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Research suggests that child language development trajectories, and specifically, 

the size and content of children’s vocabularies, depend in large part on input from social 

partners like parents or caregivers. However, the existing literature lacks detailed 

descriptions of the types and frequencies of social language cues provided to children.  In 

order for children to learn language from social input, they must have access to frequent, 

predictive, and informative cues.  This dissertation describes the characteristics of parent-

to-child social input, and examines the role of this input in supporting children’s language 

development. 

A set of two studies investigated (1) what social cues for language development 

are provided by parents in naturalistic environments, and (2) whether parents facilitate 

their children’s language development by providing knowledge-targeted and informative 
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social cues.  In Study 1, naturalistic parent-child interactions filmed at the child’s home 

were coded for variables including parent gesture, syntax, and object labeling, and 

quantity of parent and child speech.  Children were 18 to 30 months old.  Results showed 

that parents provided children with verbal and non-verbal social cues facilitating 

acquisition of object labels, and these cues co-occurred with the presence of the object 

being named; for example, parents pointed to objects while naming them, and created 

saliency for target words through syntactic framing.   

In Study 2, conducted in a child laboratory, mother-child dyads were provided 

with toy (“target”) objects and animals whose labels were either known, unknown, or 

somewhat known to the child.  Mother-child interactions were again coded for maternal 

gesture, syntax, and object labeling, and quantity of both maternal and child speech.  

Children were 18 to 22 months old.  Results showed that the strength of correlations 

between child overall vocabulary knowledge (measured by a parent report pre-test) and 

maternal pointing to a given set of objects varied by child familiarity with those objects.  

Results also showed that mothers changed their input to match their children’s 

knowledge; for example, they compared target objects to absent objects more often when 

the target object was unknown to the child.  These findings add to evidence that parental 

social cues provide strong support for child vocabulary development. 
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Introduction 

From the moment infants are born, whether into an environment in which the 

primary language is English or Hindi, Japanese or Italian, they are surrounded by a 

stream of sounds that initially are empty of semantic meaning.  However, as the children 

grow, they learn to recognize as words only the combinations of sounds that recur often 

in their own particular linguistic environment, and to assign these words increasingly 

complex meanings.  Research in the field of language development has often asked a 

classic, puzzling question:  How are infants and toddlers able to create links between 

meanings and words?  Quine (1960) famously raised this question with his “gavagai” 

thought experiment, in which a native speaker of English was challenged to create a word 

mapping between the novel word “gavagai” and some aspect of the environment around 

him.  As is reflected in this example, language acquisition research has traditionally 

focused on the word, the referent, and the creation of a mapping between them.  Multiple 

strategies have been examined as possible aids in creating these links; for example, 

attention to syntactic cues (e.g., Gelman & Taylor, 1984) and the existence of innate 

biases or constraints (e.g., Markman, 1990) have been proposed as explanations for 

children’s success in linking word and referent.  More recently, the domain-general view 

of word learning (e.g., Samuelson & Smith, 1998) has suggested that children can use 

general cognitive and associative mechanisms to notice and associate pairs of labels and 

objects which frequently co-occur. However, language is not solely a cognitive 

phenomenon.  Language is also inherently social, in that it enables communication 

between people.  Thus, any complete model of language development should include 
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social input and feedback, as well as associative learning, as part of the development 

process. 

Several lines of research have focused on language as a means of social 

communication, and specifically on how children use social information in the world 

around them to create meaning, in addition to looking at language acquisition as a 

cognitive task (Kuhl, 2004, 2007; Tomasello, 1992, 2007; Carpenter, Nagell, & 

Tomasello, 1998).  As Baldwin and Meyer (2007) concluded, “One way to conceptualize 

the history of research on language acquisition over the past four or five decades is in 

terms of a halting but inexorable thrust toward making a crucial role for social capacities 

increasingly explicit and rigorous” (87).  Research over the past several decades, and 

especially in the last ten years, strongly suggests that the development of language 

depends in large part on a child’s social environment, and that children learn how to 

speak a first language simply by attending to the people, objects, and events around them 

(Behrens, 2009; Kuhl, 2004; Kuhl, 2007; Tomasello, 2005).  Supporting evidence comes 

from studies that have attempted to teach children language without a human interlocutor. 

Kuhl (2004) and others have found that lack of a social context, even in the presence of 

auditory or audiovisual input, negatively affects children’s success in acquiring language.   

Social partners may provide cues for association between words and objects in a 

variety of ways.  Some cues are nonverbal – for example, pointing to an object or holding 

an object up to the child while talking may have the effect of making that object more 

salient, and thus more likely to be mapped to a word in the speech stream (e.g., Moore, 

Angelopoulos, and Bennett, 1999).  Some cues are verbal – for example, children who 
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hear novel words at the end of a sentence, as opposed to in the middle of the speech 

stream, may be more able to segment and map those novel words (e.g., Fernald & 

Mazzie, 1991).  Verbal and nonverbal cues may be provided by social partners either 

intentionally or unintentionally, but social cues, as defined throughout this paper, are not 

inherent characteristics of the language itself.  For example, the probability of hearing the 

phoneme “bay” followed by the phoneme “bee” in the English language is not a social 

cue; this probability simply exists as a function of language-specific characteristics (e.g., 

Aslin, Saffran, & Newport, 1998).  In contrast, a parent’s repetition of the word “baby” to 

label a child’s new doll is a social cue; this repetition is not enforced by language rules, 

but instead represents a choice of syntax and vocabulary based on the social relationship 

between child and parent, and based on the child’s level of language development.  In 

some cases, this choice may be intentional, while in other cases it may not be.  However, 

intentionality is not a necessary component of social input as it is defined in this paper.  

Information and cues are considered “social” by virtue of the fact that they are given as a 

function of a social relationship.  Most children, while they are first learning language, 

have as their social partners either their parents or another primary caregiver.  Thus, the 

current investigation of the role played by social information in language learning focuses 

on the parent-child relationship. 

In order to use social cues as information for language acquisition, children must 

first attend to the social cues that are important, and then must analyze those cues and 

their correlated auditory input to learn language.  Social cues are a category of 

information on which, like other categories, children are able to take statistics to support 

learning (Yu & Ballard, 2007).  Thus, two types of learning about language operate in 
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tandem:  children use both social learning, defined as the process of acquiring new 

information via social cues and observation, and statistical learning (or associative 

learning), which is the process of acquiring new information through observation of 

statistical regularities, correlations, and probabilities.  This interplay between social 

learning and learning by association is a powerful structure in the child’s learning 

environment.  This paper will review the literature on the role of social learning in 

language acquisition, and will also report the results of two studies designed to 

investigate (1) what types of social cues are available to children in naturalistic 

environments, and (2) how parents facilitate their child’s language learning by providing 

knowledge-targeted, reliable, and informative social cues.   

Social Cues Provide Support for Language Acquisition 

Social learning, the generalized process of acquiring new information, knowledge, 

and skills via social cues and observation, is a fundamental learning mechanism (Nicol, 

1995; Sargeant & Mann, 2009; Hatch & Lefebvre, 1997; Swaney et al., 2001); it is 

observed across domains as diverse as tool use (Tomasello, 2009; Fredman & Whiten, 

2008), foraging and hunting (Lupfer-Johnson et al., 2009), and emotional display and 

regulation (Morris et al., 2007).  Similarly, the social contexts of language development 

provide information that guides the language learning process (Kuhl, 2004, 2007; 

Behrens, 2009).  In fact, studies on social input and language development consistently 

demonstrate the importance of the social environment in determining language outcomes, 

both immediately and over time (e.g., Tsao, Liu, & Kuhl, 2004; Robb, Richert, & 

Wartella, 2009; Kuhl, 2004).  Hirsh-Pasek, Golinkoff, and Hollich (2000) contend that, 



 

 

5 

 

when language learning is examined in a naturalistic social context, “Quine’s problem 

fizzles away” (141), because “...Quine’s linguist differs from real children in that children 

are immersed in rich social contexts that serve to delimit the possible mappings between 

words and their referents by providing a master teacher or a guide for the word learner” 

(142-143).  In other words, unlike the linguist in Quine’s (1960) example, children in 

typical environments experience input from parents, siblings, and caregivers, and this 

input helps to increase their language competency.   

In a typical developmental environment, then, children have many opportunities 

to learn language through social observation and interaction, and children who attend to 

social cues are more likely to experience positive language outcomes (Baldwin, 1993; 

Bloom, 2000; Kuhl, 2007; Tomasello, 2005; Yu & Ballard, 2007).  Learning from social 

input has been associated with numerous aspects of language acquisition. Word 

segmentation and novel word mapping are two of these (Yoon et al., 2008; Golinkoff & 

Hirsh-Pasek, 2006; Yu & Ballard, 2007; Hirotani et al., 2009; Baldwin, 1993). Children 

who exhibit earlier comprehension of social cues tend to display higher competency in 

language, and fewer delays in vocabulary acquisition (Carpenter, Nagell, & Tomasello, 

1998; Tomasello, 1992).  Children with higher levels of gesture understanding also 

exhibit higher levels of receptive language skills (Watt, Wetherby, & Shumway, 2006), 

possibly because they are better able to understand social cues such as pointing to 

indicate an object.  Additionally, the environment contains multiple opportunities for 

children to learn indirectly, by overhearing and observing conversations and social cues 

between parents or siblings (e.g., Akhtar et al., 2001). Thus, models for language learning 
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that do not account for the influence of social input exclude potentially informative word-

mapping clues across a variety of language domains.   

Social input from knowledgeable others may be a rich source of information for 

language learning; however, if children are to actually retain and learn from social 

information, four major hurdles must be cleared.  First, in order even to obtain this 

information, children must learn to pay attention to social cues.  Although some cues, like 

direction of gaze, are salient even to very young infants (Morales, Mundy, & Rojas, 

1998), other cues such as pointing are discovered to be important sources of information 

later in development.  Next, children must be able to extract useful information from the 

social cues they attend to; in other words, they must learn that they should attend to a 

pointed index finger not because of the finger itself, but because of the object at which it 

is directed and the relationship of that object to the gesturer’s speech or intentions.  

Thirdly, children must have a way to track the associations they create based on social 

cues.  In order to track the co-occurrences of a complex stimulus such as language with 

the even more complex stimulus of the physical environment, children must be able to 

remember these co-occurrences and refer to them later.   

Finally, children must have access to social cues that are frequent, predictive, and 

informative.   A given social cue must occur frequently enough that the language learner 

is able to associate it with a certain situation, object, or meaning; if a particular type of 

cue is seen only rarely, it will be of limited use in forming associations.  Social cues must 

also be predictive of other information; that is, in order for word learning to occur based 

on evidence from social cues, a relationship of non-zero predictive strength must exist 
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between those cues and the learner’s linguistic and physical environments.  Social input 

that shows no relationship with any other type of input – in other words, that seems to 

occur randomly – is unlikely to be a valuable source of information.  Social cues must 

also be informative for language learning to occur.  That is, given that a predictive cue 

occurs with enough frequency to allow formation of associations, the associations it 

predicts between words and objects must be accurate and provide useful information to 

the learner.  A cue that indicated the object “ball” when the word “dog” was uttered 

would be of little use to a language learner, and would not encourage accurate word-

object mapping.  

Therefore, in order for children to learn language from social input, they must (1) 

attend to social cues, (2) extract relevant information from them, (3) track the 

associations they form based on this information, and (4) have access to cues that are 

frequent, predictive, and informative.  The following review of the literature will show 

that the first, second, and third requirements have been met.  However, the existing 

literature is lacking in descriptions of the types of social cues available to child language 

learners while interacting with their most common social partners – their parents.  Thus, 

the set of two experiments later detailed in this paper will address the fourth requirement 

as an empirical question:  what are the characteristics of social cues provided by parents 

while their children are in the process of learning language?   

Children Attend to Social Cues 

In order for children to glean language information from social cues, the first 

obvious requirement is that children must be aware of and pay attention to these cues.  In 
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fact, children begin to attend to social information very early in life.  Starting at birth and 

continuing throughout childhood, infants and children demonstrate prioritized orientation 

to faces over other stimuli (Simion et al., 1998).  By 6 months, infants direct attention to 

the referent of others’ eye gaze (Morales, Mundy, & Rojas, 1998; Parise et al., 2010; 

Farroni et al., 2004), and by 1 to 2 years of age, children display joint attention and 

imitate others’ actions (Tomasello & Carpenter, 2007; Nielsen, 2006; Goubet et al., 

2006).  Gestures (body movements intended to express or emphasize a thought) are 

salient social cues for language learners.  Infants attend to adult pointing gestures, follow 

the point to its intended target, and check with the adult to make sure of her intent from 

around 12 months of age (Carpenter, Nagell, & Tomasello, 1998).   

