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Abstract

Children learn words in a social environment, facilitated in

part by social cues from caregivers, such as eye-gaze and

gesture. A common assumption is that social cues convey

either perceptual or social information, depending on the

age of the child. In this review of research on word learning

and social cues during early childhood, we propose that

(1) the functions of social cues are not categorically percep-

tual or social, and (2) social cues support word learning in

four interdependent ways: by helping children to orient

attention, extract relevant information, disambiguate refer-

ents, and understand others' referential intent. We conclude

with specific recommendations for theory-building and

suggest that the dynamic and complex functions of social

cues need to be accounted for in any complete theory of

word learning.
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1 | INTRODUCTION

As children learn language, they interact with other people. Their social environment contains a suite of social

cues—provided by caregivers, siblings, and other children and adults—that support their emerging language abilities.

For example, to learn new words, children are known to follow another's eye-gaze (Bannard & Tomasello, 2012;

Booth et al., 2008; Gliga et al., 2012; Houston-Price et al., 2006; Paulus & Fikkert, 2014; Tenenbaum et al., 2014) or

body movements and gestures (Booth et al., 2008; Rader & Zukow-Goldring, 2012) toward an object of joint
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attention. In addition, a child's willingness to learn new words from others is influenced by whether they consider

their interlocutor to be reliable or unreliable (Krogh-Jespersen & Echols, 2012; Scofield & Behrend, 2008; Sobel

et al., 2011), and knowledgeable or ignorant (Brooker & Poulin-Dubois, 2013; Mangardich & Sabbagh, 2018;

Sabbagh & Baldwin, 2001; Sabbagh & Shafman, 2009). In doing so, young children use cues from their interlocutors'

behaviours to facilitate language learning.

Prior studies have exposed children to a range of social cues—namely pointing and eye-gaze—to understand

how they support the learning of different types of words, including nouns, verbs, and adjectives. Experimental stud-

ies (Akhtar et al., 1996; Baldwin et al., 1996; Houston-Price et al., 2006; Striano et al., 2006; but see Scofield &

Behrend, 2011) and longitudinal studies (Brooks & Meltzoff, 2008; Morales, Mundy, Delgado, Yale, Messinger,

et al., 2000; Morales, Mundy, Delgado, Yale, Neal, & Schwartz, 2000; Tenenbaum et al., 2014) have determined that

the presence of social cues promotes children's accuracy in identifying words during test phases that, for example,

involve selecting or looking at a target referent. As an example, Morales, Mundy, Delgado, Yale, Messinger, et al.

(2000) found that individual differences in infants' responses to initiations of joint attention by their caregivers

between 6 and 18 months were significantly related to language outcomes at 24 months and 30 months of age.

They also found that an aggregate measure of joint attention skills (between 6 and 18 months) predicted language

outcomes at 30 months, even after accounting for language skills at 24 months. This suggested that children who

possess better vocabulary skills at 24 months did not simply maintain their level of vocabulary in comparison to their

peers at 30 months of age. Instead, the gap between higher- and lower-vocabulary individuals widened over time

based on variation in social aspects of communication. Thus, individual differences in children's ability to engage with

social cues seem to be predictive of their later language outcomes.

This leads us to ask: why do social cues facilitate word learning? What functions do social cues serve during the

observation, processing, and learning of new words? There are three broad proposals that have aimed to answer these

questions. First, in the socio-pragmatic theory of word learning, word learning requires children's recognition of lan-

guage as a means to communicate, where social cues would support word learning by representing an interlocutor's

communicative intent (Akhtar et al., 1996; Akhtar & Tomasello, 1998; Akhtar & Tomasello, 2000; Baldwin, 1993;

Bruner, 1983; Nelson, 1988; Tomasello, 2000, 2001). In a seminal study, Baldwin et al. (1996) found that 18- to

20-month-old children were more likely to establish a word-object mapping when learning occurred when a speaker

paid attention to the same object as the infant compared to when the speaker was not physically present. They con-

cluded that the speaker's referential intent was an important component of children's learning. Tomasello et al. (1996)

came to a similar conclusion using affect-related social cues. In their study, 18-month-old children played a finding

game with an experimenter. The experimenter announced her intention to find a novel object using a nonce word

(e.g., “Let's find the gazzer”). She picked up one nonce object, rejected it with disappointment, and gleefully picked up

the target object. Children immediately mapped the nonce word to the latter. These studies argue that children are

sensitive to the communicative nature of word learning and perceived these cues to be indicative of the referential

intent of an interlocutor. Thus, the primary function of social cues is to provide social information or communicative

information about a speaker's goal or intention (such as which object is being referred to in space).

A second proposal is based on associative mechanisms and has argued that social cues drive word learning via

general cognitive processes, such as attention and memory (Colunga & Smith, 2005; Samuelson & Smith, 1998;

Smith, 2000). This proposal prioritizes associative mechanisms over socio-pragmatic information, on the assumption

that very young children would be unlikely to know how to interpret social information in a skillful way. What is

likely happening, they argue, is that social cues provide information related to timing, spatial information, or simple

associations rather than intent (Deák et al., 2014; Yu & Smith, 2012). For example, Samuelson and Smith (1998)

argue against the socio-pragmatic conclusions drawn by Akhtar et al. (1996), suggesting that if learners' behaviours

seem to indicate the recognition of referential intent, they may instead be behaviours that were “guided by the gen-

eral effects of a contextual shift on memory and attention” (Samuelson & Smith, 1998, p. 94). This work emphasizes

that word learning, particularly at younger ages, may be based mostly on general cognitive mechanisms rather than a

recognition of the communicative intent of others.
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A third approach has, in some sense, united these two proposals, suggesting that perceptual and social information

work in tandem to support word learning. The Emergentist Coalition Model (ECM; Golinkoff & Hirsh-Pasek, 2006; Hollich

et al., 2000) combines social-pragmatic and association-based theories and consists of three central tenets: (1) children

are sensitive to perceptual, social, and linguistic cues, (2) the weights of these cues change over time, and (3) principles of

word learning also change over time. This model suggests that children first consider perceptual information when learn-

ing new words, such as object salience. For example, an infant may map a novel word to an object that grabs their atten-

tion, suggesting that perceptual information provides the initial momentum to help the word learning process. This

hypothesis is corroborated by the results of Pruden et al. (2006), where 10-month-olds were found to rely on perceptual

cues over social cues to learn words. However, the weights of these cues change over time. As children develop, they

deemphasize the weight of perceptual cues in favour of social cues such as eye-gaze or pointing. ECM suggests that

these cues transform in a similar way: social cues initially function to provide low-level perceptual information, but ulti-

mately change to provide abstract social information such as a speaker's goals or intentions during word learning.

