.18,
Range = 22.8-23.3 months). One toddler from the 13-month
group was later identified to follow an atypical trajectory that
affected their gesture use; thus, we dropped the coded data from
this participant, resulting in a final sample of 47 toddlers.

Data was collected from predominantly White, middle-class
families based in New York, USA. Most parents spoke to the
infants exclusively in English (n = 29), while others also spoke
another language (n = 18). Most parents reported that they
received childcare support on a regular basis, either from a
childcare center or someone else such as a nanny, babysitter, or
relative (n = 32). Most mothers were White (n = 34) and re-
ported having an education beyond a bachelor’s degree (n = 43).
Most of the mothers were employed (n = 28).

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 by the original data
owners. We received ethics approval (FST20112, dated May 11,
2021) from the Faculty of Science and Technology Research
Ethics Committee at Lancaster University in the United
Kingdom for the behavioral coding and re-analysis of the pri-
mary dataset.

3.3 | Primary Video Data Collection Procedure
When collecting the Science of Everyday Play video dataset, the
following procedure was followed (C. Tamis-LeMonda and
Adolph 2017). The visits were made when the toddler and at
least one of the caregivers were at home; some toddlers had
other family members or house staff at home though these were
not quantified. The toddlers and their caregivers were recorded
using a portable video-camera, and the observer mostly
remained unresponsive to toddler's communicative bids toward
them to avoid interfering with the natural behavior of the dyad.
Additionally, during these visits, the caregivers were instructed
to continue their daily lives as they normally would and not to
interact with the observers unless there were situations where
they could not avoid the interaction (such as when they
requested recording to be stopped for privacy reasons during
feeding or changing their children). However, if the toddlers
referenced the observers such as by pointing towards them or
asking them to do something with them, the parents acknowl-
edged these requests and explained why the observer cannot
engage (e.g., she will eat later, she is recording, etc.).

During home observations, toddler-caregiver dyads engaged in
various activities in their everyday environment. These activities
included mealtime (where children were fed, or they had snacks
and drinks), screen-based activities (where they watched TV
together with their parents or looked at photographs or videos
from their parents’ phones or tablets), and playtime (where the
dyad played with toys, listened to music, and danced together,

4 of 15

Infancy, 2026


https://nyu.databrary.org/volume/563
https://nyu.databrary.org/volume/563

played physical games such as catch the ball, etc.). Additionally,
the home observations encompassed household activities where
the caregivers carried out their daily chores in the presence of
their children or by involving them in these tasks such as when
they were cooking, folding the laundry, tidying up the toys,
unloading the dishwasher, or making coffee. Finally, among the
most common play activities were reading books with the
caregivers, drawing and coloring, playing with blocks, making
puzzles, listening to music, and dancing.

3.4 | Behavioral Coding

We adapted a coding scheme developed by Karadag, Bazhydai,
Koskulu-Sancar, and Sen (2024), coding toddler behaviors in an
event-based manner (e.g., Bornstein et al. 2020). The camera al-
ways followed the toddler, and we coded toddlers' interactions
when they were in the presence of or in communication with
another person. An event was defined as an interaction that
started with a trigger behavior from the toddler, such as pointing
to an object, and ended when the query associated with the trigger
behavior was resolved or when either the parent or the toddler
disengaged from communication. All behaviors initiated within
3 s following the toddler-initiated trigger behavior were coded.
This time frame was chosen based on the previous literature on
contingency in mother-infant interactions (e.g., Kuchirko
et al. 2018; C. S. Tamis-LeMonda et al. 1998, 2013). In this study,
unlike in the previous coding protocol that looked at a broader
range of behaviors (Karadag, Bazhydai, Kogkulu-Sancar, and
Sen 2024), we only focused on toddlers' use of deictic gestures as
the most prevalent non-verbal behaviors to initiate an interaction.