Social cues such as these can be useful for guiding children’s attention to relevant 

aspects of language, even in ambiguous situations.  For example, direction of eye gaze or 

pointing reveals the speaker’s point of focus, which facilitates word-object mapping 

(Baldwin, Markman, Bill, Desjardins, & Irwin, 1996), and both facial affect and 

intonation inform the listener about the speaker’s emotional state (Tomasello, 1992; 

Tomasello, 2007; Akhtar et al., 2001; Bloom, 2000).  The speaker’s gaze and affect are 

relatively subtle cues to which children are able to attend; other social cues are even more 

overt.  For example, movement is a salient cue for children who are learning words. 

Conversation partners can call a child’s attention to a particular object by moving the 

object while talking about it, making it an obvious referential choice for a novel or 

ambiguous word.  Children at 18 months (Moore, Angelopoulos, and Bennett, 1999) and 

at preschool age (Scofield, Miller, and Hartin, 2011) were found to use object movement 
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to determine the intended referent of ambiguous speech; children were more likely to 

map a novel word to a moving novel object than to a stationary one.   

Although children initially attend more to salient perceptual features or movement 

than to social cues (Hirsh-Pasek, Golinkoff, & Hollich, 2000), this changes over time.  As 

children continue to experience perceptual, social, and linguistic input, they learn that 

social cues are predictive of correct word-referent pairings, and develop an understanding 

of which types of input are predictive and generally provide useful information about the 

world, and which types can be ignored (Sandhofer & Smith, 2007).  For example, 

children may learn that when their mother is talking and moving objects, but looking 

away (e.g., while washing the dishes), the words in her speech stream may be different in 

each instance of dishwashing, and do not often map onto the object she is moving.  

Conversely, children may also learn that when their mother waves a given object back 

and forth in front of them, while looking at them and speaking (e.g., while offering a 

spoonful of food), the words in her speech stream are similar across instances, and often 

map onto the object.  As they grow older and gain experience, children begin not only to 

attend to movement, but to understand the communicative value of gestures.  By 18 

months, infants can infer the referent of a pointing gesture (e.g., an alphabet block on the 

floor), as well as the motive of the pointing gesture (e.g., the pointer wants the child to 

pick up the toy) (Liebal, Behne, Carpenter, & Tomasello, 2009).  Thus, as children begin 

to understand more thoroughly which gestures or movements provide useful information 

and which do not, they refine their attention, and attend more to the cues that are useful 

than to the unintentional movements that are not. 
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Children Extract Information from Social Cues 

Once children have learned to attend to the appropriate social cues, they must 

learn what those cues mean, and what information can be gleaned from each of them.  

Gestures such as shaking one’s head “no” or giving a thumbs-up are communicative not 

because of the specific physical actions of head-shaking or thumb-raising, but because of 

the information these gestures convey.  Similarly, social cues such as pointing to or 

intentionally moving an object are potent not because of the actions of pointing or 

movement themselves, but because of the mental states they promote.  Many social cues, 

such as pointing to or gesturing with an object, create joint attention. Joint attention is 

defined as a shared mental state in which two people are attending to the same target, and 

both people are aware that they are attending to the same target.  For example, when a 

speaker points to an object, the point both reveals the object of the speaker’s attention and 

cues the listener to attend to the same point of focus.  Joint attention has three key 

components:  first, the listener (in this case, the child) must check to see if the speaker 

(parent) is gesturing or gazing; second, the listener must follow the direction of the 

speaker’s gesture or gaze; and third, the listener must direct attention to the intended 

object.  This is a potent nonverbal form of knowledge sharing and communication. 

As children learn more about social cues and begin to distinguish between helpful 

and non-helpful information, they also learn which cues are prompts for joint attention – 

for example, holding objects out in an open palm (but not picking up objects and walking 

away with them), or tapping a toy on the floor (but not tapping a spoon against the sink).  

The relationship between joint attention and language development, from word learning 
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in infants to conversational skills in preschoolers, has been supported by multiple 

research studies (Farrant, Maybery, & Fletcher, 2011; Watt, Wetherby, & Shumway, 

2006; Hirotani, Stets, Striano, & Friederici, 2009; Newland, Roggman, Pituch, and Hart, 

2008).  By triggering joint attention, pointing allows preverbal infants to understand the 

speaker’s focus of attention, and thus to form an associative link between the word being 

uttered (“dog”) and the target of the point (a golden retriever).  Even on an associative 

level, pointing indicates a given referent (the golden retriever) as a possible target for 

mapping, and privileges it above the child’s toy, the rug on the floor, or any of the other 

hundreds of available referents in the environment.  Thus, joint attention is a good 

beginning step for word mapping, as it ensures that the speaker and the listener are both 

attending to the intended object.   

However, children eventually move past simple association and begin to 

understand that their mother’s pointed index finger is intended to provide meaning, and 

that pointing is a way of indicating an object or event that the speaker cares about or finds 

attention-worthy.   Tomasello, Carpenter, and Liszkowski (2007) conceptualized this 

understanding, from the child’s point of view, as “[the speaker] intends that I attend to X 

(and wants us to know this together) for some reason relevant to our common ground” 

(708).  Once children grasp the idea that pointing signifies intention and common ground 

(even though they are unable to articulate this idea), an indicated referent will be even 

more privileged for word mapping than it was earlier in the child’s development, when 

pointing represented just another associative link. 
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Before children have become expert at language and interpretation of cues, it is 

important for the adult speaker in an adult-child conversation to be attuned to the child’s 

developmental stage and needs.  Waxman and Lidz (2006) point out that “…what counts 

as the input may be a function of development.  At different developmental points, the 

learner may be able to apprehend different aspects of the very same piece of input” (303).  

If adult interlocutors are sensitive to their conversation partners’ levels of knowledge and 

cognitive maturity, they will be able to provide more useful information to the child, 

which will help to promote language learning.  Tomasello and Todd (1983) found that 

longer periods of joint attention in 12-month-olds were correlated with larger 

vocabularies, and that mothers who directed their children’s attention had children who 

learned fewer object labels.   Similarly, children whose parents gave them “follow-in 

directives” – that is, whose parents followed their lead – had more positive outcomes in 

language development and joint attention, in contrast to children whose parents gave 

them “redirectives” (initiated a new topic of conversation) or “introductions” (directed a 

previously unengaged child) (McCathren, Yoder, & Warren, 1995; Tomasello & Farrar, 

1986).   Additional evidence for the importance of parental adaptation to children’s 

conversational attempts comes from video studies in which mother-child dyadic free play 

sessions were coded for maternal responsiveness.  Maternal sensitivity to the child’s 

focus and cues was found to promote language comprehension in 9- and 13-month-olds, 

especially for children with initially lower comprehension (Baumwell, Tamis-LeMonda, 

& Bornstein, 1997).  Thus, parents who create participation with their child, rather than 

taking leadership of the conversation, also create better language outcomes for their 

children.  These findings suggest that many benefits provided by social information, and 
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especially by cues that promote joint attention, come from the participatory nature of this 

type of input.   

Joint attention and the nonverbal cues that promote it represent one way in which 

language learning can be facilitated by social input and reciprocal interaction.  Another 

component of social input that contributes to its reciprocal nature is the verbal feedback 

children receive from their parents.  The information provided by social interaction, 

whether the parent confirms or corrects the child’s speech, can help children reduce the 

number of lexical and syntactic possibilities (Dominey & Dodane, 2004).  When children 

receive feedback from more knowledgeable conversational partners, they can refine their 

initial inferences about word meaning, syntax, and other aspects of spoken language 

(Tomasello, 1992).   

Several types of verbal social cues can be provided to children as types of 

feedback, including explicit correction, expansion or extension (adding to the child’s 

phrase), repetition, and affirmation or agreement. These verbal social cues differ in their 

frequency and utility.  There is evidence suggesting that parental expansion is associated 

with children’s language growth, and that mothers who give more feedback in the form 

of expansions have children who are more linguistically capable (Penner, 1987).  Adults 

do not always explicitly correct children’s language mistakes, but they are more likely to 

repeat a correct sentence verbatim, giving positive feedback, than an incorrect sentence.  

They are also more likely to modify or ask for repetition of an incorrect sentence 

(Bohannon & Stanowicz, 1988).  In the instances when parents do correct their children’s 

mistakes in speech, Clark (1998) suggests that much of this feedback is in the form of 
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parents modeling the correct construction, rather than explicitly contradicting their 

child’s mistaken utterance.  The children then have the opportunity to compare their own 

utterances with those of their parents, highlighting differences which can then be 

corrected. Parents may also facilitate their children’s word learning by adapting their 

syntax to match their child’s level of development.  For example, using simple verb 

tenses makes speech easier to comprehend; placing an object label at the end of a 

sentence highlights that word and makes it easier to segment from the speech stream, thus 

making the word more salient and increasing comprehension (Fernald & Mazzie, 1991; 

Shady & Gerken, 1999; Seidl & Johnson, 2006).  Like nonverbal social cues, verbal 

social cues may be provided intentionally or unintentionally by the parent, but they must 

occur as a function of the social relationship, and not as an underlying rule of the spoken 

language. 

In the process of a child’s language acquisition, social factors include both 

attention to and comprehension of social cues, including pointing and joint attention, and 

reciprocal interaction with a conversational partner, which has been shown to be an 

important component of social learning (e.g., Kuhl, 2004, 2007).  Past research shows 

that children whose parents reciprocate and adapt appropriately tend to have higher 

vocabularies and better conversational skills (McCathren, Yoder, & Warren, 1995; 

Tomasello & Farrar, 1986; Penner, 1987; Tomasello & Todd, 1983).  But questions 

remain about when, how, and why parents may change their cues to their children. Some 

of this change is implicit and prompted in the moment – for example, a mother may point 

to an object in order to clarify her intended meaning without needing to plan this action 

around her child’s knowledge beforehand.  However, two studies of mothers teaching 
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their children familiar versus unfamiliar words have suggested that maternal levels of 

speech and gesture increase when teaching words with which the mother knew the child 

to be unfamiliar (Masur, 1997; Cleave & Bird, 2006).  This implies that change in input 

may also be purposeful.  Study 2 of this paper addresses remaining questions about the 

influence of a child’s object familiarity and word knowledge on maternal social cues, in 

order to discover how parents adapt their input to their child’s knowledge.   

Children Track Associations They Create 

The third hurdle children must cross in order to use social cues for language 

learning is that they must be able to track and remember the input they receive.  Even if 

children do attend to social input, and even if they are able to extract its intended 

meaning, the input will not be very useful for language development unless children are 

able to track its patterns over time and aggregate across instances.  Both to learn the 

meanings of individual words and to learn the connections between words, language 

learners must be able to store associations in memory.  By attending to and remembering 

the feedback they receive from participation with knowledgeable speakers, children may 

be able to use social input as statistical data points in an analysis.  As children acquire 

language, each word they hear must be mapped onto a meaning or referent in the physical 

world; the social input and cues that children receive can help scaffold these word-to-

world mappings.  If social cues are used for language acquisition, and are frequent in 

typical developmental settings, then children must somehow be able to analyze these cues 

in order to determine which ones are informative and worthy of attention.   
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One way in which this analysis may happen is through implicit calculation of 

statistics.  Statistical learning refers, generally speaking, to the process of learning about 

the environment through observation of the statistical regularities and correlations it 

contains.  Learners can then use these correlations to make predictions about the future.  

Statistical learning has been established as a robust phenomenon in both animals and 

humans (e.g., Conway & Christiansen, 2001; Saffran, Aslin, & Newport, 1996).  Except 

in controlled learning environments, statistical learning occurs implicitly rather than 

effortfully, yet research suggests that it can be very effective in helping to establish links 

between words and their physical referents.  Due to the necessary stability of the same 

language between multiple speakers, languages follow rules. Human languages contain 

certain statistical regularities, conceptualized as morphemes, phonemes, and syntax 

(Aslin, Saffran, & Newport, 1998; Gómez & Gerken, 2000; Chemla et al., 2009; Smith & 

Yu, 2008).  The consistency provided by these rules means that a given excerpt of 

language can potentially be analyzed by a computer program, or by a human learner, to 

discover such factors as frequencies of particular words, predictive dependencies between 

phonemes, probable definition of words, or correspondences between environmental 

input and the speech stream (Saffran, 2001; Aslin, Saffran, & Newport, 1998; Yu, 2005).   