What remains underspecified in current frameworks are the diverse and complex functions that social cues play

during word learning. Socio-pragmatic and association-based theories, as well as ECM, have generally assumed that

social cues provide either social or perceptual information at different points in developmental time. However, these

theories do not fully consider the dynamics of interactions between caregivers and children. It may not be realistic to

neatly categorize the functions of social cues as perceptual or social. Doing so hides the richness of social cues for

elucidating word learning in the moment and for explaining children's learning outcomes. Instead, their functions

may fall along a gradient between perceptual and social information.

In what follows, we examine existing literature on young monolingual children's exposure to (mostly concrete)

words and social cues, and we find that the supportive role of social cues cannot be neatly discretized into a percep-

tual versus social division. Our review points to four distinct but interrelated functions of social cues in children's

word learning, which vary based on the type of social cue and the age of the child. How do different functions sup-

port early word learning, separately and in combination? We present this review as a way of informing frameworks

of word learning to accommodate the richness and diversity of natural social cues.

We first provide an overview of a range of social cues and their suggested functions during word learning. We

include articles that primarily focus on noun learning by monolingual children, although verb- and adjective-learning

studies are described at times. Then, we discuss the two social cues that have been studied thoroughly in previous

research on word learning—eye-gaze and gesture—and we detail their possible functions. Following this overview,

we discuss key directions for future research that are needed to create a complete theory of how children learn

words within socially-rich contexts.

2 | WHAT ARE THE FUNCTIONS OF SOCIAL CUES?

The first finding from our literature review is that there are four distinct but interrelated functions that social cues

may serve in word learning: orienting attention, extracting information, disambiguating referents, and indicating ref-

erential intent (Figure 1). These four functions were generated based on wording from many empirical articles

described below, and/or from our interpretations of the functional roles played by social cues in the experiments.

This way of categorizing different functions, although imperfect, builds upon the general assumption in prior litera-

ture that social cues provide only perceptual or social information. Orienting attention refers to a caregiver's cues that

serve to orient a child's attention to an area in space. This is mostly a perceptual function that may operate sepa-

rately from a caregiver's social desire to orient attention. Extracting information refers to the influence of a caregiver's

cues on the type of information that a child detects and/or encodes from a visual scene, such as an object's features

(e.g., Reid et al., 2004). Disambiguating referents refers to social cues from a caregiver that reduce ambiguity between

a word and its possible referents or meanings. Lastly, indicating referential intent refers to a caregiver displaying social

cues to convey their intent to communicate with the child.
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The second idea emerging from our review is that these four functions can provide a range of perceptual and

social information, and to differing extents depending on the function. One could argue that orienting attention relies

predominantly on perceptual information, at least initially, but with increasing influence from social context. Similarly,

one could argue that inferring referential intent requires an aptitude for inferring abstract social information, but

importantly, perceptual information cannot be divorced from this process. In addition, disambiguation could be cate-

gorized as perceptually- and/or socially-based, depending on context and interpretation. Finding a target referent

among distractor referents could be the result of a perceptual mechanism, or from an implicit or explicit understand-

ing that the referent was highlighted based on a caregiver's desire to communicate. Finally, a child's ability to extract

relevant information from a scene may be due to the perceptual nature of a social cue, or by inferring a speaker's

communicative intent in using it.

These functions are also likely to be at least somewhat interdependent on one another. Categorizing the func-

tions of social cues in a binary way as perceptual or social is probably not an accurate way to think about their influ-

ence on learning. Instead, functions are likely to depend on each other, or the weights of perceptual and social

information are likely to vary for different social cues. For example, extracting relevant information about objects,

events, and/or people requires the ability to follow cues from others in a way that shifts attention, but also the ability

to use a caregiver's attention to infer referential intent. It is also likely that how children extract information can be

influenced by whether the referential intent of the caregiver is detected, such that information may be extracted bet-

ter/faster when a child recognizes communicative intent. Similarly, a child's visual attention may be oriented faster

when referential intent is detected. These examples suggest that the functions of social cues are inherently interac-

tive, that the boundaries between each function are somewhat fuzzy, and that the functions may build upon each

other to facilitate learning. Considering social cues as providing only perceptual or social information may mask the

full richness of information offered by eye-gaze, gesture, and other social cues.

We also do not find a specific point in time where children transition from using social cues as a source of per-

ceptual information to the same cues being a source of social information. While many studies do show that children

follow the developmental trajectory hypothesized by ECM, there is sizable variability within age points. Across studies

within the same developmental time period, social cues seem to play different functions in different experiments.

F IGURE 1 Key functions of eye-gaze and gestures reported in previous studies. The upper portion of the figure
depicts the functions of social cues described in prior literature, with relevant studies cited underneath. The dashed
lines between functions represent the fuzzy boundaries and interactiveness between functions. The lower portion of
the figure depicts the type of information that social cues may provide across the four functions, demonstrating that
each may provide ranging ‘amounts’ of perceptual and social information, but with notable overlap between the two.
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Our review indicates that there is more to be explained about the functions of social cues across children and

across time. Therefore, in the sections that follow, we focus on eye-gaze (Section 3) and gestures (Section 4) and

examine the four main ways in which they support children's word learning. Within the descriptions of each function,

we provide a brief overview of relevant studies. Where pertinent, we include the ages of participants, which range

from 6 months to 6 years across different studies, to provide a window into developmental change.

3 | THE FUNCTIONS OF EYE-GAZE AS A SOCIAL CUE

Gaze following refers to the ability to follow the eye-gaze of another during an interaction (Brooks & Meltzoff, 2005;

Moore, 2008), and infants demonstrate this ability from early on in life. They begin paying attention to the eyes of

others as early as 2–3 months of age (Caron et al., 1973; Maurer & Salapatek, 1976). This ability continues to

develop in subsequent months (Vecera & Johnson, 1995) and stabilizes around 6–8 months of age (D'Entremont

et al., 1997; Gredebäck et al., 2010). This early attentiveness to eyes is important as it is required for two important

social skills: gaze following (in sighted children) and joint attention. Children use this skill to develop the ability to

determine and share common reference points between themselves and a caregiver, which is also known as joint

attention (Çetinçelik et al., 2021; Mundy & Newell, 2007; Tomasello, 1995). For the purposes of this review, we col-

lapse ‘gaze-following’ and ‘joint attention’ because both involve similar behaviours (i.e., following the eye-

movements of another) and are deeply intertwined as following eye-gaze is a crucial aspect of engaging in joint

attention in sighted children (Çetinçelik et al., 2021).