A trigger behavior (i.e., toddlers' pointing, giving, reaching,
holding out gestures) was coded as marking either toddler- or
caregiver-initiated interaction. In the following cases, the
interaction was coded as toddler-initiated: (1) if the toddler
behavior did not occur within 3 seconds of the last caregiver-
initiated behavior (e.g., the mother asks the toddler to look at
something, the toddler points 10 s later); (2) if the toddler dis-
engaged from the previous interaction with a new trigger
behavior (e.g., the mother asks the toddler to look at the window
and the toddler gives an object to the mother). If the toddler
behavior occurred within the 3 seconds of the last adult-initiated
behavior (e.g., the mother asks the toddler to give her an object,
and the toddler responds within 3 seconds), the event was
instead coded as caregiver-initiated. In rare cases where the
3 seconds prior to the trigger behavior were not informative in
terms of identifying the initiator of the interaction (e.g., toddler
pointed to an object, but it was in response to the parent's
question 4 seconds ago), we extended the time frame to 5 sec-
onds (e.g., when the child walked towards and gave an object to
their mother; due to the walking pace of the child 3 s before the
giving action was not informative to define who initiated this
behavior whether the mother requested the object or the child
wanted to give the object to the mother).

The coding was completed in two steps: The first step included
identification of the events and event-related characteristics; the
second step included the coding of the perceived communica-
tive intent of the events.

3.4.1 | First Step Coding

The aim of this step was to identify trigger events that fit the
criteria as specified above. Once we identified an event, we coded
three tiers for each event. The first tier was called “Initiator”, and
it represented whether the interaction was initiated by the care-
giver or toddler. The second tier was called “Bid Success” and it
represented if the bid had been responded to appropriately or not
(e.g., successful bid: the toddler pointed to some object to request
it, the mother looked at it but responded as “No, you can't get it”/
“Here, it is.”; failed bid: the toddler pointed to some object to
request it, the mother did not notice nor acknowledge the point,
instead showed something else and said “Look at this!”). It is
important to emphasize that a bid was evaluated as successful
even if it did not achieve what it set out to achieve (e.g., receiving
an object after pointing to that object to get it). We reasoned that if
the communication between the communicative partners
continued to flow and the interlocuters acknowledged each other,
whether the initial aim of the bid was achieved or not was irrel-
evant (Clark 1996; Grice 1975). The third tier was called “Trigger
Behavior”, and it represented the type of behavior that was used
by the toddler to initiate the interaction or to respond to the
caregiver's bid (Figure 1).

Trigger behaviors were chosen based on the previous literature
on early non-verbal communicative interactions initiated by
toddlers. We coded all instances where toddlers produced
pointing (to an object, location, or a person), hold-out, giving
and reaching gestures in the presence of or in close proximity to
a social partner. We defined these behaviors as follows:

e Pointing: Using either index-finger or full hand toward a
particular object or a social other. In addition, we included
behaviors in this category that were not precisely “point-
ing” but functioned as pointing (such as a toddler sitting on
a couch looking at their parent and tapping on the couch
with both hands to request their mothers to sit with them).
We did not code instances in which toddlers’ index fingers
appeared to be pointing but were instead used to press on
an object, touch a surface, or scratch at it.

e Hold-out: Picking an object in one or both hands and
holding it out toward the social partner.

e Giving: Holding an object in one or both hands and drop-
ping/handing over the object in the social partner’s hand/
lap, placing the object near the other, or placing an object to
a location requested by the partner (such as when tidying
toys, putting toys in a basket that the parent is holding
towards the child).

® Reaching: Extending one or both arms toward an object or a
social partner including cases where children reached up to
the parent to be picked up, to take an object from the
parent and to aid their own mobility.

The instances of these deictic gestures were not coded in the
following cases: (1) when the toddler was alone, (2) when the
toddler behavior was directed to the observer (e.g., they looked at
and gestured toward the observer, and did not acknowledge the
parent), (3) when the toddler and the caregiver were in the same
room but the caregiver was not in view of the camera recording
and the interaction between the toddler and the caregiver could
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FIGURE 1 | Depiction of event coding.

not be reliably predicted (e.g., the toddler gestured toward the
caregiver, but the coder could not see or hear the caregiver), (4)
when the toddler and the caregiver were together (sitting on a play
mat in close proximity) but the toddler behavior was not directed
to the caregiver (they are examining objects or reaching to objects
without acknowledging the parent).