Research on statistical learning has shown that infants and children do, in fact, use 

pattern detection and computation of probabilities to segment the speech stream and 

perform word-to-referent mapping (e.g., Aslin, Saffran, & Newport, 1998; Saffran & 

Wilson, 2003; Smith & Yu, 2008).   Humans begin to notice statistical dependencies at an 

early age; infants, as well as adults, rely on probabilistic analyses to predict future 

outcomes or to identify probable versus improbable outcomes (Aslin, Saffran, & 
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Newport, 1998; Saffran, Aslin, & Newport, 1996; Sobel & Kirkham, 2006; Baldwin et 

al., 2008).  The first words mapped by infants are, in most cases, words for objects, 

because of the salience of physical objects and their concrete, unchanging nature (Yu, 

2005).  Smith (2000) suggests that infants may first learn words for objects and for 

actions by paying attention to the most interesting, salient objects or occurrences in their 

environment, and then mapping the words they hear concurrently to the tactile and visual 

input they receive from the object of interest.  As infants’ cognitive skills develop, 

however, they learn that social cues are more reliable predictors of word meaning than 

simple object salience (Hirsh-Pasek, Golinkoff, & Hollich, 2000); put another way, they 

learn that the salience of an object to themselves is less predictive of word meaning than 

the apparent salience of an object to the speaker.  Interestingly, computer simulations of 

joint attention’s key components (checking, following, and directing attention) have 

found that the learning advantages gained by implementation of these three components 

correspond in rank to the order in which the strategies are developed by a human 

language learner.  These findings suggest that language co-develops with joint attention, 

and that a computational learner, whether human or computer, is able to use the 

information provided by joint attentional strategies as input to facilitate language 

acquisition (Kwisthout, Vogt, Haselager, & Dijkstra, 2008).   

Cross-situational learning – the use of multiple exposures to calculate an 

increasingly accurate link between a word and a referent – may also help explain how 

infants are able to map words to referents (Yu & Smith, 2007; Smith & Yu, 2008; Yu, 

2008).  According to the cross-situational account, infants learn words by tracking 

consistent associations between the words they hear in the speech stream and the objects 
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or events they perceive in the world.  More specifically, they learn by predicting an 

associative strength or causal link between two items or events, receiving feedback as to 

the link’s accuracy, and then recalculating the strength of the link based on the added 

information in order to improve accuracy (Ellis, 2006).  Cross-situational analysis 

accounts for the influence of previous learning on a given learning event, and this tactic 

allows the learner to fine-tune definitions of words over time; research shows that both 

adults and children can succeed at mapping cross-situational associations even when 

individual trials provide inconclusive evidence (Vouloumanos, 2008; Frank, Goodman, & 

Tenenbaum, 2009).  Harris, Jones, & Grant (1984) estimated that 6- to 10-month-olds in 

Western cultures heard labels when the referent was present about 70% of the time, while 

for the other 30%, the referent was not visible.  Cross-situational learning allows these 

infants to gain information from the 30% in which the referent was not present; even if 

there is an ambiguous or incorrect word-object match during some exposures to a word or 

object, the learner can still store that exposure as a data point to be corroborated or 

disproved by additional evidence.  The theory that children use multiple exposures to 

reduce the number of possible referent options for each word may also help account for 

other phenomena that have been observed in children’s acquisition of vocabulary.  For 

example, children who are exposed to more linguistic input acquire vocabulary faster 

(Huttenlocher et al., 1991; Thom & Sandhofer, 2009).  Thus, a large amount of input – 

which has sometimes been considered a potential hindrance to language acquisition – 

may actually be beneficial to language learners.  Given the immense number of possible 

combinations of words in the speech stream with referents in the visual field, language 

learners find it statistically meaningful when one word consistently recurs with one 
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referent. These associations are facilitated when knowledgeable others (e.g., parents) 

provide cues that help to highlight them; for example, by drawing the child’s attention to 

the physical referent, or by choosing syntax that emphasizes the word to be mapped.  

What Types of Cues Do Children Receive? 

If children are able to use statistical regularities to create a set of increasingly 

accurate probabilistic links between words, events, and objects in their immediate 

environment, then correlations must exist between words in the speech stream and events 

or objects in the physical world (Yu, 2008; Smith & Yu, 2008).  That is, if statistical 

learning plays a part in facilitating language acquisition as previous research suggests, 

then correlations between words and objects or events must be, to some extent, predictive 

and informative.  As Laakso and Smith (2007) point out, “…for statistical learning to do 

its job, the salient regularities in the perceptual environment must be INFORMATIVE; 

they must correlate with structure and meaning” (2).  One primary goal of the current 

studies is to determine to what extent this holds true for the different cues potentially 

offered by the social input children hear. 

Despite assertions by Gleitman (1990) that speakers often talk about absent 

objects, and that a door opening is more often accompanied by a greeting or farewell than 

by a remark about the door itself, it is hypothesized that instead, results of the current 

studies will show strong associations between the visual input and the auditory input 

experienced by children. Links between words and objects may be highlighted by 

parents’ use of verbal and nonverbal cues with their children; pointing, movement, or talk 

about immediately visible objects can all provide the child with information about which 
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object or event is being discussed; and as has been shown, when these associations do 

exist, children are able to learn from them.  However, there is little research on the actual 

frequencies of these associations.  Thus, another goal of the current studies is to 

characterize parent speech and nonverbal cues, in both naturalistic and experimental 

environments, with respect to the relative frequencies of these cues and how each type of 

cue may relate to child language outcomes. 

The Current Studies 

Language acquisition studies have typically focused on how children learn a 

given number of words at one time and through direct instruction, rather than on the 

acquisition of an entire vocabulary over time in a naturalistic environment (e.g., Gelman 

& Markman, 1985; Imai, Gentner, & Uchida, 1994; Akhtar, Jipson, & Callanan, 2001).  

The current investigation is comprised of one naturalistic study and one experimental 

study.  The differences in these two learning scenarios are important to consider, as the 

picture of language learning obtained from experimental studies cannot completely 

reflect the nature of language acquisition over a child’s first years of life.  Language 

presented in lab-based experiments is, by necessity, limited, while a typical home 

language environment is comparatively expansive. Previous research has placed 

estimates of parental speech to young children between 2000 and 4800 words per hour 

from their parents, depending on parents’ education and the child’s age (Hart & Risley, 

1995; Behrens, 2006); thus, in the typical language environment of a child, there are 

thousands of opportunities each day for statistical associations to be detected and logged 

in memory.  However, the laboratory setting allows the experimenter to equate stimuli 
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and setting, and to analyze specifics of the dyadic interaction.  Thus, Study 1 focuses on 

describing a naturalistic environment, while Study 2 takes advantage of the controlled 

nature of the lab setting to manipulate child knowledge as a variable.  

To examine which types of input and cues are most helpful and reliable for 

language learners, it is crucial to understand what information is available to children in a 

typical environment.   Despite claims that the speech stream is too rich or, alternately, too 

impoverished (e.g.,Yang, 2004) to allow efficient language learning through statistics 

(Laakso & Smith, 2007), the field is lacking in descriptive analyses of children’s daily 

environments.  Without these analyses, it is difficult to draw accurate conclusions about 

the types of social information children can use to acquire language through statistical 

learning.  The current studies were designed to shed light on the correlations children 

experience between language and the physical world, based on evidence from videotaped 

observations of children with their parents.  Specifically, these studies highlight the 

correlations that are emphasized or created by social cues on the part of the caregiver.  

For both studies, videotaping and later analysis were used, to accurately capture 

the rich information provided by mother-child dyadic interaction, and to allow for coding 

of the correspondences between speech, objects, and visual and auditory cues.   These 

studies, taken together, provide a clear and descriptive picture of the characteristics of 

social input to children, in both naturalistic and experimental settings, and in multiple 

knowledge contexts. 

Primary Research Questions 
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Study 1.  In a naturalistic environment, what social cues are provided to 

children by their parents, and how frequent and reliable are these cues?  

In order to explore the effects of social information on children’s word-learning 

ability, we first need to understand what information is available to children in a typical 

developmental environment.  It is also important to know in what ways these different 

types of information are more or less reliable, in order to gain a fuller picture of the types 

of information (gesture, movement, etc.) on which children can rely while they are 

learning words.  Study 1 analyzed semi-naturalistic videos of children from ages 18 to 30 

months, interacting with their parents at home.  Analyses focused on understanding the 

social cues that are provided by parents to children on a broad scale and in a home 

environment.  Study 1 describes the types of social information that children hear and see 

on a daily basis, and the frequency and usefulness of these different types, increasing our 

understanding of social cues and their contribution to word learning.  

Study 2.  Does a child’s knowledge status for individual words predict the 

characteristics of maternal speech and gesture related to those words, and do 

maternal speech and gesture characteristics overall predict the child’s general level 

of vocabulary knowledge? 

If children do learn statistically from social information, one of the reasons social 

input is an effective tool for learning might be parental adaptation to the child’s language 

skill and developmental stage, which makes analysis easier and input more relevant for 

the child.  Studies of joint attention and parental responsiveness find advantages in 

language development for children whose parents are more responsive (McCathren, 
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Yoder, & Warren, 1995; Tomasello & Farrar, 1986; Baumwell, Tamis-LeMonda, & 

Bornstein, 1997), demonstrating that parental adaptation is potentially helpful to child 

language on a broad scale.  Study 2 investigated whether this relationship might also hold 

true at the level of the individual word.  Study 2 was designed as an experimental study, 

which allowed for more carefully controlled research conditions and permitted 

manipulation of word knowledge as an independent variable.  Children ranging from 18 

to 22 months and their mothers were brought to the laboratory; child word knowledge 

data was collected from mothers; and children were videotaped interacting with their 

mothers in a semi-structured play interaction based around toys that were familiar or 

unfamiliar to the children.   

Study 2 examined whether the theory that parents (in this case, mothers) adapt 

their social cues to fit the child’s needs holds true even at the level of individual word 

knowledge; there is reason to think this might be the case (Masur, 1997; Cleave & Bird, 

2006), but this question has not yet been adequately explored. If mothers do adapt the 

number or type of cues they provide to fit their child’s knowledge, what types of cues are 

more or less prevalent with known versus unknown objects? Analyses asked whether 

type and frequency of maternal social cues varied by child’s knowledge level for specific 

words, as reported by the mother, and also correlated children’s overall language 

development with mothers’ types and frequencies of social cues.  Results of Study 2 

show how social cues from parents differ based on their child’s word knowledge; which 

social cues are more commonly found in conjunction with unknown versus known words; 

and whether maternal speech characteristics predicted child vocabulary.   
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Research Goals 

As a body of research, this set of studies answers existing questions about the role 

of parental social input in language development by providing analyses of the 

characteristics of parents’ speech and cues to children, both in naturalistic and 

experimental settings.  These studies also demonstrate the extent to which social cues for 

language are 1) subject to adaptation by adult speakers based on the word, the referent, 

and the language development of the child, and 2) statistically reliable to the child in 

predicting the referent of a word.  Taken together, results from these studies will help to 

develop a clearer image of the role of social input in language learning, both broadly and 

at the level of the individual word.   

Study 1: Parent-Child Interactions in Naturalistic Environments 

Methods 

Participants 

Participants in Study 1 were 5 children from the Providence, Rhode Island area.  

The children had been videotaped originally for linguistic research (Demuth, Culbertson, 

& Alter, 2006), and each child appeared at four time points, with videos taken at the 

approximate ages of 18 months, 22 months, 26 months, and 30 months.  The age range of 

the children in the videos was 16.8 months to 32.0 months (M = 24.11, SD=4.75).  There 

were 3 girls and 2 boys in the sample.  For coding across age groups, each individual 

video was treated as belonging to a different child; there were 12 videos of girls and 8 

videos of boys.   
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Although information on demographics was not directly collected, all children 

were being raised in middle-class environments, and were from the Northeastern United 

States.  During the original data collection process, video recordings were conducted in 

the child’s home.  Children and parents wore microphones attached to their collars, and 

the radio transmitters for children were stored in a child-sized backpack to provide ease 

of movement.  A video camera and radio receiver were placed on a tripod a few feet 

away from the parent and child.  Researchers came to the child’s home to set up the 

videocamera, and encouraged naturalistic communication between the parent and child 

(Demuth, Culbertson, & Alter, 2006).  For most recordings, only the mother and child 

were present.  There were no constraints on the types of activities that could be 

performed by parents and children, other than that the two were asked to interact and to 

remain on camera as much as possible.  In most videos, children were shown eating, 

playing with toys, or looking at books or pictures.  