The ability to follow eye-gaze has been linked with vocabulary development (Akhtar & Gernsbacher, 2007;

Brooks & Meltzoff, 2005, 2008; Carpenter et al., 1998; Morales et al., 1998; Morales, Mundy, Delgado, Yale,

Messinger, et al., 2000; Morales, Mundy, Delgado, Yale, Neal, & Schwartz, 2000; Tomasello & Farrar, 1986). Brooks

and Meltzoff (2005) found in a longitudinal study that gaze-following abilities at 10–11 months were positively

related to word and phrase comprehension, as well as to total gestures when measured again at 18 months, as mea-

sured by the MacArthur Child Development Inventory (CDI; Fenson et al., 1994). In a different study, positive rela-

tionships between gaze-following abilities and later productive vocabulary were also found (Brooks &

Meltzoff, 2008). Given the link between gaze-following and language learning, what is the function of eye-gaze cues

during moments when children have the potential to learn a new word? We turn to each of the four purported func-

tions of eye-gaze cues in turn.

3.1 | Orienting attention

One way in which word learning outcomes can be influenced by social cues is through orienting attention, which at

first pass seems categorizable as a perceptual function. Infants can follow the movements of the eyes or pupils

(Farroni et al., 2004) and the direction of head motion (Corkum & Moore, 1998; D'Entremont, 2000; Moore &

Corkum, 1998) to shift their attention to a specific object in a visual scene, and this variation in attention predicts

subsequent word learning. Gogate et al. (2006) found that the extent to which 6- and 8-month-old infants gazed

between their caregiver and the gazed-at-object positively predicted subsequent novel word learning. Moreover,

individual differences in the number of parent–infant joint attention events in a fixed time window has been found

to predict variation in early vocabulary size (Carpenter et al., 1998; Farrant & Zubrick, 2012; Markus, Mundy,

Morales, Delgado, & Yale, 2000; Scott et al., 2013; Saxon, 1997; Smith et al., 1988; Tomasello & Farrar, 1986). Joint

attention can be further analysed as cases that are caregiver-initiated or child-initiated. For instance, Scott et al.

(2013) found that, compared to when mothers followed infants' attention to engage in joint attention, how often

infants followed mothers' attention related to later vocabulary growth, suggesting that parent–infant joint attention

events are indeed important in lexical development.
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3.2 | Extracting information

Beyond directing and orienting attention to a stimulus in a visual scene, taking advantage of eye-gaze may enhance

the information extracted from visual scenes. This could also be categorized as providing perceptual information,

perhaps in a way that follows naturally from a redirection of attention. In a typical joint attention scenario, the eye-

gaze cues provided by another speaker could enhance the processing of a gazed-at object by improving encoding or

by highlighting relevant information about the object. This indirectly facilitates the mapping between a given label

and object in the world (Çetinçelik et al., 2021).

Several studies have found that the presence of eye-gaze cues does facilitate extracting information from a

visual scene (Hirotani et al., 2009; Hutman et al., 2016; Kopp & Lindenberger, 2011, 2012; Reid et al., 2004). For

example, Reid et al. (2004) first established different ERP signals when an object was cued by another's eye-gaze or

not; during a second viewing, 4-month-old infants showed an increased positive slow wave (PSW) for objects that

were not cued by another's gaze, an indication for a memory representation of a partially encoded stimulus

(Snyder, 2010). This result suggests that objects that were cued through eye-movements were more familiar than

objects that were uncued. The subsequent viewing of the uncued object led to an updating of its mental representa-

tion. In comparison, objects that had been accompanied by eye-gaze toward them initially required less of an update,

suggesting that information about the object had already been encoded by virtue of its initial presentation

(i.e., gazing at the same object another has looked toward).

Eye-gaze cues can also facilitate information extraction even when situations are more cognitively challenging. For

example, Striano et al. (2006) examined the effect of joint attention on object processing in 9- and 12-month-old infants.

In a joint-attention condition, a speaker alternated gaze between a single toy and the infant. In an object-only condition, a

speaker gazed at the toy and at the ceiling, but never the infant. At test, infants were presented with the toy they saw

previously and a novel toy. The researchers found that only infants in the joint-attention condition preferred to look at

the novel toy at 9 months. By 12 months, infants looked longer toward the novel toy in both conditions. This suggests

that while 12-month-olds were able to process enough information about the object in either condition, encoding the

object was significantly improved for the 9-month-olds by the presence of the speaker's eye-gaze. The authors suggest

that infants' dependence on eye-gaze as an informative cue depends on the complexity of the learning task; in this exper-

iment, encoding of the object may have been complex for 9-month-old infants but not for 12-month-old infants, such

that they could rely on eye-gaze in the absence of bids for joint attention from the speaker.

Eye-gaze cues from another not only affects how much information is extracted from a visual scene, but also

what type of information is extracted (Hoehl et al., 2012; Michel et al., 2019; Reid & Striano, 2005; Wu &

Kirkham, 2010; Wu et al., 2011; Wahl et al., 2013, 2019;). Wu and Kirkham (2010) examined how infants' learning of

multi-modal audio–visual events was affected when attention was cued to a portion of a screen from either eye-gaze

cues or perceptual cues. They found that while social eye-gaze cues helped 4-month-olds learn where to look on a

screen, those same social cues additionally helped 8-month-olds learn the specific multimodal events they were

exposed to. Learning effects were not found with perceptual cues such as flashing central squares, despite reliably

orienting attention to sides of the screen.

Some have speculated that the information abstracted from a situation can also be retained longer when eye-

gaze from the speaker is present. Kopp and Lindenberger (2011, 2012) examined 4- and 9-month-olds' immediate

recognition and long-term retention of novel objects depending on whether these objects were presented during

high or low moments of joint attention (JA). Infants were exposed to a series of novel objects, and an experimenter

either alternated her gaze between the object and speaker (high-JA) or only looked at the object (low-JA). The

researchers found that presence of joint attention modulated 9-month-olds' recognition both immediately after

exposure and after a one-week delay. In contrast, they found that 4-month-olds' recognition was evident only after a

one-week delay, although they attribute this difference to experimental issues of ERP detection in young infants.

Nevertheless, they argue that the presence of joint attention during learning scenarios may have facilitated elabo-

rated encoding and storage, improving long-term retention.
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3.3 | Disambiguating referents

Another proposed function of eye-gaze is to disambiguate referents in a visual scene. Children can readily use the

eye-movements of another to disambiguate objects in a sensitive way: Hembacher et al. (2020) found that 3- and

4-year-old children used the gaze of another to identify a referent in different ways depending on the scenario. They

looked to the experimenter to provide disambiguating information the most when two novel objects were presented,

an intermediate amount when the object set included one novel and one familiar object, and the least when both

objects were familiar. Likewise, in one of the experiments conducted by Graham et al. (2010), researchers sought to

determine how 24-month-old children used eye-gaze to map novel labels to objects when presented with multiple

sets of referents (both familiar and novel). They found that children were equally likely to map novel labels to the

gazed-at object, regardless of whether the objects were familiar or novel. This suggests that young learners can

indeed use eye-gaze to disambiguate a referent.