3.4.2 | Second Step Coding

Once all events and event-related characteristics were reliably
identified in the video dataset, all videos were coded again to
identify the perceived intention of the interactions (Figure 2).
This was coded in one tier which was called “Interaction Type”
and could be requestive, that is, requesting an object or an action
from the social partner, expressive, that is, aiming to either share
emotion about an object or an action, or attract, share or sustain
attention of a social partner, information/help seeking, that is,
aiming to seek information or help from the social partner, and
information giving, that is, aiming to transmit information to the
social partner. As infants’ communicative intentions are often
difficult to assess objectively in naturalistic settings, we followed
a conservative approach. In instances where the contextual in-
formation was not sufficiently clear to support a different
intention, the events were coded as expressive by default.
Expressive intentions were identified through affiliative cues
such as mutual gaze, affect, or play-like actions. Conversely,
events were classified as requestive or information-seeking only
when substantiated by additional evidence, including persis-
tence, repetition, or the child’s response to the caregiver.

In order to characterize and understand the development of
information giving across the second year of life, information
giving events were classified into two categories as non-elicited/
spontaneous information transmission and elicited information
transmission. The first category included events where toddlers
shared information that was opaque to their caregivers spon-
taneously, such as telling them about something that happened
in their absence, exchanging looks with their caregiver and
pointing to something that only they can see or information

about their own mental and physical states (e.g., pointing to
their finger and saying “hurt”). For the second category, we
coded toddlers' information-giving responses to their parents'
genuine information-seeking questions where the response to
the posed question was not immediately clear to the parent. For
instance, if a parent asked the toddler “Where is X?” and if the
parent did not have visual access to the X at that moment, or if
the parent asked the toddler “Which one do you want? This one
or this one?” by holding two objects towards the toddler, the
toddlers’ responses to these questions were coded as information
giving as the toddler had an opportunity to provide specific
information to the parent. However, not all parents’ questions
aimed to seek information. For example, if the parent asked,
“Could you please hold this?”, the toddler's response to this
question was not coded as information giving because the
question was not a genuine information-seeking attempt but
rather a polite request from the caregiver. Similarly, if the parent
and toddler shared the same visual field and the parent asked a
question about aspects of the context that were accessible to
both (e.g., the parent and toddler are looking at a picture book
and the parents asks, “Where is the ball?”, “How many are
there?”), the toddlers’ responses were not coded as information
giving because of the pedagogical nature of such questions
where the parent aimed to guide the toddler's learning rather
than learn from the toddler (e.g., Yu et al. 2019).

Finally, the intentions of the interactions were assigned based
on the initiator of that event. If the toddler showed a give
gesture because the parents asked for an object from the toddler
by holding their hands toward them, this interaction was coded
as requestive because the gesture of the toddler was initiated by
the caregiver. Besides describing an overall distribution, we did
not analyze the parent-initiated interactions in this study.

3.5 | Training Coders and Interrater Reliability

The videos were coded using ELAN (ELAN 2023; Wittenburg
et al. 2006). Following the coding procedure, we conducted a
reliability analysis in two steps with two different secondary
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Toddler Communicative Intentions ’

{ Expressive Intentions }

‘ Requestive Intentions ’

| |

Interactions that are aimed at
requesting an object or an
action from the
caregiver/social partner

Interactions that are aimed at
sharing and/or sustaining

attention or emotion with the
caregiver/social partner

FIGURE 2 |

blind coders. The first author acted as the secondary coder in
the first step and as the main coder in the second step. First, the
coders identified the events based on the developed event defi-
nitions while watching the first hour of a free-flowing video.
Following the identification of the event, coders moved onto
coding other event related characteristics such as initiators,
attempt success and trigger behaviors. In the second step, a new
blind coder was trained to code the type of interactions for the
reliability analyses.

We randomly selected 25% of the data to be coded for reli-
ability. In the first step, after the coders coded the videos
independently, they discussed each case that was coded by
only one of them to make sure the coded interactions followed
the criteria of this study. In this agreed-upon list of events, 77%
of all events were reliably identified by both coders." Cate-
gorical variables showed substantial to excellent agreement
(all kappas ranged between 0.67 and 0.89 [Kinitiator = 0.67,
Kbid success = 0.77, Ktrigger behavior = 089]9 % agreement rate
ranged between 84% and 93%) and Intraclass correlations
calculated for the continuous variable (r = 0.77) showed good
reliability. In the second step, coders showed substantial
agreement (kappa = 0.75, % agreement = 85%). After sufficient
reliability was reached, the remaining data were coded inde-
pendently by the primary coder. A potential bias that could
emerge from the first author coding a significant portion of the
data was mitigated through the implementation of a two-step
coding process, accompanied by two independent reliability
coders. The outcomes of this process demonstrated consistency
with prior research (for reviews, see Tomasello et al. 2007;
Guevara and Rodriguez 2023).