Design 

This study was designed as a naturalistic observation and was analyzed using 

correlational and descriptive analyses as well as significance testing.  Analyses were 

performed within subjects, both within individual age groups and across age groups.   

Materials 

Materials were 20 videos and transcripts from the CHILDES Database 

(MacWhinney, 2000), maintained online by Carnegie Mellon University.  Videos each 

comprised approximately one hour of naturalistic free-play interaction between mother 

and child, and each child was videotaped by the original researchers approximately every 
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two weeks.  Videos from several age groups – 18 months, 22 months, 26 months, and 30 

months – were downloaded from the CHILDES Database.  There was one video of each 

child for each age group, resulting in a total of 5 videos in each of 4 age groups.  The 

videos had been transcribed by the original researchers, and the transcripts were also 

accessed through the CHILDES Database. 

Procedure 

Videos and transcripts were downloaded from the CHILDES database and coded 

for multiple variables.  When there was more than one existing video for a given child at 

a given age, the video with the best sound and visual quality was chosen.  The only 

requirement for choosing a video was that the child and parent had to be visible on 

camera for at least 80% of the video’s total run time, so that researchers could code for 

physical gestures and referents.  In order to code each video, researchers extracted all 

speech lines from the original transcript and copied them to a coding sheet.  The sheet 

included columns for the following variables of interest, among others: parent using an 

object word; parent pointing to an object (and object designated by the point); parent 

moving or manipulating an object (and object manipulated); speech about present 

objects; speech about absent objects; and parent use of pronoun (and pronoun used).  A 

complete list of variables and coding definitions is provided in Table 1.  These variables 

were chosen to represent multiple ways in which the child might be able to establish a 

link between the speech stream and the physical world – for example, a child who sees 

his mother point to a cup and simultaneously hears the word “cup” may be more likely to 

link the word to the appropriate object than a child who hears the word “cup” with no 
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gesture or indication toward the referent.  The data sheet also included the transcript of 

the speech present in the video, broken into lines of speech.  A “line of speech” was 

defined as a sentence or utterance, from beginning of speaking until a natural pause, stop, 

or interruption.  Each line of speech corresponded with one coding line on the data sheet, 

so that gestures, movements, and speech content variables were matched with the line of 

speech during which they occurred.   

Nonverbal Cues. 

Videos were coded, at the level of line of parental speech, for the presence or 

absence of a parental pointing gesture concurrent with that line (i.e., while the parent was 

talking).  Pointing was defined as an extension of the index finger, separately from the 

other fingers, directed away from the self and with the apparent intent to indicate or 

highlight an object, place, or person.  Waving the hand toward an object, glancing 

meaningfully at an object, and indicating an object with another body part (e.g., 

extending the foot toward an object on the floor) were not coded as instances of points.  

For each instance of a pointing gesture, coders also recorded the name of the object, 

place, or person toward which the point was directed.  After coding was complete, this 

category was compared against the lines of speech in the transcript to determine, for each 

instance of pointing, whether the object indicated was named in the line of speech during 

which pointing occurred.  This resulted in a new variable, “parent points to same,” which 

was coded 1 for a match between the indicated object and the line of speech, and 0 for a 

mismatch between the indicated object and the line of speech. 
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Similarly, at the level of line of parental speech, videos were coded for the 

presence or absence of an object moved by the parent (e.g., a spoon being brought to the 

child’s mouth or a doll carried across the room).  Like pointing gestures, object 

movements were only coded while the parent was talking.  If there was a period of 

silence during which the parent was moving objects through space (e.g., folding laundry), 

these objects and motions were not coded, because they did not co-occur with speech, 

and thus they were not possible referents for words.  Also as with pointing gestures, 

coders recorded the names of objects that were coded as being in motion during the 

speech line. After coding was complete, this category was compared against the lines of 

speech in the transcript to determine, for each instance of object movement, whether the 

object indicated was named in the line of speech during which the movement occurred.  

This resulted in a new variable, “parent moves same,” which was coded 1 for a match 

between the indicated object and the line of speech, and 0 for a mismatch between the 

indicated object and the line of speech. 

Content. 

To examine whether children are typically exposed to words for which the 

referent is present, versus words for which the referent is absent, parent speech was coded 

for mentions of concrete objects (“object words”).  Coding for the variable “object word” 

differed from simply coding for nouns, as the grammatical category “noun” can include 

abstract or non-concrete objects.  For example, in the phrases, “give me a kiss,” “let’s go 

to the party,” and “only one time,” “kiss,” “party,” and “time” are all nouns, but they 
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would not have been included in the category “object word,” because they refer to 

scenarios or non-observable subjects.  

For each instance in which an object word was uttered in a line of speech, coders 

indicated whether that object was present in the child’s immediate environment, or 

whether the object was absent.  For an object to be coded as present, it had to be 

potentially observable by the child – that is, it had to exist within the child’s possible 

field of view.  Objects in the same room as the child, as long as they were not inside a 

cabinet or otherwise blocked from view, were coded as present.  Importantly, the child 

was not required to actually look at an object for it to be coded as present.  The criterion 

for “presence” was simply that the child could potentially look at the object.  Pictures of 

objects (e.g., a picture of a duck in a book) were coded as present objects, because a 

depiction of the referent was available for the child to view, even though an actual duck 

was not present in the room.  Objects that were not in the immediate environment or that 

were not potentially visible to the child were coded as being absent.   

Syntactic Cues. 

To examine the ways in which parents might use pronouns, and whether parental 

pronoun use was helpful or harmful in terms of promoting word-object associations, 

videos were coded at the level of line of parental speech for the presence of pronouns.  

For each line of speech, coders indicated whether or not the parent used a pronoun to 

refer to a present object (1/0), and whether or not the parent used a pronoun to refer to an 

absent object (1/0).  Additionally, a category was created for instances in which the 

parent used a pronoun to introduce the name of an object – for example, “It’s a dog,” or 
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“That’s your crayon.”  This frame is also referred to as “explicit naming” in the literature 

(e.g., Samuelson & Smith, 2005).  Parents were coded as using a pronoun to introduce the 

name of an object when they placed a pronoun before an object word to indicate a 

particular object before naming it.  This was coded separately because it was seen as 

being a qualitatively different scenario, to the language learner, from a scenario in which 

the name of the object was replaced by a pronoun and was not available for mapping. 

Parents’ word placement within a line of speech was also of interest, since words 

placed at the end of a sentence or utterance may be easier to segment from the speech 

stream, and thus easier for a language learner to map to an object (Fernald & Mazzie, 

1991; Shady & Gerken, 1999; Seidl & Johnson, 2006).  The variable “object word at the 

end of the line” was coded when a concrete object word (as defined above) was placed in 

the final position of a line of speech, even if that line was grammatically incomplete.  For 

example, the lines “Hey, your hat,” “It’s a pretty horse,” and “Do you want peas or 

broccoli?” would all be coded as having an object word at the end.  Lines with only one 

word, in which that word was an object word, were also coded as having an object word 

at the end (by definition, since there was only one possible word position, which was 

both the beginning and the end of that line). 

 Videos were coded individually by separate coders, who were assigned to code 

multiple videos from multiple age groups, to prevent any differences in coding style from 

becoming confounded with the age of the child.  An inter-rater reliability analysis using 

Cohen’s kappa statistic was performed to determine consistency among raters. 

 



 

 

31 

 

Results 

Reliability 

Inter-rater reliability for all variables was calculated separately for each variable 

on the coding sheet.  Trained undergraduate research assistants coded videos 

independently, and their data was then entered into SPSS to calculate Cohen’s kappa.  

Table 2 presents average kappa values for each variable. For many items that asked about 

use of particular words, or grammatical tense, agreement was 100% between coders 

(kappa=1.0).  Following the cutoffs recommended by Landis and Koch (1977), variables 

with a kappa value lower than 0.41 were not included in analyses.  Inter-rater reliability 

for parent talk about absent objects (kappa=0.40) and for identification of the object 

moved by a parent (kappa=0.39) were lower than this cutoff, and so were excluded from 

the analyses that follow.  The variables “object moved” and “object pointed to” were 

used to determine whether the object moved or pointed to was the same as the object in 

the speech line.  In most cases, rater disagreement for these two items was due to one 

rater coding the focus of the pointing as “a picture of” an item, versus the other rater 

coding the focus of the pointing as the item itself (for example, as in the case of a parent 

who said “Look, an elephant!” and pointed to a picture of an elephant in a book).  

However, due to the low agreement between coders in identifying the object moved, 

analyses are only reported for frequency of object movement, and not for correspondence 

of object movement with parent speech.  

 

Data Analysis Plan 
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The following results are separated by the question they were designed to answer.  

For each research question, analyses are presented in the following order:  descriptive 

analyses; relationships of parent input variables to child output variables (when relevant); 

and significance testing, using within-subjects ANOVAs. 

For all research questions, descriptive statistics and frequencies are reported, as 

measures of the frequencies with which social cues for language learning were present in 

the child’s environment. Table 3 presents descriptive statistics for quantity of parent and 

child speech, reported within each age group (N=5) for ease of comparison between 

groups.  The variables “parent words per speech line” and “child words per speech line” 

were computed as an average across each video, to obtain a measure of mean words per 

speech line (sometimes referred to as Mean Length of Utterance, or MLU).  Because of 

this, the minimum and maximum for these variables are calculated at the level of 

individual videos – that is, lengths of individual speech lines are not represented.  Parent 

words per hour and child words per hour were computed in the same way.  All other 

minimums and maximums refer to the sum of occurrences of that variable within a 

particular video. 

Next, for some research questions, relationships between the variable(s) of 

interest and child age or language outcomes are reported.  Because of the small sample 

size (N=5 individual children), there was not enough power to compute meaningful 

correlations.  However, it was expected that characteristics of parent speech might vary 

based on the child’s age and language development, and that similarly, amounts of child 

speech might vary based on parent characteristics.  To show the relationships between 
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these variables, scatterplots are presented as figures and referenced within the text.  

Finally, for some research questions, significance testing is reported.  These tests 

revealed whether apparent differences between age groups, or in frequencies of selected 

variables, were statistically significant.  Significance testing was conducted using within-

subjects ANOVAs (p=.05) and post-hoc paired-samples t-tests. 

How much do children and parents talk?  

The primary focus of this study was on the qualities of parent speech.  However, 

because previous studies have indicated that quantity of parent speech is related to 

quantity of child speech (Huttenlocher et al., 1991), the quantities of parent and child 

speech and their relationships to the age of the child were also of interest.   

Descriptive Statistics 

For each video, the number of parent lines of speech, parent word count, and 

parent words per line were calculated. Across all videos, parents had a mean of 796.70 

lines of speech per video, a mean of 3832.25 words per video, a mean of 4.88 words per 

line, and a mean of 4083.44 words per hour.  However, as shown in Table 4, the number 

of parent lines, words, and words per line were highly variable.  The number of parent 

words per hour was consistent with the range of results found in earlier studies (e.g., 

Behrens, 2006). 

The number of child lines of speech, child word count, and child words per line 

were also calculated.  Across all videos, children had a mean of 291.60 speech lines, a 

mean of 825.05 words per video, a mean of 2.49 words per line, and a mean of 874.95 
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words per hour.  As with the parent speech data, the means for children were highly 

variable.  Means for parents and children are depicted in Figure 1. 

Relationships between Parent and Child Variables 

Figure 2 presents scatterplots depicting the relationship between child words per 

line and parent words per line, at 18, 22, 26, and 30 months.  Each marker represents the 

data of a unique parent-child dyad.  At 18 months and 22 months, the relationships 

between child words per line and parent words per line are weaker; specifically, at 22 

months, the apparent trend is driven by an outlier.  However, at 26 and 30 months, the 

positive relationship between child and parent words per line is more consistently shown 

across the five data points.  In these age groups, the relationship appears to be such that 

parents who use more words per line have children who also use more words per line.   

In all age ranges and for both parents and children, words per line and words per 

hour were related.  A parent or child who spoke in longer sentences was also likely to use 

more words per hour.  Thus, the same positive relationships as were seen between parent 

and child words per line were also seen between parent and child words per hour. This is 

consistent with prior research (e.g., Huttenlocher, 1991; Hart & Risley, 1995) showing 

that quantity of parent speech tends to predict quantity of child speech. 