The ability to disambiguate visual referents through eye-gaze has also been shown to improve word learning

(Houston-Price et al., 2006; Law et al., 2012). Law et al. (2012) tested 18-month-olds in a word-learning task that

required them to follow a speaker's gaze to one of two novel objects and learn its novel label. Vocabulary measures

were collected at 18, 24, and 30 months of age. They found that 18-month-old children were able to follow eye-gaze

to disambiguate a visual referent and learn a novel label, and that performance on this disambiguation task was

related to vocabulary both concurrently and longitudinally.

At the same time, using eye-gaze as a disambiguating cue is not always successful. Frank et al. (2013) examined the

efficacy of using mothers' eye-gaze to disambiguate a visual referent in mother–child dyads. They found that mothers'

eye-gaze was noisy and did not fully disambiguate the referred-to object, suggesting that, in naturalistic situations, relying

on an eye-gaze cue may not always lead to successful disambiguation. Furthermore, children do not always rely on eye-

gaze cues for disambiguation when other sources of information are available. Graham et al. (2010) found that children

are not likely to use eye-gaze as a disambiguating cue when they can rely on the “mutual exclusivity” assumption as

another source of information. The mutual exclusivity assumption is the assumption that one object can have only one

label (Markman, 1992; Merriman & Schuster, 1991). The question in the experiment by Graham et al. was whether chil-

dren would link a novel label to a familiar object (as directed by eye-gaze) or a novel object (as directed by a mutual exclu-

sivity assumption). Children were presented with sets of one novel object and two familiar objects, and on half of the

trials, the experimenter asked for the novel object using a novel label. Critically, the experimenter's eye-gaze provided an

inconsistent clue as she looked at a familiar object instead. They found that children mapped the novel label onto the

novel object, suggesting the mutual exclusivity assumption overrode information provided by eye-gaze. Thus, eye-gaze as

a disambiguating cue is not necessarily used when it contrasts with prior knowledge.

3.4 | Indicating referential intent

As mentioned previously, some scientists propose that the ability to follow gaze is evidence for infants' inferring

another's referential intent, indicating a direct uptake of social information (Deligianni et al., 2011; Senju &

Csibra, 2008; Striano & Reid, 2006; Tomasello, 2000; Tomasello et al., 1996; Tomasello & Barton, 1994). Senju and

Csibra (2008) investigated whether 6-month-old infants would follow the eye-gaze of a speaker more often if the

speaker presented direct eye contact to the participant, compared to an interesting perceptual cue (i.e., a moving

flower) prior to the initiation of any eye movements. The authors found that infants who were presented with direct

eye contact made more first eye movements to the gazed-at object, as well as made more saccades between the

face of the speaker and the gazed-at object. In contrast, the perceptual attention-getter did not facilitate as much

gaze-following behaviour as the ostensive cue (direct eye-contact). They interpret these results to suggest infants

can indeed follow the gaze and attention of others, but require strong social, ostensive cues to do so. Perceptual

cues or attention-getters alone were not enough to initiate gaze-following.
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Beier and Carey (2014) attempted to figure out whether 12-month-old infants inferred perceptual or social

information from an interaction by presenting them with a novel entity (a coloured blob) and examined whether

infants would follow its movement (i.e., attentional focus). They found that infants followed the attentional focus of

the blob when it responded contingently (e.g., when an experimenter looked at it and it lit up), which could be con-

strued as infants inferring either perceptual or social information. However, crucially, infants demonstrated differen-

tiated behaviours when the context did vs. did not suggest a social interaction. When an experimenter clapped two

sticks together with a neutral facial expression and the blob lit up, infants did not follow the entity's focus. However,

when an experimenter clapped her hands together and smiled warmly at the blob, and when it then lit up, the infant

shifted their gaze. This suggests that infants attributed agency to the non-human object and inferred referential

intent when the context seemed to communicate a social interaction. This study provides further evidence for chil-

dren's ability to detect social information.

Studies examining gaze-following in children older than 12 months routinely find that the function of following

eye-movements is to infer the referential intent of a speaker (Baldwin, 1991, 1996; Butler et al., 2000). For example,

Baldwin (1991) taught 16–19-month-old infants novel names of objects when a speaker was either: focused on the

same object as the infant or looked at an object different from the infant. Their experiment was designed to deter-

mine whether infants use nonverbal, social cues from another to infer word-object mappings or if they indiscrimi-

nately learned mappings regardless of where a speaker is looking. They found that children both learned the novel

label when the participants' and speakers' attention coincided, as well as avoided mapping errors when the object of

focus did not coincide with the speaker's view. This work suggests that children can use eye-gaze as a non-verbal

cue that is relevant to the formation of novel label inference.

3.5 | Understanding the many functions of eye-gaze for word learning

The functions of eye-gaze as a cue to language learning vary widely. From very early ages of development, the eye

movements of others serve to orient infants' attention. Beyond attention, eye-gaze has been shown to influence the

information extracted from a visual scene, such as enhancing object processing or retaining different types of infor-

mation. Moreover, eye-gaze can be used to indicate referential intent. The proposed transition from perceptual to

social effects, as in the ECM model by Hollich et al. (2000), may depend on the age of individual learners. For

instance, as infants mature, the information abstracted from eye movements may change from perceptual to social

(e.g., from relying on gaze to guide their own attention vs. later using it to understand a speaker's intention).

At the same time, it is reasonable to question if this proposed developmental transition is an accurate characteri-

zation of how children extract perceptual and social information. We argue that this is not the case: in our overview,

we find that eye-gaze can act in perceptually- or socially-based ways at the same time point in development. For

example, some studies conclude that, under the right conditions, the social intent of a speaker can be inferred by

infants younger than 12 months of age (see Senju & Csibra, 2008; Senju et al., 2008, for a review see Striano &

Reid, 2006). In opposition, other studies with the same age of participants suggest that only perceptual information

is conveyed (Brooks & Meltzoff, 2005; Corkum & Moore, 1998; Moore & Corkum, 1998). However, eye-gaze is likely

to take on a richer social meaning as children age, based on the increasing diversity of social and communicative

experiences that children engage in across time as well as the maturation of underlying neural and cognitive mecha-

nisms. Furthermore, the different functions of eye-gaze can occur in some combination or along a gradient—and it is

again likely that a single eye-gaze cue can serve an increasing number of functions as children develop. It does not

seem to be the case that there is a developmental time point where children qualitatively change their usage of a

cue from perceptual to social in service of word learning. Rather, children likely take advantage of social cues to sup-

port word learning in whatever way makes sense in the moment. For example, eye-gaze can be used to guide atten-

tion throughout development, but even from early in life, gaze may indicate referential intent only in certain

contexts. This variation in functional roles is likely to be explained by other factors (see Section 5).
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Relatedly, some studies cannot definitively determine the function of an eye-gaze presented in an experiment.