4 | Results

4.1 | Event Characteristics

Overall, we identified a total of 4440 events (M = 54.44,
SD = 38.2, Range: 30-208). Approximately 64% of all events
coded were initiated by the toddlers with one of the trigger be-
haviors, in the remaining 36% of the events, toddlers’ use of the
trigger behaviors was as a response to parents' bids (caregiver-

Information/Help-seeking

3 Information Giving Intentions
Intentions

| |

Interactions that are aimed at
receiving information or help

Interactions that are aimed at
sharing information that may
not be immediately accessible
to the caregiver/social partner

from the caregiver/social
partner

Non-elicited
Information Giving

Elicited Information

Giving

Types of interactions classified by the perceived intention of the interaction for the second step coding procedure.

TABLE 1 |
interactions.

Distribution of trigger behaviors in toddler-initiated

Trigger behavior Number of events % of total events

Reach 913 324
Point 856 304
Give 619 22.0
Hold-out 429 15.2

initiated). Since the focus of the current paper is toddler-initiated
behaviors, our reporting below is based on toddler-initiated
events (except for “elicited information giving” which occurred
as response to parent's information-seeking questions/attempts
and allows us to characterize this communicative intention
more fully as manifested in infants' everyday environments).

In total, we identified 2817 events initiated by the toddlers
(M = 55.41 per 1-hour, SD = 38.99, Range: 17-175). An event
lasted 3.23 s on average. Among these, 98% were coded as
successful (n = 2754). Toddlers used all four trigger behaviors to
varying degrees with reaches being the most frequent, followed
by points, gives, and holdouts (see Table 1).

Across all age groups, all four types of events based on perceived
communicative intent were initiated at least once. Expressive
events were initiated most frequently, followed by Requestive
and Information/Help Seeking interactions. Even though rare
compared to other intentions, toddlers also initiated Information
Giving (Non-elicited) events (See Table 2).

As evident in Figure 3, pointing was most frequently used to
initiate expressive events, and the most prevalent among in-
formation/help seeking events, whereas requestive events were
most frequently initiated with a reach and a give.

4.2 | Age-Related Patterns of Toddler-Initiated
Communicative Intentions

We present the proportion of each type of interactions initiated by
toddlers across age groups in Table 3. Since the assumption of
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TABLE 2 | Distribution of communicative intentions in
toddler-initiated interactions.

TABLE 3 | Proportions of communicative interactions initiated by
each age group.

Number of % of total
Interaction type events events
Expressive 1407 49.9
Requestive 1128 40.0
Information/help 235 8.3
seeking
Information giving 47 1.7

Distribution of trigger behaviors across different
communicative intentions
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FIGURE 3 | Distribution of trigger behaviors across different
communicative intentions.

normality was not met, by using the proportions, we conducted
four Kruskal-Wallis tests to investigate the role of age across
each communicative intention while applying Bonferroni
correction for multiple tests. The results of these tests do not
show significant differences across age groups, all ps were bigger
than the Bonferroni adjusted critical alpha value of 0.0125
(requestive p = 0.022, expressive p = 0.202, information/help
seeking p = 0.875, information giving p = 0.260). We further
explored the relationship between age as a continuous variable
and each type of interactions by calculating correlations. The
results showed that only information giving showed a significant
positive correlation with age r(45) = 0.284, p = 0.026 (one-tailed).
Since it was not possible for us to conduct an a priori power
analysis and the post hoc power analyses are of limited value
(Heinsberg and Weeks 2022; Lakens 2022; Zhang et al. 2019), we
performed a sensitivity analysis to determine Minimum Detect-
able Effect Size (MDES). This test revealed that the fixed study
parameters (N = 47, 4 groups, Agonferroni-adjusted = 0.0125), were
only sufficiently powered (at 80%) to detect a large effect size
(Cohen's f = 0.60). While we can confidently rule out large age-
related effects, these specific results should be interpreted with
caution regarding smaller effect sizes, which would require larger
samples to detect reliably.