The relationship between parent words per line at 18 months, and child words per 

line at 30 months, was also of interest based on this prior research.  Multiple regression 

analysis was used to test whether parent words per line at 18 months significantly 

predicted child words per line at 30 months, while controlling for child words per line at 

18 months.  
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Multiple regression analysis was used to test whether parent words per line at 18 

months significantly predicted child words per line at 30 months, while controlling for 

child words per line at 18 months. The change in the expected value of child words per 

line at 30 months was β=.654 with each one-unit increase in parent words per line at 18 

months, over and above the effects of child words per line at 18 months. The change in 

the expected value of child words per line at 30 months was β=.153 with each one-unit 

increase in child words per line at 18 months, over and above the effects of parent words 

per line at 18 months. Together, child words per line at 18 months and parent words per 

line at 18 months accounted for 66.4% of variance in child words per line at 30 months.  

The results of the regression indicated that child words per line at 18 months explained 

2.9% of the variance in child words per line at 30 months (R
2
=.029, F(1,3)=.09, p>.05). 

Parent words per line at 18 months explained 63.5% of the variance in child words per 

line at 30 months (R
2
=.635, F(2,2)=1.98, p>.05). However, these models did not reach 

significance, due to small sample size.  This limitation will be further addressed in the 

discussion. 

Significance Testing 

Repeated-measures ANOVAs revealed that the number of child words per hour 

differed significantly by age, F(3,12)=8.13, p=.003.  Post-hoc t-tests (with a Bonferroni 

correction to p=.008) revealed a significant difference between the number of child words 

per hour at age 18 months (M=288.88, SD=195.89) and the number of child words per 

hour at 26 months (M=1119.43, SD=595.74), t(4)=-7.828, p=.001.  Differences were also 

found between the number of child words per hour at 18 months (M=288.88, SD=195.89) 
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and the number of child words per hour at 22 months (M=795.11, SD=599.39), t(4)=-

3.908, p=.017, and between the number of child words per hour at 18 months (288.88, 

SD=195.89) and the number of child words per hour at 30 months (M=1296.38, 

SD=511.24), t(4)=-3.729, p=.020.  However, these did not meet the corrected standard 

for significance. 

The number of child words per line also differed significantly by age, 

F(3,12)=9.02, p=.002.  Post hoc t-tests (with a Bonferroni correction to p=.008) revealed 

no significant differences at p<.008.  However, significant differences were found at the 

level of p<.05 between 18 months (M=1.65, SD=0.72) and 22 months (M=2.49, 

SD=1.00), t(4)=-2.865, p=.046; between 18 months (M=1.65, SD=0.72) and 26 months 

(M=2.63, SD=1.04), t(4)=-3.359, p=.028; and between 18 months (M=1.65, SD=0.72) 

and 30 months (M=3.18, SD=0.65), t(4)=-3.386, p=.018.   

Summary 

In these naturalistic videos, parents spoke an average of 4083 words per hour, and 

an average of 4.88 words per line, while children spoke an average of 875 words per hour 

and 2.49 words per line. In addition, parent and child quantities of speech were found to 

be positively related, such that children who used more words per line had parents who 

also used more words per line.  Amounts of parent speech were very stable over time, 

while child speech increased over time.  These findings provided a description of the 

quantity of speech that was observed, as a backdrop for the following analyses of the 

content of speech and cues. 
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Are referents of parents’ speech visually available to children at the time of 

speech, increasing the ease of word-to-world mappings?   

Some previous research has either hypothesized or explicitly stated that referents 

of parents’ speech are infrequently available to children (e.g., Gleitman, 1990), in order 

to argue against the usefulness of a potential language-learning strategy incorporating 

social information and associative links.  The question of how frequently parents’ 

referents are visually present is an empirical one, but one that has been under-addressed 

in the existing literature.  If parents often make reference to concrete objects that are able 

to be seen by the child, then word-to-world mappings will be easier for the child to form; 

this would strengthen the argument for a language acquisition model based on social 

input and associative links.  The following analyses provide statistics on the prevalence 

of parents’ speech about visually present objects in the current study.  First, descriptive 

statistics are presented; next, relationships between parent and child variables are 

described; and finally, significance testing (using within-subjects ANOVAs and paired-

samples t-tests) is presented. 

Descriptive Statistics 

Table 4 presents descriptive statistics for parent speech about concrete objects, 

divided by age group.  The proportion of lines in which parents talked about concrete 

objects, over total lines, was calculated.  Across age groups, parents said words for 

concrete objects in an average of 401.30 words per video (SD=116.53), or approximately 

half of all parent speech lines across age groups (M=796.70, SD=251.35).   
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To obtain the frequency with which the concrete object words spoken by parents 

were potentially linkable to the referent, the proportion of utterances for which the object 

mentioned was present within the child’s field of view (M=311.50, SD=97.99), over total 

utterances about concrete objects, was calculated.  This resulted in an average of 77.05% 

of concrete object words per video for which the referents were present in the child’s 

immediate environment (SD=10.70%).  This is consistent with the findings of Harris, 

Jones, & Grant (1984), who found that for 6- to 10-month-olds, the referent was present 

about 70% of the time. 

Relationships between Parent and Child Speech 

Figure 3 presents scatterplots depicting the relationship between the number of 

parent lines per hour including present objects (as a percentage of all parent speech lines) 

and the child’s number of words per line, at 18, 22, 26, and 30 months.  Each marker 

represents the data of a unique parent-child dyad.  At 18, 22, and 26 months, relationships 

between these two variables appear to have been primarily driven by one outlier.  

However, at 30 months, the relationship between parent present object lines and child 

number of words per line is more consistent, and is slightly negative.  This could imply 

that parents tend to focus less heavily on visible objects as their children’s language 

competency increases – that is, as children gain language proficiency, parents’ speech is 

able to become more adult-like.   

Significance Testing 

There were no significant differences between age groups in the proportion of 

present object lines, out of all parent speech lines, per hour. 
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Summary 

Results showed that, for approximately 77% of parental uses of concrete object 

words, the referents of parents’ speech were visually available in the child’s immediate 

environment.  Thus, there were certainly instances in which referents of parental speech 

were not available; however, these were in the minority.   

 

How often is the correct referent choice for a word a salient object at the time of 

speech?  

In addition to talking primarily about present objects, parents may also provide 

their children with cues about word meanings by making the referents of their words 

more salient through pointing or movement.  Children who more frequently experience 

correct matches between the objects that are salient at the time and the object word that is 

concurrently spoken by a parent should experience less ambiguity, and less difficulty, in 

word-object mapping.  In laboratory studies, novel words are often taught explicitly, by 

showing a child one object at a time and labeling each object several times (e.g., Gelman 

& Markman, 1985; Waxman & Booth, 2000; Bélanger & Hall, 2006).  However, it has 

been unclear to what extent this method is representative of naturalistic environments.  

The following analyses report the frequencies with which these types of cues were 

observed in the current study.   

Descriptive Statistics 
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Table 5 reports descriptive statistics for the visual cues of pointing and object 

movement, separated by age group.  Because of the low inter-rater reliability for 

identification of the object moved, analyses will focus on pointing cues.  The proportion 

of utterances during which the parent pointed to the object mentioned, over total 

utterances that co-occurred with pointing, was computed.  Across all ages, the object to 

which the parent pointed matched the object word spoken in a mean of 56.05% of parent 

speech lines co-occurring with parent pointing (SD=12.80%).  The percentage of lines in 

which parents pointed to an object while saying the word for that object, out of all parent 

pointing gestures, was very consistent between the ages of 18 months (M=55.60%, 

SD=15.43%), 22 months (M=57.50%, SD=10.85%), 26 months (M=56.40%, 

SD=17.62%), and 30 months (M=54.80%, SD=10.33%). These findings indicated that 

pointing could be a useful and reliable cue for children learning language.  A match 

percentage of 56% on average between the object pointed to and the spoken word means 

that, in the space of one hour, an 18-month-old child whose parent points 40 times will 

see 20 pointing-based cues for word-object matches – that is, one every three minutes.  

From the standpoint of longitudinal development and language acquisition across time, 

then, parents frequently direct their children’s attention to the object about which they are 

speaking, which may facilitate the children’s task of mapping words to objects. 

Significance Testing 

Repeated-measures ANOVAs showed that parent speech lines during which 

parents moved any object while talking (M=178.45, SD=115.37) were significantly more 

common across all ages than parent speech lines during which parents pointed to any 



 

 

41 

 

object while talking (M=48.15, SD=35.71), F(1,19)=37.78, p<.001.  This relationship 

remained significant when an ANCOVA was used to control for total lines of speech in 

each video, F(1,18)=4.73, p<.05. 

Summary 

Analysis of salience cues showed that parents moved objects more often than they 

pointed to them.  Pointing frequently co-occurred with labeling of the object pointed to; 

on average, 56% of all points occurred with a word match.  Because inter-rater reliability 

was low for identification of the object moved, reliable statistics are not available for the 

co-occurrence of movement with a word match.  The lower reliability for identification of 

objects that were moved, as compared to objects that were pointed to, may indicate that it 

was easier for raters to identify and attend to the referents of points.  If this is the case, 

then a possible consideration is that this difference may be the same for children.  In 

other words, perhaps it is also easier for children to attend to and identify referents of 

pointing.  Future research will attempt to clarify this issue. 

  

Do parents frame object words in ways that make them easier for children to map 

to physical objects, and do they use pronouns to introduce object words or to replace 

them?  

The ways in which parents structure their sentences can act as cues to encourage 

word-object mapping.  Words placed at the end of a sentence may be easier to segment 

from the rest of the speech stream, and thus more available for mapping (e.g., Fernald & 
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Mazzie, 1991); analyses presented below report the frequency of this syntactic cue and its 

relationship to child speech outcomes.  It was also hypothesized that explicit naming, or 

introducing an object word by using a frame such as “This is a…,” could be positively 

related to child speech outcomes.  Similarly to word placement at the end of a sentence or 

speech line, explicit naming highlights an object word and makes it more salient; 

conversely, use of pronouns to replace object words reduces the child’s chances for word-

to-object mapping.  Statistics on the frequency of explicit naming and pronoun use are 

presented below.   

Descriptive Statistics 

Table 6 presents descriptive statistics for pronoun use, separated by age group.  

To determine how often parents explicitly name present objects for their children (e.g., 

“This is a ball”), the percentage of speech in which a pronoun was used to introduce the 

name of an object, over all parent speech lines about present concrete objects, was 

calculated.  Across all ages, parents explicitly named objects an average of 15.15 times 

per video (SD=9.39), which was equal to 5.74% of all speech lines about present objects 

(SD=5.39%), and 4.19% of all lines about objects (SD=3.14%).   

In addition, the percentage of lines in which the word for a present object was 

placed at the end of a speech line, out of all parent speech lines containing present 

objects, was calculated.  In an average of 16.4% of all parent speech lines (SD=4.79), the 

parent placed an object word at the end of the speech line. Of all speech lines containing 

labels for present objects, parents placed the object word at the end of the speech line an 

average of 41.2% of the time (SD=12.7%).  Figure 4 displays the mean percentages, by 
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age range, for parent placement of present objects at the end of the line out of all present 

object lines.  An issue that is sometimes raised to support the difficulty of language 

acquisition, and to invoke cognitive biases, is that explicit naming does not happen 

frequently enough for children to learn object names from only the lines in which this 

frame occurs.  However, object names are quite frequently placed at the end of speech 

lines when objects are present, giving children the opportunity to hear that word 

highlighted, and potentially encouraging mapping.  

To determine how often pronouns were used to replace object words without 

acting as an introduction – that is, the frequency with which children heard a pronoun 

instead of an object word – the number of times a pronoun was used in any context 

except introductions was calculated and named “pronoun replacement”.  Pronoun 

replacement was then divided by the number of total lines for each video to obtain the 

percentage of lines in which pronouns replaced an object word.  Across ages, an average 

of 30.95% of lines included pronoun replacement of an object word (SD=16.33%). 

Significance Testing 

Repeated-measures ANOVAs were conducted to determine whether there were 

significant differences in parent pronoun use between age groups. These ANOVAs 

revealed no significant differences between the 18-, 22-, 26-, and 30-month-old age 

groups in parents’ use of pronouns for present objects or absent objects.  There were also 

no significant differences found between age groups in parents’ use of pronouns to 

introduce object names. 

Summary 
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Results demonstrated that parents placed object words at the end of the speech 

line in about 16% of total lines across all ages.  However, parents placed words for 

present objects at the end of the speech line in about 41% of lines about present objects.  

Thus, present objects were frequently highlighted by placement of the object word at the 

end of the speech line.  Parents explicitly named objects in approximately 5% of all lines 

about present objects, and parents were found to replace object words with pronouns in 

about 30% of lines.  These descriptive statistics demonstrate that, although parents are 

unlikely to explicitly teach their child object labels in casual speech, children may be able 

to use the syntactic cues afforded by the fact that present object words frequently appear 

in the final position of a sentence.  In other words, children may notice the final word of a 

line due to its salience, and then learn through multiple exposures that the last word of a 

line has a certain likelihood of referring to some object in the child’s immediate 

surroundings. 