Often, studies do not find evidence for eye-gaze functioning as conveying perceptual information over social infor-

mation. Consider Striano et al. (2006). In this study, 12-month-olds looked toward a novel object in both a joint-

attention and object-only condition, while 9-month-olds looked toward the novel object reliably more than chance

only in the joint-attention condition. What function did joint attention serve for 12-month-olds in this experiment?

The authors conclude that while 9-month-olds benefitted from joint attention to enhance object processing in a cog-

nitively challenging scenario, 12-month-olds used domain-general mechanisms to encode object characteristics

regardless of experimental condition. However, it remains possible that the heightened performance of the

12-month-olds is the result of inferring referential intent from following the gaze of the speaker in both conditions,

as opposed to using eye-movements for simply orienting attention to a spatial location. The experimental setup may

have facilitated object processing regardless of whether it was establishing joint attention or simply following the

eye-movements of another. This alternative explanation remains plausible, as other research has argued that

12-month-olds can determine the referential intent of another (Csibra & Volein, 2008; Okumura et al., 2013;

Senju & Csibra, 2008; Striano & Reid, 2006). For example, Okumura et al. (2013) found that 12-month-olds antici-

pated the appearance of objects on a screen when the objects were previously referred to by a human agent, com-

pared to a robot's gaze.

In the opposite way, consider Butler et al. (2000). Fourteen- and 18-month-old infants were engaged in joint-

attention events with an experimenter who looked toward two visual events (one on each side) in varying scenarios.

These scenarios included: when an experimenter's view was unobstructed, when their view was obstructed by

opaque screens, and when their view was obstructed by opaque screens but included windows to the targets.

Eighteen-month-olds turned in accordance with the experimenter's gaze much more when the experimenter's view

was unobstructed, suggesting that they understood the referential nature of eye-gaze. Fourteen-month-olds, how-

ever, were much more variable—they turned less in accordance with the experimenter in comparison to the

18-month-olds, regardless of whether their view was obstructed. This variation would seem to contradict the infer-

ences concluded by research such as Okumura et al. (2013) in that 14-month-old infants may have been able to fol-

low the gaze of another, but they did not understand the referential intent behind this movement. It could be the

case that the elaborate set-up of the experiment might have presented too difficult a situation for the 14-month-

olds, but nevertheless, we cannot infer that the 14-month-olds are detecting referential intent.

In summary, the functions of eye-gaze cues during word learning present a much less defined picture compared

to the black-and-white dichotomy between perceptual and social information that has sometimes been assumed.

While it is fairly clear that the functions of eye-gaze cues vary by the age of the child, there is not a clear transition

from inferring perceptual to social information, as all age points, including infancy, may infer both perceptual and

social information. Furthermore, it is difficult to determine whether a social cue is providing only perceptual or only

social information. A more conservative conclusion is that eye-gaze cues can convey a combination of perceptual

and social information at the same time. Therefore, other factors may be at play that influence the function of social

cues during word learning.

4 | THE FUNCTIONS OF GESTURE AS A SOCIAL CUE

Gestures—hand movements that co-occur with speech—are prevalent in a sighted child's visual input throughout

development (Goldin-Meadow & Singer, 2003; Vigliocco et al., 2019). While deictic gestures (e.g., pointing) are the

most prevalent in a child's environment, representational gestures provided by caregivers are also present

(e.g., holding up two fingers in a V-shape to represent a rabbit's ears) (Iverson et al., 1999; Özçalışkan & Goldin-

Meadow, 2005; Rowe et al., 2008). (Conventional gestures—that is, gestures that are used by a particular culture or

community, such as waving a hand to say ‘hi’—are certainly present in children's communicative environments, but

we are not aware of research that suggests they facilitate word learning). Children exploit information conveyed by
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gestures beginning at an early age. For example, between 9 and 12 months of age, infants can reliably follow

pointing gestures to nearby objects (Bates, 1976). At about 14–15 months of age, children demonstrate the ability

to follow pointing gestures to objects further away or outside of their visual field (Delgado et al., 2002; Desrochers

et al., 1995). These gestures are ultimately incorporated as important sources of information during word learning

scenarios. For example, deictic gestures that indicate a referent in space are often related to more accurate word

learning (Booth et al., 2008; Brooks & Meltzoff, 2008; Carpenter et al., 1998; Gogate et al., 2000; Kalagher &

Yu, 2006; Harris et al., 1995; Vogt & Kusschke, 2017). Representational gestures too are related to improvements in

word learning (Boyce, 2021; Goodwyn et al., 2000; Lüke & Ritterfeld, 2014; McGregor, 2008). But exactly how do

gestures benefit word learning?

4.1 | Orienting attention

One function of gestures is to orient attention to a specific location in space. Thoermer and Sodian (2001) examined

whether infants at 10 and 12 months could follow the pointing gesture of an adult over multiple trials. They found that

most infants at 10 months of age did not reliably follow gestures, while they did at 12 months of age. But in a visual

dishabituation task, they also examined whether infants interpreted pointing as goal-directed or referential. To do so,

an experimenter presented infants with two objects. They habituated infants to movement of the experimenter, where

she looked and pointed to one of the objects. They then switched the locations of the objects and examined whether

infants' looking behaviours differentiated depending on whether they saw the experimenter follow a new path (with

points to the same object) or point to a new object (but following the same spatial path). If infants interpreted pointing

behaviour as indicating referential intent, they would exhibit longer looking times when dishabituated to the experi-

menter pointing to a new object compared to a new path. If they were simply following spatial motion, they would

show longer looking times when they saw the experimenter point to a new path compared to a new object.

Researchers found no significant difference between the conditions in 10-month-old infants, but 12-month-olds

looked longer at changes in path, suggesting that pointing behaviour was not interpreted as indicating the referential

intent of the experimenter but rather allowed infants to follow the spatial location of the object. They thus conclude

that at 12 months, infants were more likely to follow perceptual information conveyed by pointing. Other studies have

also found that deictic gestures are used to orient attention (Vigliocco et al., 2019) and, as a result, enhance word learn-

ing (Deák et al., 2000; Deák et al., 2008; Deák et al., 2018; Rader & Zukow-Goldring, 2012).

Only one study examined whether representational gestures facilitate word learning by orienting attention.

Goodrich and Kam (2009) examined how 2–4-year-old children and adults used co-speech representational gestures

to infer novel intransitive verb meanings. They taught participants four novel intransitive verbs either with represen-

tational gestures matching the action described by the verb, with uninformative gestures (e.g., pointing at the child),

or with speech alone. Both children and adults were better able to infer the novel meanings when speech was paired

with representational gestures, compared to when learning occurred with uninformative gestures or speech alone.

The researchers conclude that the function of representational gestures, at least in the realm of verb learning, is

mainly to direct and sustain a child's attention to a given scene.