As can be seen in Figure 4, the distribution of communicative
intentions remained similar across the three age groups: tod-
dlers initiate more interactions with expressive intention fol-
lowed by requestive, information/help seeking and finally
information giving, however, as toddlers get older, the number

Age group Mean SD N

Requestive 13-month 047 016 16
18-month 0.43 0.12 13

23-month 0.35 0.09 18

Total 042 014 47

Expressive 13-month 047 015 16

18-month 0.50 0.14 13
23-month 0.54 0.09 18

Total 0.50 0.13 47
13-month 0.05 0.03 16
18-month 0.06 0.08 13
23-month 0.08 0.10 18

Total 0.07 0.08 47
13-month 0.006 0.01 16
18-month 0.009 0.01 13
23-month 0.02 0.03 18

Total 0.01 0.2 47

Information/help seeking

Information giving

Distribution of communicative intentions across age groups

700
600 583
500
[2]
k= 429
o 395 393
o 374
- 400 361 mRequestive
o
g 300 mExpressive
g mInformation/Help Seeking
Z 200 mInformation Giving
100 92 93
50 20
6 1"
0
13 Months 18 Months 23 Months
Age Group

FIGURE 4 | Total number of events initiated for each

communicative intention across age groups.

of events initiated with each communicative intention shows an
increasing trend.

4.3 | Toddlers' Information Giving

To collectively account for all events that we characterized as
information giving in our coding scheme, we created a new
variable—combined information giving where we summed up
the number of elicited information giving events and the
number of non-elicited information giving events. Based on this
combined information giving measure, 40 out of 47 toddlers in
the sample displayed at least one informative event during an
hour-long interaction with their caregivers. Eighteen out of 47
toddlers showed at least one toddler-initiated (non-elicited)
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information giving event and 38 out of 47 toddlers showed at
least one elicited information giving event.

4.4 | Age-Related Patterns of Elicited and Non-
Elicited Information Giving Behavior

Previous non-parametric tests showed that toddler-initiated
(non-elicited) information giving was present from 13 to
23 months consistently, when treating age as a categorical var-
iable. Here, to explore the relationship between age and infor-
mation giving more specifically, we calculated correlations
between age as a continuous variable and each type of infor-
mation giving as well as combined information-giving scores
(for descriptive statistics, see Table 4). We found that age as a
continuous variable was positively correlated with non-elicited
information-giving, 1(45) = 0.284, CI [0.01, 0.52], p = 0.026
(one-tailed), with elicited information-giving, n(45) = 0.252, CI
[-0.02, 0.49], p = 0.044 (one-tailed), and with combined
information-giving score, r(45) = 0.306, CI [0.03, 0.54], p = 0.018
(one-tailed). Taken together, the results indicate some evidence
for the existence of different types of information giving across
the second year of life, potentially increasing with age. These
correlations represent small-to-medium effect sizes, providing
evidence that different types of information giving emerge and
potentially increase across the second year of life. However,
given the relatively modest sample size (N = 47), these effect
size estimates should be interpreted cautiously.

5 | Discussion

In this study, we had two overarching aims: First, we investi-
gated theoretically derived toddler-initiated communicative in-
tentions across three time points cross-sectionally during the
second year of life. Second, we focused on the information-
giving intention to characterize the distribution of both eli-
cited (i.e., initiated by the caregivers) and non-elicited infor-
mation transmission events. We found that toddlers, as
predicted, actively initiated communicative interactions with a
range of communicative intentions (requestive, expressive,

information/help seeking, information giving) using four deictic
gestures. Age was not related to the propensity to generate each
type of the intentional interactions. Almost all of the commu-
nicative bids from toddlers received an appropriate response
from the parent. Additionally, although it was much less
frequent in occurrence, we found that 1/3 of the toddlers initi-
ated at least one non-elicited information-giving event. When
this was combined with the elicited information giving which
occurred as a response to parents’ information seeking requests,
85% of all children displayed information giving. Here, there
was a positive relation between age and the number of
information-giving events: as toddlers got older, their informa-
tion giving increased.