 

Is parent speech more often in the present tense than in the past or future tense? 

To determine whether parents were more likely to talk about current 

circumstances to their children than to talk about past or future circumstances, which 

would make mapping easier for children to perform because of the availability of events 

and objects, parent speech lines were coded for grammatical tense.  It was hypothesized 

that parents would use the present tense more often than the past or future tense, 

especially with younger children.   

Descriptives 
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Table 7 displays descriptive statistics for each parental verb tense category, 

separated by age group.  By far, the most common parent utterances were statements in 

present tense (M=429.30, SD=129.41), followed by questions in present tense 

(M=208.80, SD=72.79).  Statements or questions in past or future tense were 

comparatively infrequent.  The least common types of parent utterances across ages were 

questions framed in the future tense (M=7.10, SD=5.39).   

Significance Testing 

Across all ages, parents were significantly more likely to ask questions in present 

tense (M=208.80, SD=72.78) than to ask questions in past tense (M=19.00, SD=15.97), 

t(19)=12.029, p<.001.  Parents were also significantly more likely to ask questions in 

present tense (M=208.80, SD=72.78) than in future tense (M=7.10, SD=5.40), 

t(19)=12.228, p<.001.  Finally, parents were significantly more likely to ask questions in 

past tense (M=19.00, SD=15.97) than in future tense (M=7.10, SD=5.40), t(19)=3.881, 

p=.001. 

Parents’ preference for the present tense was also seen in the individual age 

groups.  In the 18-month age group, parents were significantly more likely to ask 

questions in present tense (M=225.40, SD=98.35) than in past tense (M=16.40, 

SD=19.14), t(4)=4.597, p=.01, and were also significantly more likely to ask questions in 

present tense (M=225.40, SD=98.35) than in future tense (M=5.60, SD=4.22), 

t(4)=4.844, p=.008.  The same patterns of significance held true in the 22-month, 26-

month, and 30-month age groups (see Table 7 for detailed descriptive statistics).   
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Parents also preferred the present tense when making statements, as opposed to 

questions.  Across all ages, parents made more statements in the present tense 

(M=429.30, SD=129.42) than in the past tense (M=50.70, SD=44.49), t(19)=15.472, 

p<.001, and parents also made more statements in the present tense (M=429.30, 

SD=129.42) than in the future tense (M=23.65, SD=9.44), t(19)=14.096, p<.001.  There 

was also a significant difference between parent statements in the past tense (M=50.70, 

SD=44.49) and in the future tense (M=23.65, SD=9.44), t(19)=2.833, p=.011. 

The same relationship appeared within individual age groups for parent 

statements as appeared for parent questions.  In the 18-month age group, parents made 

significantly more statements in the present tense (M=426.00, SD=184.04) than in the 

past tense (M=38.80, SD=28.96), t(4)=5.116, p=.007.  Parents also made significantly 

more statements in the present tense (M=426.00, SD=184.04) than in the future tense 

(M=20.40, SD=6.69), t(4)=4.876, p=.008.  The same relationships held true in the 22-

month, 26-month, and 30-month age groups (see Table 7 for detailed descriptive 

statistics). 

 Summary 

 Parents were more likely to use the present tense than the past or future tense 

across all age groups. This finding lends further support to the idea that children are 

frequently exposed to speech that relates to the immediate environment.  Parents were 

less likely to talk to their children about past or future events than they were to focus on 

current or visually available actions and objects.  Like the parental focus on objects that 

are present, this parental speech characteristic may help children learn language by 
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limiting the number of possible actions or objects that could be the referent of a spoken 

word. 

 

Conclusions 

A dataset comprised of 20 naturalistic videos was analyzed to determine the 

frequency of the verbal and nonverbal social cues for language provided by parents to 

their children. One of the primary questions motivating this research was whether 

children receive accurate, frequent information about word-object mappings in the form 

of parental input, and if so, what types of information they receive in a typical home 

environment.  The results of this study show that indeed, children frequently receive 

useful information for learning new words.  For example, in a significant majority of 

cases, referents of parents’ speech were visually available in the child’s immediate 

environment.  Parents primarily talked about present objects, and talked about present 

events significantly more than about events in the future or in the past.  By talking about 

objects and events that were accessible to the child, parents decreased the difficulty of 

word-object mapping.  They also highlighted relevant objects by pointing, thus increasing 

the likelihood of accurate word learning.  In addition to promoting object salience, 

parents highlighted the words for the objects they were talking about by frequently 

placing words for present objects at the end of the speech line.  Although explicit 

teaching of object names was not common, the other cues provided by parents 

nevertheless allow us to conclude that in a typical home environment, children are 

provided with frequent, accurate, and salient cues for word learning.  This conclusion has 
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strong implications for theories of language acquisition; it contradicts claims that the 

speech available to language learners frequently contains misleading or insufficient 

information. 

Another primary question motivating this dissertation was whether parents adapt 

their cues to reflect and support children’s further language development.  In Study 1, 

children who spoke in longer sentences tended to have parents who spoke in longer 

sentences.  These effects appeared within individual age groups, signifying that these 

differences are not due merely to parents’ perception of their children’s general 

maturation, but may be specifically linked to language development.  However, it is 

probable that the relationships seen between quantity of parent and child speech are 

driven by the parent, rather than the child; previous research has found that quantity of 

parent speech predicts quantity of child speech (e.g., Huttenlocher et al., 1991), and this 

research seems to confirm that finding.  In order to determine whether, in turn, children’s 

language development is able to predict parents’ patterns of social linguistic cues, Study 

2 investigates the relationships between parent speech and child knowledge in greater 

detail. 

 

Study 2: Maternal Social Cues for Known, Familiar, and Unknown Labels 

Results from Study 1 showed that in naturalistic settings, children are provided 

with frequent, accurate social cues for language acquisition.  Parents in Study 1 talked 

about present objects and used the present tense almost exclusively.  They used pointing 

as a joint attention cue to highlight objects, and they often placed an object word in the 
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final position of their speech line, thus highlighting the word concurrently with the 

object.  Because Study 1 was a naturalistic study, these findings represent evidence that 

parents do perform these adjustments and provide these cues in day-to-day life, and that 

children are indeed able to rely on everyday speech from their parents as a strong support 

for word learning. 

The primary research question motivating Study 2 was whether children’s 

knowledge status for individual words could accurately predict the frequencies and types 

of maternal speech patterns and gestures related to those words, and whether mothers’ 

speech patterns and cues in a language-focused environment could predict their child’s 

overall vocabulary development.  Study 1 demonstrated the relationships between 

parental cues and child knowledge on a broader scale; Study 2 adds to the findings of 

Study 1 by examining these relationships in more detail. Analyses asked what social cues 

mothers provided to their children while talking about familiar objects for which a child 

knew the label, and what cues they provided when the object was unfamiliar, or when the 

child did not know the label.   

Cleave and Bird (2006) and Masur (1997) researched similar questions.  Masur’s 

study used toy animals as stimuli, focused on the development of principles and word-

learning biases, and asked whether mothers label whole animals before parts; whether 

mothers explicitly indicate referents for object labels; and whether mothers provide 

different information for novel versus familiar toy animals.  The sample in Masur’s 

(1997) study ranged from 10 months to 21 months, and mothers’ speech was examined 

longitudinally.  Cleave and Bird (2006) investigated mothers’ speech about known versus 
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unknown nouns and verbs.  There was no intermediate condition representing words that 

were familiar but not necessarily known by the child. They coded for verbal and syntactic 

cues such as amount of talk, salience of word, and utterance length, and for physical cues 

as a whole construct, which they called “physical support”.  They did not code each type 

of gesture or social cue individually.   

The methods and analyses of Study 2 expanded on the work of Masur, Cleave, 

and Bird in several ways.  First, a “somewhat known” condition was introduced to fill the 

gap in Cleave and Bird’s (2006) work, and objects used in the study were both animate 

and inanimate, while Masur’s objects were animate only.  Second, the social and 

nonverbal cues included in coding were analyzed more thoroughly, by analyzing the 

unique patterns of use for each type of cue as related to the knowledge level of the child.  

Third, coding included mean number of words per speech line as a variable, to determine 

whether the number of maternal words per line was related to the child’s level of word 

knowledge. 

If social input cues such as pointing, movement, syntactic highlighting of words, 

and parent feedback are useful to children learning language, then we would expect to see 

more of these tactics used when words or objects are unfamiliar to the child, and we 

would also expect to see that children whose mothers use these tactics more frequently 

have more highly developed vocabularies.  However, if mothers do not alter their input 

strategies by knowledge condition, we might conclude that children are not exposed to 

targeted language information, and that the volume of overall parental input is more 

useful than knowledge-specific strategies for language learning.  It was hypothesized that 
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social cues would be more frequent in the Unknown condition than in the Mixed, 

Somewhat Known, or Known conditions, and that social cues would be more frequent in 

the Somewhat Known condition than in the Known condition.  It was also hypothesized 

that maternal use of social cues would be positively correlated with child MCDI score, 

such that mothers who used these cues more frequently would tend to have children with 

higher scores on the MCDI. 

 

Methods  

Participants 

Participants were 24 children (11 boys, 13 girls) from the ages of 18.1 to 21.9 

months (M = 20.3 months, SD = 1.3 months), and their mothers.  This age range was 

selected to represent the beginning to middle range of the “vocabulary spurt,” a period 

during which children are rapidly gaining vocabulary, especially nouns (Goldfield & 

Reznick, 1990).  Mothers and children were selected from a database housed at the 

University of California, Los Angeles (UCLA) Baby Lab.  Selection was based on the 

child’s age, and mothers were contacted by phone to request participation.   

Demographics of the mother-child dyads were representative of the UCLA/ 

Westwood and West Los Angeles area.  Demographic information was not directly 

collected, but children primarily came from middle-SES to high-SES backgrounds, and 

many of the mothers in the sample had completed a college education (some at UCLA).  

Experimental sessions were conducted between the hours of 9 am and 5 pm; because of 
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this, the mothers who were able to participate were, for the most part, employed only 

part-time or not currently working outside the home.  Mothers were specifically chosen, 

as opposed to parents in general, because almost all of the adult speech in Study 1 came 

from mothers, and because it is typical when studying infants and toddlers to see a much 

higher proportion of mothers than fathers participate.  Additionally, studies show that in 

speech to children, mothers and fathers do not significantly differ on mean length of 

utterance, amount of speech, or diversity of vocabulary (Pancsofar & Vernon-Feagans, 

2006; Rowe, Coker, & Pan, 2004).  Therefore, this study focused solely on maternal 

speech. 

Design 

This study was a one-way, within-subjects design.  Analyses included 

significance testing with ANOVAs as well as correlations using Pearson’s r.  Variables 

coded included: child’s knowledge of predetermined words (known, somewhat known, or 

unknown), as reported by the child’s mother on a study-specific checklist; child’s sex and 

age; child’s score on the MacArthur-Bates Communicative Developmental Inventory 

(MCDI) (Fenson et al., 1994); mother’s mean length of utterance; mother’s use of verbal 

cues such as repetition, explicit naming, and placing an object word at the end of the 

sentence; and mother’s use of nonverbal cues such as gesture, movement, and pointing.  

A full list of variables with coding descriptions is presented in Table 8.   

Materials 

Materials for this study included the MacArthur-Bates Communicative 

Developmental Inventory (MCDI); a Word Knowledge Checklist (WKC) on which 
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mothers rated their child’s level of knowledge of words and objects specific to this study 

(see Appendix 1); and multiple toys that corresponded to the words about which the 

parent was asked on the WKC (pictures of toys are presented in Appendix 2).  The 

checklist was based on item analyses from the MCDI indicating which words are most 

frequently and least frequently known among children from 18 to 22 months, and was 

used to determine the knowledge status of each of these words for each individual child.  

Mothers were asked, for each word, whether their child often used the word correctly, 

sometimes used the word correctly, rarely used the word correctly, or had never said the 

word. In addition to indicating the child’s level of knowledge for each word, the parent 

filling out the WKC was asked to indicate whether each object was familiar, somewhat 

familiar, or not at all familiar to the child, regardless of whether the child knew the word 

for the object.  For example, a child might be very familiar with a household object such 

as scissors, but might not yet have said the word “scissors”.  In addition to the words of 

interest, distractor items asking about words that were not being studied, and about the 

child’s pronunciation, were included in the checklist.  In past studies, parents have been 

found to report accurately on their children’s vocabulary knowledge (e.g., Ring & 

Fenson, 2000).  The self-report checklist, as a measure of child knowledge, was expected 

to have similar reliability and validity to the MCDI.   