4.2 | Extracting information

By comparison, representational gestures have more often been thought to support information extraction because

they are usually schematic in nature, allowing gestures to convey what is critical in a visual scene (Aussems &

Kita, 2019; de Ruiter, 2000; Kita, 2000; Kita et al., 2017; Vigliocco et al., 2019). Aussems and Kita (2019) explored

how representational gestures impacted what information 3-year-olds encoded from observing various events.

They found that participants who saw actors moving in unusual ways, along with gestures that represented that
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movement, recalled these events better than control conditions. This suggested that seeing representational gestures

while encoding events schematically highlighted critical aspects of the scene, which improved later recall.

Exposure to representational gestures not only impacts what information is extracted but also facilitates word

learning (Boyce, 2021; Capone & McGregor, 2005; Lüke & Ritterfeld, 2014; McGregor et al., 2009; Mumford &

Kita, 2014; Vogt & Kusschke, 2017). Capone and McGregor (2005) taught six novel labels to 2-year-olds and varied

whether the labels were accompanied by representational gestures or not. They found that the toddlers retrieved

the novel labels more accurately both immediately after learning and after a four-day delay when exposure occurred

with the gestures. The inclusion of the representational gestures appeared to reinforce the semantic content of the

novel label: the gestures may have drawn attention to the critical semantic information of the word learning problem,

allowing for improved retrieval and recall.

This increased attention to relevant information also improves children's generalization of novel meanings.

Mumford and Kita (2014) found that 3-year-olds used representational gestures seen during novel verb learning to

guide their generalizations of those meanings. When generalizing verbs to novel scenes that could have change-of-

state or manner meaning, children demonstrated a stronger manner generalization when they had been exposed to

manner gestures in comparison to either end-of-state gestures or no gestures. In this way, the representational ges-

tures appeared to help children identify which information in a visual scene was relevant or critical to the meaning of

the novel verb, which facilitated learning and generalization of the verb's meaning.

4.3 | Disambiguating referents

A third main function of gestures is to disambiguate speech in context. Studies have found that deictic gestures are

relied on by children to disambiguate ambiguous scenarios (Grassmann & Tomasello, 2010; Kalagher & Yu, 2006;

Pomiechowska & Csibra, 2020, preprint). Grassmann and Tomasello (2010) pit mutual exclusivity and socio-

pragmatic conventions against each other by presenting 2- and 4-year-olds with a novel and familiar object. In their

critical condition, an experimenter pointed to a known object (e.g., cup) and requested a novel label (e.g., the modi).

They sought to determine whether participants would prefer to follow social cues (e.g., choosing the object that was

pointed to) or adhere to a mutual exclusivity bias and choose the novel object (since they already knew the word cup

at this age). They found both age groups were more likely to provide the pointed-to object in response to the experi-

menter's request. This indicated that children were more likely to use gestures as a source of information, compared

to lexical information like mutual exclusivity, to disambiguate the immediate environment.

This study mirrors observational research (O'Neill et al., 2005; Özçalışkan & Goldin-Meadow, 2005; Vigliocco

et al., 2019). O'Neill et al. (2005) examined the gestures that English-speaking mothers used in two contexts—a

counting task and a free-play session—when interacting with their 20-month-old infants. They found that mothers

overwhelmingly used deictic gestures like pointing when interacting with their child (97% of gestures in the free play

session, and 91% of gestures in the counting task). These gestures were then used most often to disambiguate refer-

ents in the environment. Indeed, all 12 mothers in this task used deictic gestures most often to convey disambiguat-

ing speech acts. In addition, this work found that representational gestures were used sparingly in free-play contexts

and completely unused in the counting task. Similarly, a study conducted by Vigliocco et al. (2019) examined care-

givers' use of gestures in a free-play session with their 2-year-olds. They found that deictic gestures were primarily

used to point out target objects that were close in space to other objects.

Although representational gestures are common in natural interactions, our literature review found a few studies

suggesting that they assist in the disambiguation of referents. In the free-play study by Vigliocco et al. (2019), repre-

sentational gestures were found to be helpful for disambiguation in contexts when target referents were absent.

Other work has shown that children can use representational gestures to disambiguate referents and learn novel

verbs (Goodrich & Kam, 2009), but the argument in this work was that representational gestures function to

heighten and direct attention to a certain aspect of a visual scene.
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4.4 | Indicating referential intent

Finally, gestures have been shown to inform children of speakers' referential intent. Deictic gestures have often been

included to indicate referential intent in communicative scenarios (Akechi et al., 2013; Behne et al., 2012; Booth

et al., 2008; Csibra & Volein, 2008; Gliga & Csibra, 2009; Paulus & Fikkert, 2014; Sodian & Thoermer, 2004; Yoon

et al., 2008). Gliga and Csibra (2009) investigated whether 13-month-olds appreciate deictic gestures as communica-

tive. In one condition, they presented infants with objects located on the left and right sides behind a barrier. An

experimenter pointed to and named one of the hidden objects (e.g., duck) and measured infants' looking times in

response to raising the barrier and finding the object either on the indicated or the unexpected location. They found

that infants looked longer when the object was presented in the unexpected location, compared to the indicated

location, suggesting that they believed the experimenter to have referred to a unique object at a specific location.

Furthermore, the researchers argued that a simple associative view cannot explain their results. If infants were fol-

lowing only the pointing motion, different looking behaviours would not be predicted for an unexpected object. In

addition, if infants were only using the verbal label to anticipate the hidden object, there should not have been differ-

ent looking behaviour because the expected object was always present. They argue that the only way to explain

infants' looking behaviour is that the infants believed the pointing gesture and labelling to refer to a combination of

object and location.

4.5 | Understanding the many functions of gesture for word learning

Taken together, prior studies point to a number of ways in which gestures facilitate word learning (see also

Cook, 2018), including orienting attention, extracting information, disambiguating referents, and indicating referential

intent.

As in our review of research on eye-gaze, we can ask the question: Do gestures serve a perceptually- or socially-

based function, or some combination of the two? Is there a clear developmental trend that captures the many docu-

mented ways that children exploit gestural information? Similar to our conclusion about the function of eye-gaze, we

do not find a clear answer. Instead, we find an overlap of functions that could be categorized as perceptually- or

socially-based within the same time frame. Even at the age of 12 months and younger, researchers have concluded

that infants use gestures to both orient attention and infer referential intent. This suggests that gestures do not sim-

ply serve one stable function, and there may be no inflection point in development where social cues change func-

tions in a qualitative way.

Like eye-gaze, we also find that there are no clear, distinct boundaries between the different types of functions.