The findings of the current study build upon and extend the
findings from previous literature (e.g., Guevara et al. 2024;
Karadag, Bazhydai, Koskulu-Sancar, and Sun 2024, Rohlfing
et al. 2022; Salo et al. 2019; see Guevara and Rodriguez 2023 for
review) in several ways. By incorporating the less often studied
deictic gestures such as hold-outs, gives and reaches in addition
to the more commonly investigated pointing gesture, and by
using a wide range of theoretically-derived communicative in-
teractions, we provide a fine-grained characterization of
communicative behaviors across the second year of life using
natural home observations cross-sectionally at three time points.
Additionally, we show that while still being much less frequent
compared to other communicative interactions, information
giving emerges increasingly as part of toddlers’ communicative
repertoire. Such detailed and comprehensive exploratory
investigation helps paint a richer picture of communicative
experience and development embedded in children's natural
environments (Oakes 2009, 2023; C. S. Tamis-LeMonda 2023).
Toddlers emerge as actively generating communicative in-
teractions to not only use others to request objects and share
attention, but also solicit and propagate information to others in
the context of active social learning. Overall, this work provides
empirical support for the early emergence of the information-
seeking and information-giving intentions, positing children's
active role in the process of cultural knowledge exchange from
infancy (Bazhydai and Harris 2021; Begus and Southgate 2018;
Burdett et al. 2017; Harris and Lane 2014; Harris et al. 2020;

TABLE 4 | Mean number of different information giving events different age groups.

Age group Mean SD Min Max

Non-elicited information giving 13 0.38 0.81 0 3
18 0.85 1.07 0 3

23 1.667 2.83 0 11

Total 1.00 1.94 0 11

Elicited information giving 13 2.31 2.57 0 8
18 5.46 3.64 1 13

23 4.67 4.26 0 13

Total 4.09 3.75 0 13

Combined information giving 13 2.69 2.92 0 8
18 6.31 3.86 1 13

23 6.33 6.21 0 24

Total 5.09 4.89 0 24
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Southgate et al. 2007; Strauss et al. 2002; Strauss and Ziv 2012;
Tomasello et al. 2007).

Here, toddlers initiated 55 events on average during an hour-long
observation in their home settings, using different deictic ges-
tures. In terms of communicative intentions, toddlers most
frequently initiated expressive intentions—to share or sustain
attention, intention, or emotion with caregivers. The second most
frequent communicative intention was requestive—to request an
object or an action from caregivers. These two intentions
accounted for almost 90% of all interaction initiated by the tod-
dlers in this sample. The prevalence of these intentions was
similar to what has previously been observed in a similar para-
digms in two different cultures (Guevara et al. 2024; Karadag,
Bazhydai, Kogkulu-Sancar, and Sen 2024). Additionally, these
findings are also in line with the prior literature which mainly
focused on imperative and declarative intentions (akin to what we
characterized as “requestive” and “expressive”; for reviews, see
Tomasello et al. 2007; Guevara and Rodriguez 2023).

While it was substantially less frequently observed (just over 8%
of all interactions, approximately 5 events per hour), toddlers
also initiated interactions with the intention of receiving infor-
mation or help from their caregivers. This finding crucially
corroborates a limited set of prior studies showing that children
initiate information and help seeking as part of the emerging
repertoire of explorative behaviors (e.g., Harris and Lane 2014;
Ronfard et al. 2018). While these behaviors have attracted re-
searchers’ attention in the past 2 decades, the majority of a
limited set of studies that focused on early information seeking
were conducted in controlled laboratory settings (e.g., Bazhydai,
Westermann and Parise 2020; Begus and Southgate 2012; Begus
et al. 2014; Goupil et al. 2016; Lucca and Wilbourn 2018) in
comparison to an even smaller number of studies conducted in
natural or naturalistic settings (Boundy et al. 2019; Chouinard
et al. 2007; Guevara et al. 2024; Karadag, Bazhydai, Koskulu-
Sancar, and Sen 2024; Olson and Masur 2013). For instance,
Chouinard et al. (2007) conducted a diary study aimed at
exploring how preverbal children, who lack the ability to
verbally formulate questions, seek information from their
caregivers. To accomplish this, the researcher trained parents to
distinguish different types of nonverbal behaviors such as ges-
tures and non-speech vocalizations in order to identify instances
where their children were attempting to communicate inquiries.
Parents, then, tracked children’s non-verbal attempts at seeking
information from their caregivers. Chouinard et al. (2007) found
that 12-18-month-old toddlers sought information from adults
through the use of gestures as well as information-seeking vo-
calizations. In an experimental study, 16-month-old toddlers
were more inclined to seek information about novel objects
through pointing from an adult who had previously consistently
offered reliable information in comparison to an adult who had
been inconsistent or unreliable (Begus and Southgate 2012).
Recently, Karadag, Bazhydai, Koskulu-Sancar, and Sen (2024)
found that 18-month-old Turkish infants used a wide range of
verbal and nonverbal behaviors (e.g., vocalizations, deictic ges-
tures, action demonstrations, non-specific play actions) to
initiate interactions with their social partners with the intention
to receive information from them. Similarly, Guevara
et al. (2024) reported that from 10 months, infants displayed
information seeking though ostensive and pointing gestures,