By collapsing across the middle levels of familiarity and word knowledge, three 

categories of toys were identified for this study:  familiar items whose labels were well 

known by the child; familiar items whose labels were somewhat known or poorly known 

by the child, or the labels for which the child had never said; and unfamiliar items whose 

labels were not at all known by the child. The toys for this study were child-friendly 
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representations of words that are frequently or infrequently known by children of this 

age, according to MCDI item analyses (see Appendix 2 for pictures of toys).  For 

example, a familiar item whose label is known by most children at these ages, based on 

MCDI item analyses (Dale & Fenson, 1996), is “ball” (87.5% of 18-month-olds; 95.8% 

of 22-month-olds).  A familiar item that is unknown by some children and known by 

others is “horse” (41.2% of 18-month-olds; 70.8% of 22-month-olds).  An unfamiliar 

item (especially in Southern California) whose label is unknown by most children at 

these ages is “sled” (1.3% of 18-month-olds; 8.3% of 22-month-olds).  Toy 

representations of each word on the checklist were selected to be approximately the same 

size and were intended to create similar levels of baseline interest in the child whenever 

possible.     

Novel words and items, while certainly unfamiliar to children, were not used 

because they would also be unfamiliar to mothers.  Since the outcome of interest was 

mothers’ production of words and cues for word learning, the words and items used for 

this experiment were ones with which a parent would be familiar, as would generally be 

the case outside the lab.  To ensure that all mothers used the same words to label the 

same items, the toys were presented in a medium-sized plastic pencil box at the 

beginning of each trial, with the lid closed (see Appendix 3).  The top of the box 

displayed one laminated, black-and-white label reading “This box contains:” and four 

smaller laminated black-and-white labels, each of which indicated the name of one of the 

objects in the box.  These labels were attached to the top of the box with Velcro so that 

they could be switched, meaning that different objects could be used for children with 

different levels of knowledge.  
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Experimental sessions were filmed using two digital cameras mounted at right 

angles to each other on the walls of the testing room; this was planned so that offline 

coders had two simultaneous viewing angles of the interaction between mother and child. 

The cameras both fed to a control room, which included a television, so that the 

experimenter could remotely monitor the sessions while they were in progress, and a 

series of sound and video mixing boards, set to record both video streams and the audio 

stream as a composite.  One viewing angle was displayed as the main image on the 

television screen, and the other was displayed as an inset in the upper left-hand corner of 

the screen.  DVDs were used to digitally record sessions from beginning to end. 

Procedure 

This experiment was conducted in the UCLA Language and Cognitive 

Development Lab.  Upon arrival at the lab, after a brief warm-up period to ensure the 

child was comfortable in the space, mothers were informed that the study’s goal was to 

investigate how children learn new words.  Mothers completed a consent form, and then 

were asked to complete both the MCDI and the Word Knowledge Checklist by indicating 

which words their child knew, and how well their child knew them.  While the mother 

was completing these forms, the experimenter or a research assistant played with the 

child participant, using toys available in the lab that did not overlap with words or objects 

used in the experiment itself (e.g., shape puzzles or a singing drum). 

When the MCDI and WKC were completed, the experimenter stepped into 

another room and, based on the mother’s report of child word knowledge, collected four 

items whose labels the child knew well (for example, a toy ball); four items with which 
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the child was familiar, but whose labels the child did not say or know very well (for 

example, a toy horse); and four items with which the child was unfamiliar, and whose 

labels the child did not say (for example, a toy sled).  If more items were found to fit 

these knowledge categories than were needed for the play session, toys were selected at 

random from the options available.  In addition, four objects were collected for a “mixed” 

condition, in which the items given represented varying levels of familiarity; this 

condition was created to more closely mimic the conditions of real life, in which there 

may be familiar objects and unfamiliar objects in the child’s immediate environment at 

the same time.  Thus, there were four experimental conditions, which lasted three minutes 

each:  the Mixed condition, the Known condition, the Somewhat Known condition, and 

the Unknown condition.  

The order in which children experienced these conditions was randomized across 

participants.  Before the first condition began, the experimenter started recording on the 

cameras, and then led the mother and child into the testing room, which was equipped 

with a small rectangular table and two child-size chairs.  The table was at approximately 

the center of the room, and two small videocameras were mounted on two of the walls at 

right angles to each other (one in front of the participants and one to their left).  The 

experimenter asked the participants to sit at the table. Participants were informed that the 

experiment would last for four blocks of three minutes, and that the experimenter would 

come back every three minutes to provide new toys and take back the old ones.  Then, the 

experimenter brought in the box containing the four toys for the condition that was to be 

experienced first, and placed it on the table in front of the mother and child. These were 

the only toys in the testing room.  The experimenter instructed the mother to play with 
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the toys and talk to her child as she normally would, while using the toys to stimulate 

play and conversation.  The experimenter then left the room and timed three minutes.  

After three minutes had passed, the experimenter came back into the room, gathered up 

the toys from the first condition and replaced them with the toys appropriate to the 

second condition, and left again.  The same procedure was followed for the third and 

fourth conditions.   

 After 12 total minutes of dyadic play (three for each block), the experimenter re-

entered the room, turned off the camera, and thanked the mother and child for their 

participation in the experiment.  Including the time taken to switch toys between trials, 

each videotaped session lasted approximately 15 minutes.  The entire experiment, 

including completion of the MCDI and WKC, lasted approximately 45 minutes.  After 

the experiment had ended, mothers and children were compensated for their participation 

with an age-appropriate picture book. 

Results 

Reliability Coding 

Inter-rater reliability for all variables was calculated separately for each variable 

on the coding sheet.  Trained undergraduate research assistants coded videos 

independently, and their data was then entered into SPSS to calculate Cohen’s kappa.  

Table 9 presents the average inter-rater reliability (Cohen’s kappa) for each variable.  

Following the cutoffs recommended by Landis and Koch (1977), variables with a kappa 

value lower than 0.41 were not included in analyses.  Variables with kappas lower than 

this cutoff, which were excluded from analyses, were the following: Mother prompts 
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child to use an object; mother prompts child to pretend with an object; mother corrects 

child’s speech; mother affirms child’s speech; and mother extends child’s speech.  These 

variables will be examined separately in future research. 

 

Mother and Child Speech Characteristics 

Descriptive statistics and frequencies for coded variables, by condition, are 

presented in Table 10.  Maternal word count and child word count were calculated for 

each of the four knowledge conditions (Known, Unknown, Somewhat Known, and 

Mixed).  Mothers produced a mean of 773.5 words (tokens) in total across all four 

conditions (SD = 319.2).  Study run time was approximately 12 minutes, meaning that 

the mothers in this study produced words at a rate of approximately 3865 tokens/hour, 

which is consistent with the ranges noted earlier (Behrens, 2006).  Children produced a 

mean of 125.3 words (tokens) across all four conditions (SD = 48.6), leading to a mean of 

626 tokens/ hour.  Additionally, mothers used a mean of 3.3 words per line of speech (SD 

= 0.9), and children used a mean of 1.5 words per line of speech (SD = 0.3).  Child word 

count, lines of speech, and words per line also did not significantly differ between 

conditions.  Mothers’ word count, lines of speech, and words per line also did not 

significantly differ between knowledge conditions, with one exception.  Paired-samples t-

tests with a Bonferroni correction to p=.008 showed that mothers used more words per 

line in the Known condition (M=3.91, SD=0.78) than in the Unknown condition 

(M=3.61, SD=0.75), t(22)=-2.889, p=.009. 
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To investigate whether mother and child speech in Study 2 was similar in quantity 

to parent and child speech in Study 1, a series of one-way ANOVAs (p=.05) were 

conducted.  There were no significant differences between Study 1 and Study 2 in child 

words per hour or in adult words per hour.  However, the difference in parent words per 

line between Study 1 (M=4.88, SD=0.90) and Study 2 (M=3.3, SD=0.87) was found to be 

significant, F(42,1)=34.80, p<.001.  Similarly, the difference in child words per line 

between Study 1 (M=2.49, SD=0.98) and Study 2 (M=1.48, SD=0.30) was also found to 

be significant, F(42,1)=23.26, p<.001.  The experimental setting, while designed for 

children and parents, was certainly less comfortable and familiar than the families’ own 

homes would have been, and this difference in setting may have contributed to the 

differences in parent and child words per line. 

Do Maternal Speech Characteristics Predict Child Language Measures? 

All Conditions 

For each condition, maternal word counts (number of tokens), lines of speech, and 

words per line of speech were calculated.  In order to determine whether these speech 

variables were predictive of children’s performances on the MacArthur-Bates 

Communicative Developmental Inventory (MCDI; Fenson et al., 1994), correlations were 

performed.  Significant correlations are reported in Tables 11a-e. 

Across all knowledge conditions, the number of maternal words per line of speech 

was found to be correlated with the child’s MCDI raw score, Pearson’s r(22)=.441, p(2-

tailed)=.031.  However, after controlling for age by entering age in months into a partial 

correlation with words per line and MCDI score, the correlation between maternal words 
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per line and MCDI score was no longer significant, Pearson’s r(22)=.379, p(2-

tailed)=.074.  There was no significant correlation between age and MCDI raw score 

alone; instead, age was a partial mediator of the relationship between maternal words per 

line and MCDI score.  For each child, the age- and gender-adjusted MCDI percentile was 

calculated based on the MCDI scoring manual.  Across all conditions, neither mother’s 

word count nor mother’s words per line were significantly correlated with child’s MCDI 

percentile.   

All correlations from this point forward include age in months entered as a partial 

predictor variable, to eliminate the effects of age and focus exclusively on language 

development. 

The relationship between amount of maternal speech and amount of child speech 

was also investigated.  Controlling for age in months, no significant correlations were 

discovered between maternal word count and child word count, or between maternal 

words per line and child words per line. 

Known Condition 

Because we expected that the relationship of maternal speech characteristics to 

child language scores might differ based on child knowledge status, we computed 

correlations between maternal word count, maternal words per line, child MCDI score, 

child MCDI percentile, and child words per line for each knowledge condition 

individually.  In the Known condition, maternal words per line were significantly 

correlated with MCDI raw score, controlling for age in months, Pearson’s r(22)=.422, 

p(2-tailed)=.045.  Maternal words per line were not significantly correlated with MCDI 
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percentile, and maternal word count was not significantly correlated with either MCDI 

score or MCDI percentile.  The relationship between amount of mother’s speech and 

amount of child speech was also investigated.  Mother’s word count was significantly 

correlated with child words per line, Pearson’s r(22)=.425, p(2-tailed)=.043, and parent 

words per line were also significantly correlated with child words per line, Pearson’s 

r(22)=.486, p(2-tailed)=.019. 

Other Conditions 

In the Somewhat Known, Unknown, and Mixed conditions, no correlation was 

found between mothers’ words or mothers’ words per line and child MCDI score or 

percentile.  There were also no significant correlations found between maternal words or 

maternal words per line and child words or child words per line. 

 

How Do Mothers’ Nonverbal Cues Differ By Children’s Knowledge Status? 

The following analyses report descriptive statistics, then significance testing, and 

then correlations for maternal nonverbal cues such as pointing to objects, touching 

objects, demonstrating functions of objects, and pretending with objects. 

Pointing to Objects 

Coders recorded the frequency with which mothers pointed to one of the toy 

objects, whether or not the point was accompanied by the mother concurrently saying the 

target word for the object indicated.  The definition of a point was that the mother’s index 
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finger had to be extended and directed at an object, with the other fingers retracted.  A 

one-way within-subjects ANOVA with alpha of .05 revealed that mothers pointed more 

in some conditions than others, F(3,21)=3.39, p=.023.  Post-hoc paired-samples t-tests 

with a Bonferroni correction (alpha = .008) revealed that mothers pointed significantly 

more in the Unknown condition (M=3.52, SD=4.08) as compared to the Somewhat 

Known condition (M=1.35, SD=1.43), t(22)=-2.895, p=.008.  There were no other 

significant differences between conditions. 

Coders also recorded the frequency with which mothers pointed to the same 

object for which they concurrently uttered the target word; in other words, the frequency 

of a point co-occurring with a correct label for the indicated object.  The definition of a 

target word concurrent with a point was that the target word was uttered by the mother in 

the same line of speech during which the mother’s pointing action occurred.   