Instead, there are four interrelated functions that seem to guide word learning. Booth et al. (2008) sought to deter-

mine how 2-year-olds use social cues to learn new words in a novel word-learning task. Words were taught to chil-

dren in one of the following conditions: eye-gaze cues alone, gaze + point, gaze + touch, and gaze + manipulation

(movement). Booth et al. reasoned that if orienting attention was the primary function of social cues, accuracy should

increase as cues increased in directness (e.g., touching a referent is more unambiguous than pointing). However, they

found that the only difference in learning was found between the gaze alone and gaze + point conditions. No

increases in performance were observed in learning conditions that provided increasingly direct social cues. Instead,

children simply seemed to attend longer during the condition that involved both gaze and touch. And notably, time

spent looking at the target object accounted for small but significant amounts of test accuracy variance. What this

study suggests is that information presented in multiple modalities or multiple cue types increases attention, which

in turn explains some (though not all) of children's success in word learning.

Booth et al. put forth two (not mutually-exclusive) possibilities: one explanation is that those social cues vary in

the degrees to which they indicate referential intent, and that a pointing gesture may sufficiently indicate intent for

2-year-olds. A second explanation is that social cues heighten attention to a learning scenario, and that gestures
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enable deeper encoding or more elaborated associations between labels and referents. What do we make of these

explanations? If we are to consider these explanations as serving social versus perceptual functions, respectively, we

would be unable to determine which explanation more accurately explains how children used the social cue pres-

ented to learn the novel words. The first explanation seems to support a socially-based perspective on social cues,

and the second, a perceptually-based one. The interpretations of Goodrich and Kam (2009) demonstrate how diffi-

cult it is to parse the boundaries between each proposed function. They examined how representational gestures

might inform verb learning for 2–4-year-olds and find that children can use representational gestures to disambigu-

ate the meaning of a novel verb. Is the function of the gestures presented in this task to disambiguate meanings?

Not necessarily, as the authors assume that the gestures served to “direct a listener's attention to a given scene”
(p. 86). This supports the idea that it is often unclear why a given social cue facilitates learning. To improve our

understanding of why word learning is enhanced by the presence of social cues, we need to grapple with the idea

that there are (at least) four different functions of social cues without distinct boundaries between them.

These studies indicate that the functions of gestures should not be categorized in a binary way as perceptually-

vs. socially-based. Their functions instead both co-occur and vary depending on a number of contextual factors.

Moreover, different types of gestures are likely to serve different functions: several prior studies have concluded

that deictic gestures function primarily to direct attention as well as to disambiguate visual referents, representa-

tional gestures more often facilitate information extraction, and both are likely to convey referential intent. This

interplay between gesture type and function has yet to be considered in a systematic examination of word learning

in early childhood.

5 | IMPLICATIONS FOR BUILDING A COMPLETE THEORY OF WORD
LEARNING IN CONTEXT

Spanning our review of developmental research on eye-gaze and gesture, we can make two main conclusions. First,

the functions of social cues during children's word learning do not involve a clear distinction between perceptual and

social functions. That is, existing research does not support the idea of a purely associative or purely social mecha-

nism to explain the role of social cues in word learning, and a number of studies have examined the overlap between

these mechanisms (Houston-Price et al., 2006; Moore et al., 1999; Pruden et al., 2006; Yu & Ballard, 2007;

Yurovsky & Frank, 2017). Second, we have seen that social cues can serve a variety of functions that include

orienting attention, extracting information, disambiguating referents, and indicating referential intent. But impor-

tantly, it is not straightforward to pinpoint where a function exists along this perceptual–social dimension. For exam-

ple, a given cue does not seem to just direct attention or disambiguate a visual referent without also influencing

what information is extracted—or vice-versa. Plus, in some cases, indicating referential intent may not even be possi-

ble without also directing attention. There are also interactions between different social cues (such as deictic or rep-

resentational gestures) and their possible functions in particular learning contexts, and children's abilities to infer

social information becomes more sophisticated with age.

How do these conclusions relate to those of the most closely relevant word learning theory, the

Emergentist-Coalition Model (Hollich et al., 2000)? ECM is currently the model of word learning that can best

accommodate some of the conclusions from our literature review. To recap, ECM consists of three central

tenets: (1) children are sensitive to perceptual, social, and linguistic cues, (2) the weights of these cues change

over time, and (3) principles of word learning also change over time. Our review speaks to the first two tenets.

Indeed, consistent with the first tenet, prior findings point to children's robust ability to use social cues from a

speaker. And like the second tenet, we can conclude that children increasingly infer social information over

development. Overall, our findings are broadly consistent with ECM. However, in an effort to improve upon

how the field conceives of social cues during word learning, we outline seven factors that we believe should be

explicitly incorporated in theory-building.
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5.1 | Age

First, the age of the child influences how social cues are used when learning new words—an idea consistent with

ECM. Our review of the literature is consistent with ideas articulated previously that very young infants use social

cues in a perceptually-based way (e.g., orienting attention) and that older children are more successful in using social

cues for socially-based functions (e.g., indicating referential intent). These age-related changes suggest that

researchers' predictions and conclusions are generally consistent with the predictions of ECM. However, ECM does

not adequately contend with the dynamic functions of social cues during word learning across development. ECM

primarily suggests a sequential change from perceptual functions to socially-based ones, but based upon our findings,

these functions cannot be easily categorized. What is more likely, we argue, is that the functions of eye-gaze and

gesture are intertwined from the beginning, spanning a range of functions that depend on a number of factors,

including age. We suggest that theories of word learning should explicitly address the diversity of social cue func-

tions both within and across ages.

5.2 | Types of social cues

One key dimension needed to explain how social cues are integrated during word learning is the type of social

cue used. We find overlapping functions between eye-gaze and gesture cues, but some types of these cues are

used differently than others. For example, we determine that the type of gesture (representational or deictic)

may determine its function during learning. Representational gestures may be more often used to influence the

information extracted from a learning event, while deictic gestures may be used to orient attention or indicate

referential intent. Eye-gaze and gestures are not the only social cues that should be considered. Other cues

include affect, prosody, and speaker reliability, among others (Berman et al., 2013; Doan, 2010; Herold

et al., 2011; Jaswal & Neely, 2006; Kelly et al., 1996; Krogh-Jespersen & Echols, 2012; Nicely et al., 1999;

Nygaard & Queen, 2008; Sobel et al., 2020). It is important to consider how different types of social cues may

improve word learning both separately and simultaneously in order to obtain a comprehensive understanding of

how social cues impact real-world word learning.

5.3 | Functions of social cues

In our literature review, we also find that there are four main functions of social cues: orienting attention, extracting

information, disambiguating referents, and indicating referential intent. As we stated previously, these functions may

or may not be separable, as it is difficult to determine (for example) how indicating referential intent can occur with-

out also orienting attention. That is, these functions do not cleanly fit into perceptual vs. social categories; a single

function, especially in natural interactions, is likely to be supported by related functions along a perceptual-to-social

continuum. Researchers should aim to understand how certain functions manifest in diverse communicative con-

texts, and how multiple functions occur together.