though at a very small rate until 12-13 months of age. Our
findings further elaborate that spontaneous information/help
seeking is present as early as 13 months and observed reliably
across the second year of life, and therefore not only comple-
ment but extend the previously reported findings on early
manifestations of information-seeking behavior.

The second focus of our study was on early information giving
that we reasoned would reliably manifest itself in the second
year of life. Previous studies conducted in laboratory settings
demonstrated that while infants and toddlers share information
following explicit requests or cues regarding the recipients’
episodic knowledge states based on visual access through
pointing and action demonstrations (Bazhydai, Silverstein,
et al. 2020; Behne et al. 2014; Liszkowski et al. 2006, 2008;
Karadag, Bazhydai, and Westermann 2024; Karadag et al. 2025;
Rohlfing et al. 2022; Vredenburgh et al. 2015), they are less
likely to spontaneously initiate such interactions without being
prompted (Guevara et al. 2024; Karadag, Bazhydai, Koskulu-
Sancar, and Sen 2024). One reason for this might be that in lab
settings, the tasks are specifically designed to create a situation
where the child is more likely to be “in the know,” whereas
during the natural flow of daily events in their homes, these
sorts of situations are less likely to happen. This is supported by
the study conducted in the experimental lab setting by Rohlfing
et al. (2022), reporting that 40%-50% of 12-month-olds demon-
strated comprehension and production of informative gestures,
while 100% did so at 18 months. In line with our findings,
however, infants’ imperative and expressive gestures were
demonstrated by about 80% at 12 months, following a similar
pattern of prevalence as we found in the present study: imper-
ative emerging first, expressive second and informative last
(note that this study did not include information-seeking
gestures).

In light of these core methodological differences, the relative
infrequency of information giving is not surprising. While inter-
preting intentions behind communicative interactions initiated
by toddlers is challenging on its own, it is especially difficult when
it comes to providing information to others. In prior work, tod-
dlers’ information provision was typically prompted by adults
looking for objects through reaching, looking, self-directed
questions (e.g., Liszkowski et al. 2006, 2008), or explicitly
requesting information from toddlers (e.g., Bazhydai, Silverstein,
et al. 2020; Vredenburgh et al. 2015). However, in the absence of
these cues or when the adults do not explicitly signal these to
toddlers, categorizing these behaviors as information giving be-
comes challenging. This difficulty arises because it relies on
making rich assumptions about toddlers having metacognitive
awareness (e.g., realizing they possess unique information) and
theory of mind skills (e.g., understanding others’ needs) when in
reality they may not have yet developed these capacities, and may
not need these at all in order to effectively transmit information to
others (Bazhydai and Harris 2021; Bazhydai and Karadag 2022;
Kulke et al. 2018).

By taking this caveat into consideration, our methodological
approach was to also code information giving where toddlers
provided information in response to their caregiver's genuine
information-seeking questions. These were situations where the
responses to questions were not immediately accessible to the
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caregivers such as when they lacked visual access or when the
response pertained to internal states of the toddler (e.g., their
preferences). Notably, Guevara et al. (2024) similarly coded in-
fants' informative gestures as those occurring in response to
caregivers' open-ended questions, such as “Where are the
books?”. Informative points accounted for a total of 2.7%
communicative interactions in their dataset. In our study, we
found that toddlers overall displayed more elicited compared to
non-elicited information behavior and that there was a positive
relation between age and different types of information giving;
however, given the relatively small sample size in each age
group, it is difficult to make strong conclusions.