5.4 | Word types

Our review primarily focused on how social cues intersect with children's learning of concrete nouns. This lim-

ited perspective precludes the potential for further variability as we consider various types of word learning

goals. For example, there remains the possibility that some social cues are better suited for noun learning com-

pared to verb learning. Research regarding the distribution of social cues and lexical types finds that caregivers
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often use gaze and touch regularly when labelling objects in the environment (Custode & Tamis-LeMonda,

2020). By comparison, they do not point to and label ongoing actions with the same frequency as referring to

objects (Gleitman, 1990; Tomasello & Kruger, 1992). To our knowledge, there has not yet been a study examin-

ing the different functions of social cue for learning different word classes (e.g., noun, verb, and adjective). It is

quite likely that social cues serve differentiable roles as children begin homing in on the meanings of different

word types.

5.5 | Time-scales of learning

Prior research has not focused on investigating another important aspect of word learning: how children learn from

social cues across shorter and longer time-scales, from seconds to years. Our examination of the literature has only

reviewed language learning in the context of naming events, and considered the information provided by social cues

in reference to these smaller time-scales. These time-scales are typically referred to as ‘fast-mapping’ scenarios,
where labels and referents are initially associated in memory in a first encounter (Carey, 1978). However, researchers

have also considered the importance of viewing word learning as a culmination of learning events rather than as a

singular exposure (Wojcik et al., 2022). This extended period of learning enriches and strengthens the associations

created, known as slow-mapping (Carey, 1978; Swingley, 2010). Studies examining slow-mapping find that different

underlying mechanisms influence this learning, compared to fast-mapping (Horst et al., 2011; McMurray et al., 2012;

Munro et al., 2012; Twomey, 2013). Thus, it is imperative to consider that if social cues have been shown to improve

word learning in a fast-mapping context, do they also facilitate slow-mapping between labels and objects, attributes,

and events? Some studies have begun to examine this. For example, Capone and McGregor (2005) found that repre-

sentational gestures improved word retrieval for novel nouns at both fast-mapping and slow-mapping intervals

(i.e., on average 12 days between testing). Deictic gestures, on the other-hand, may not: in a control condition,

Axelsson et al. (2012) found that pointing gestures facilitated fast-mapping, but not slow-mapping, novel labels. A

deeper examination of the effect of social cues across larger time-scales of learning, using methods that include

diverse retention intervals during exposure to novel labels, would help create a more complete view of the functions

of such cues.

5.6 | Multiple levels of linguistic input in naturalistic settings

Another consideration is that the facilitation of social cues has largely been investigated in conjunction with labelling

events in controlled laboratory experiments (e.g., It's a dax). This generally diverges from natural language input to

children from their caregivers, which encompasses a variety of utterance types beyond just labelling events, including

descriptive comments, imperatives, questions, and routinized interactions (Chang & Deák, 2019; Peters & Yu, 2020;

Tamis-LeMonda et al., 2017, 2019). In real, complex input, children need to sift through relevant and irrelevant lin-

guistic input and use social cues in a way that facilitates comprehension. Thus, it is important to consider language

input in naturalistic vs. experimental settings, as caregiver and child behaviours may differ between the two (see

Tamis-LeMonda et al., 2017 for an example). Frank et al. (2013) examined whether social cues assist in disambiguat-

ing visual referents in a child's real environment. In contrast to experimental research, they found that these cues did

not cleanly delineate a given referent. Perhaps, then, social cues are not actually very helpful in real learning environ-

ments. In contrast, Cartmill et al. (2013) found individual differences in the informativity of social cues across play

sessions of caregiver-child dyads, where clearer instantiations of social cues were related to more accurate identifica-

tions of referential intent. Thus, to truly understand whether and how children capitalize on social cues in their envi-

ronment, we need more research in naturalistic settings to capture how social cues occur within and across different

words, sentence types, and communicative acts.
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5.7 | Individual differences

Finally, theories will need to grapple with individual differences in how children use social cues in service of word

learning. Individual differences in how reliably infants follow the gaze of another have been positively related to their

vocabulary growth at later ages (Adamson et al., 2004; Delgado et al., 2002; Morales et al., 1998; Morales, Mundy,

Delgado, Yale, Messinger, et al., 2000; Mundy et al., 2007; Mundy & Gomes, 1998; Smith & Ulvund, 2003;

Tomasello & Todd, 1983). Likewise, observing gestures during learning has been shown to positively enhance word

learning (Capone & McGregor, 2005, Kapalková et al., 2016; Rowe et al., 2013). For example, Rowe et al. (2013)

found that gestures were most beneficial among learners with less advanced language skills. Thus, investigations into

variation in the use of social cues during word learning are necessary to create a clearer picture of early language

development. Beyond just how well a given child exploits a social cue, there may be important variation in how dif-

ferent children interpret social cues in the first place. That is, they may differ in how much they interpret a social cue

as perceptually- or socially-based, and there may be an advantage to learning sooner in development that social cues

provide rich social information, such that children would better encode and retain word-object mappings. This form

of variation could explain why children demonstrate varying degrees of learning in experimental tasks (e.g., Axelsson

et al., 2012).

Furthermore, it will be important to consider variation in the use of social cues across different populations of

children. For example, some studies have demonstrated that bilingual children seem to have a heightened sensitivity

to social cues when learning new words, relative to monolinguals (Brojde et al., 2012; Groba et al., 2018; Yow

et al., 2017; Yow & Markman, 2011). One idea behind this is that bilingual children may interpret these cues more

readily as conveying social information, yielding an advantage in learning novel words in experiments. That is, given

the complexities of dual-language use and/or the prevalence of communication breakdowns, they may need to learn

from a young age that social cues can be used to navigate their social environment. This may lead bilingual children

to capitalize on learning opportunities afforded by social cues more often than monolingual children. Thus, a com-

plete theory of word learning will need to consider the range of factors that contribute to individual differences in

children's interpretation and use of social cues. Going forward, it is necessary to acknowledge that social cues are

not monolithic; they offer different information to different children in different circumstances.

6 | CONCLUSION

Social cues have been shown to support children's word learning, and the current review aimed to understand why

this is the case. We propose that social cues such as eye-gaze and gestures serve at least four different functions:

orienting attention, extracting information, disambiguating referents, and indicating referential intent. Similarly, social

cues can serve different functional roles: while there may be broad age-related changes in how children use social

cues for perceptual and social purposes, there is also evidence that infants younger than 12 months can use social

cues both to guide attention and to read relevant social information. Contrary to implicit assumptions in prior studies,

we argue that eye-gaze and gesture can, depending on the context, provide mostly perceptual information, mostly

social information, or a combination of the two. However, there is considerable complexity left to be unexplained to

gain a comprehensive view of children's word learning in a social world. Experimental and observational studies will

need to scrutinize how diverse social cues may serve different purposes for different children's word learning across

learning contexts, sentence contexts, and developmental time.
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