Previous relatively scarce research on early information giving
has primarily centered on pointing behavior (e.g., Behne
et al. 2014; Guevara et al. 2024; Knudsen and Liszkowski 2012a,
2012b; Liszkowski et al. 2006, 2008; Meng and Hashiya 2014)
and has been grounded in two key assumptions. The first
assumption posits that even infants possess the ability to effi-
ciently monitor both their own and others’ epistemic states,
enabling them to discern differences in knowledge levels. Some
evidence supports this, with studies suggesting that infants can
track their own (Bazhydai, Westermann, and Parise 2020;
Goupil et al. 2016) and others’ (Tomasello and Haberl 2003;
Surian et al. 2007) episodic knowledge states. However, the
extent to which these abilities motivate infants’ communicative
intentions, particularly in the context of information giving,
remains insufficiently established. In our study, while we pre-
sume that toddlers initiate these interactions with an intention
to give information, we do not claim that toddlers consciously
reason that they possess unique information that needs to be
transferred. Instead, the intention to transmit information (akin
to proto-teaching, Strauss and Ziv 2012) might precede the
intention to teach observed in older children, and do not
necessarily need to be motivated from components of theory of
mind that may arguably not yet be present in toddlers
(e.g., Kulke et al. 2018; Poulin-Dubois et al. 2018).

Regarding the second assumption, which posits that children
exhibit a prosocial motive to provide information when others
want or need it, recent findings from instrumental helping
literature challenge this notion (Dahl and Paulus 2019; Pau-
lus 2020). While infants may indeed have a prosocial inclination
to help others, recent studies suggest that, in the case of 18-
month-old children, their helpful behavior is not solely driven
by the specific needs of the recipient. Instead, their motivation
seems to stem from a broader desire to engage in social in-
teractions and be part of social dynamics (Paulus 2020) as well
as from a motivation to complete goal-directed actions that are
not completed by others (Michael et al. 2022). Considering these
findings, we suggest that incorporating observational studies
that take place in toddlers’ home environment as they continue
their daily routine over extended periods are particularly useful.
By doing so, we can build alternative pathways to understand-
ing the ontogeny of early information transmission without
relying on these higher-level assumptions.

While the current study provides valuable insights into early
communicative interactions, specifically with an inclusion of
information seeking and transmission, these results should be
treated as hypotheses-generating due to several methodological

limitations. As this was secondary data analysis, we had no
control over how original observations were conducted, the
sample size or the sample characteristics, which might have
impacted our systematic coding and the resulting conclusions.
As the data was cross-sectional, it did not allow for investigating
individual differences in developmental change. For instance,
we could not account for parental behaviors, characteristics or
attitudes, such as scaffolding or instead hindering child-initiated
interactions. Crucially, while the results of our analysis of the
present cross-sectional dataset suggest an age-related interindi-
vidual pattern consistent with a possible developmental trajec-
tory, future research would greatly benefit from using
longitudinal datasets including age groups up to 4 years to
explore the intraindividual changes in these interactions, and
the role, or lack thereof, of higher-level cognitive capacities such
as ToM or metacognition. Thus, longitudinal conclusions
should not be drawn from this cross-sectional data. Relatedly, as
mentioned above, the identification of intentions presents as a
challenge as each infant and their context is unique. While it
was possible for observers to reliably agree on an intention
within our coding scheme, they relied on a conservative
approach with predetermined assumptions to categorize these
interactions. In instances where unambiguous contextual evi-
dence for a particular objective was lacking, intentions were
categorized as expressive, guided by affiliative cues such as gaze,
affect, or play. Conversely, the classification of intentions as
either requestive, information-seeking or information giving
necessitated more substantial supporting evidence, incorpo-
rating factors such as persistence, repetition, and the child’s
response to the caregiver. Future research should aim to better
understand how adults perceive communicative intentions of
young children's behavior.

In conclusion, this study provides a panoramic picture of child-
initiated communicative bids with four key intentions across the
second year of a child's life. Toddlers emerge are active com-
municators, initiating interactions to fulfill various communi-
cative goals, including information seeking and information
giving, not previously systematically characterized in natural-
istic settings.
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