In order to determine how predictive of a word-object match a pointing gesture 

was, the ratio of instances in which mothers pointed to the same object as was mentioned 

in their speech line, to the number of instances in which mothers pointed to any object, 

was calculated.  In 61.23% of pointing instances (SD=38.94%), the object indicated by 

the pointing gesture was the same as the object mentioned in the speech line.  A one-way 

within-subjects ANOVA with alpha = .05 did not reveal any differences by knowledge 

condition in either the frequency of pointing, or the ratio of points to the same object over 

all points. 

Touching Objects 
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Coders recorded the frequency with which mothers touched one of the toy 

objects, whether or not the touch was accompanied by the mother concurrently saying the 

target word for the object indicated.  A touch was defined as an instance of the palm of 

the mother’s hand, or the tips of her fingers, making contact with an object. A one-way 

within-subjects ANOVA with alpha = .05 did not reveal any differences in frequency of 

touch by condition. 

Coders also recorded the frequency with which mothers touched the same object 

for which they concurrently uttered the target word; in other words, we measured the 

frequency of a touch co-occurring with a correct label for the indicated object.  The 

definition of a target word concurrent with a touch was that the target word was uttered 

by the mother in the same line of speech during which the mother’s touching action 

occurred.  A one-way within-subjects ANOVA with alpha = .05 did not reveal any 

differences by condition. 

In order to determine how predictive of a word-object match a mother’s touch of 

an object was, the ratio of instances in which mothers touched the same object as was 

mentioned in their speech line, to the number of instances in which mothers touched any 

object, was calculated.  In 48.52% of the instances in which mothers touched objects 

(SD=25.82%), the object touched was the same as the object mentioned in the speech 

line.  A one-way within-subjects ANOVA with alpha = .05 showed that there were 

significant differences in this ratio between knowledge conditions, F(3,69)=5.13, p=.003.  

However, post-hoc paired samples t-tests with a Bonferroni correction to p=.008 revealed 
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no differences between knowledge conditions that met the adjusted standard for 

significance.   

Additionally, a paired-samples t-test showed that across all conditions, the 

percentage of mother’s points to the same object mentioned, out of all points 

(M=61.23%, SD=38.94%), was significantly higher than the percentage of mother’s 

touches of the same object mentioned, out of all points(M=48.52%, SD=25.82%), 

t(23)=2.160, p=.041.  Thus, touching an object was less predictive of a word-object 

match than was pointing to an object.   

Demonstrating Objects’ Uses 

Coders recorded the frequency with which mothers demonstrated the use or 

function of an object.  In order to be considered a demonstration, an act would have to 

represent a possible affordance of that object.  For example, a toy camera could be used 

to “take pictures,” but could not be used as a hat.  An animal (e.g., a wolf or moose) 

could walk or run across the table, but could not fly through the air or drive a car.  A one-

way within-subjects ANOVA with alpha = .05 did not reveal any differences in 

frequency of demonstration by condition.  Averaged across all conditions, demonstrations 

of object use (M=28.38, SD=16.89) were more prevalent than pretending with objects 

(M=11.50, SD=11.49), t(23)=5.859, p<.001.  This relationship also held true in the 

Known condition, the Somewhat Known condition, and the Mixed condition.  However, 

in the Unknown condition, no significant difference was found between the number of 

demonstrations and the number of pretending acts. 

Pretending With Objects 
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Coders also recorded the frequency with which mothers pretended with an object 

or used the object in ways that would not occur in real life.  Pretending was defined as a 

use of an object that was not according to the object’s designated function or customary 

use.  For example, a toy camera being used as a hat or a moose flying through the air 

would be examples of “pretending” events.  A one-way within-subjects ANOVA with 

alpha = .05 revealed a difference in frequency of mothers’ pretending by condition, 

F(3,21)=4.11, p=.01.  Post-hoc paired-samples t-tests with a Bonferroni correction (alpha 

= .008) revealed that mothers pretended more often in the Unknown condition (M=4.09, 

SD=3.36) than in the Known condition (M=1.22, SD=1.59), t(22)=-4.110, p<.001.  No 

other significant differences were found between conditions. 

Do Mothers’ Nonverbal Cues Predict Child Language Measures? 

All Conditions 

The relationship between frequency of maternal gesture variables (mother 

pointing to an object, touching an object, demonstrating the function of an object, or 

pretending with an object) was explored by performing correlations between these 

variables and both child MCDI score and percentile, across all knowledge conditions.  

None of the maternal gesture variable frequencies were found to be significantly 

correlated with either child MCDI score or percentile.   

Known Condition 

Because we expected that the relationship of parent gesture and attention 

variables to child language scores might differ based on child knowledge status, we 
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computed correlations between gesture variables (mother touching an object, 

demonstrating the function of an object, or pretending with an object) and child MCDI 

score and percentile for each knowledge condition individually.  Correlations were not 

computed using “mother points to an object” as a predictor variable, because the 

frequency of this event was quite low in the individual knowledge conditions.  In the 

Known condition, the frequency with which the mother touched an object while saying 

the name for that object was significantly correlated with the child’s MCDI score (see 

Figure 5), Pearson’s r(22)=.458, p(2-tailed)=.028; there was no significant correlation 

between frequency of touches and child’s MCDI percentile.  The frequency with which 

the mother demonstrated the function of an object was significantly correlated with the 

child’s MCDI score, Pearson’s r(22)=.598, p(2-tailed)=.003, and with the child’s MCDI 

percentile, Pearson’s r(22)=.491, p(2-tailed)=.017.  The frequency with which the mother 

used an object to pretend was also significantly correlated with the child’s MCDI raw 

score, Pearson’s r(22)=.566, p(2-tailed)=.005, and with the child’s MCDI percentile, 

Pearson’s r(22)=.440, p(2-tailed)=.036.   

Somewhat Known Condition 

When objects were somewhat known to the child, there were no significant 

correlations found between the frequency with which mothers or the frequency with 

which mothers touched the object while saying the name for that object and child MCDI 

score or percentile.  The frequencies of maternal demonstrations, pretending events, were 

also not significantly correlated with child MCDI score or percentile.  However, the 

number of times a mother touched an object while concurrently saying the name for that 
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object was correlated with the number of maternal demonstrations, Pearson’s r(22)=.463, 

p(2-tailed)=.026, and also was correlated with the number of maternal pretending events, 

Pearson’s r(22)=.642, p(2-tailed)=.001.  The number of maternal pretending events was 

also highly correlated with the number of maternal demonstration events, Pearson’s 

r(22)=.655, p(2-tailed)=.001. 

Unknown Condition 

When objects were unknown to the child, the number of times the mother touched 

an object while concurrently saying the target word was significantly correlated with 

child MCDI score, Pearson’s r(21)
1
=.476, p(2-tailed)=.025, and with child MCDI 

percentile, Pearson’s r(21)=.444, p(2-tailed)=.038.  The frequencies of maternal 

demonstrations, pretending events, were not significantly correlated with child MCDI 

score or percentile.  However, the number of times a mother touched an object while 

concurrently saying the name for that object was correlated with the number of maternal 

demonstrations, Pearson’s r(21)=.448, p(2-tailed)=.036. 

Mixed Condition 

When the objects present varied in their familiarity to the child, there were no 

significant correlations between the number of times mothers touched an object while 

concurrently saying the target word, and child MCDI score or percentile.  There were 

also no significant correlations between number of maternal demonstrations or pretending 

events and child MCDI score or percentile.  However, the number of maternal 

                                                           
1
 For the Unknown condition, df=21 because there was one child whose mother indicated that he knew all the words 

on the WKC; thus, he did not participate in the Unknown condition. 
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demonstrations was again correlated with the number of maternal pretending events, 

Pearson’s r(22)=.689, p(2-tailed)<.001.  This pattern of correlation between 

demonstration and pretending across conditions may imply that mothers who physically 

interacted more with the objects did so in multiple ways.   

 

How Do Maternal Syntax and Pronoun Use Differ by Child’s Knowledge Status? 

The following analyses report descriptive statistics, then significance testing, then 

correlations for maternal syntax and pronoun use.  Variables addressed are explicit 

naming, placement of the target word at the end of the speech line, use of a pronoun to 

replace an object word, repetition of an object word, and use of questions.   

Explicit Naming 

We measured the frequency with which mothers used the target word in an 

explicit-naming syntactic frame.  A speech line was counted as explicit naming if it 

contained the target word, introduced by a frame such as “It’s a __,” “That’s a ___,” or 

“Look, a ___.”  Variations on these frames were also accepted, e.g., “Look, (child’s 

name), it’s a ___,” or “Wow, it’s a ___, see that?”   A one-word speech line containing 

only the target word was also characterized as explicit naming, e.g., “Ball,” “Cup,” or 

“Moose”.  Explicit naming syntactic frames had as their primary focus the provision of 

the label for the target object.  Across all conditions, an average of 11.43% of all lines 

contained the explicit naming frame (SD=5.55).  A one-way within-subjects ANOVA 
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with alpha = .05 did not reveal any significant differences in frequency of explicit naming 

between conditions. 

Target Word at End of Speech Line 

Coders recorded the frequency with which mothers placed the target word in the 

final position of their line of speech.  A one-word speech line containing only the target 

word was also counted as a line in which the target word was in the final position.  

Summed across all conditions, an average of 45.17 lines had the target word at the end 

(SD=20.30).  On average, out of all maternal speech lines, 19.74% had the target word at 

the end (SD=8.65%).  A one-way within-subjects ANOVA with alpha = .05 did not 

reveal any significant differences in placement of the target word at the end of the speech 

line between conditions. 

Maternal Pronoun Replacement 

Coders recorded the frequency with which mothers replaced the target word in a 

speech line with a pronoun.  Pronouns used to introduce a target word or to replace 

another word were not counted under this definition.  In order to be considered 

“replaced”, the target word must not have appeared at all in the speech line; instead, the 

target object was only denoted by a pronoun.  Pronouns included but were not limited to:  

“it,” “that,” “those,” “these,” “that one,” “him,” and “her.”  For example, in the speech 

line, “Look at that, it’s a blue car,” “that” and “it” would be coded as pronouns, but they 

would not be coded as having replaced the target word, since the word “car” still 

appeared in the speech line.  In the line, “Yes, it’s blue” (referring to the car), “it” would 

be coded as a pronoun replacing the target word “car”.  Across all conditions, mothers 
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replaced the target word with a pronoun in an average of 22.78% of lines (SD=7.37).  A 

one-way within-subjects ANOVA revealed a significant difference in pronoun 

replacement between conditions, F(3,21)=3.20, p=.029.  Post-hoc paired-sample t-tests 

with a Bonferroni correction (alpha = .008) revealed that mothers used pronouns to 

replace target words more often in the Unknown condition (M-14.48, SD=8.11) than in 

the Somewhat Known condition (M=10.57, SD=7.01), t(22)=-2.893, p=.008.  No other 

significant differences were found between conditions. 

Repetition of Target Word 

Coders recorded the frequency with which mothers repeated the target word in 

consecutive lines of speech, whether or not their consecutive lines were interrupted by 

child speech.  For example, a mother who said “Look, is that a dog?” in Line 1 and said 

“That’s a nice dog” in Line 2 would be counted as having repeated the target word in 

consecutive lines.  If a mother said “Look, is that a dog?” in Line 1, was answered by her 

child saying “Yeah” in Line 2, and the mother continued on to say “That’s a nice dog” in 

Line 3, the mother would also be counted as having repeated the target word in 

consecutive lines.  A one-way within-subjects ANOVA revealed no differences in 

repetition of the target word by condition. 

Maternal Questions 

Coders recorded the mood of all maternal sentences; that is, whether mothers 

phrased their sentences as questions or as statements.  A sentence was coded as a 

question when it was phrased in the interrogative mood (e.g., “Is that a…,” “Are 

those…,” or “Do you…”), when it began with a “question word” (e.g., “Who is…,” 
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“What are…,” “Where is…,” “How do…,” etc.), or when it ended with an upturned voice 

and/or an interrogative interjection (e.g., “That’s a nice boat, huh?” or “It’s a wolf, 

right?”).  A one-way within-subjects ANOVA revealed a significant difference in number 

of mothers’ questions by condition, F(3,21)=4.72, p=.005.  Post-hoc paired-sample t-tests 

with a Bonferroni correction (alpha = .008) revealed that mothers asked the most 

questions in the Known condition; however, the only significant difference was between 

maternal questions in the Known condition (M=22.22, SD=8.58) and in the Unknown 

condition (M=17.00, SD=8.74), t(22)=3.425, p=.002.   

Does Maternal Pronoun Replacement Predict Child Language Measures? 

All Conditions 

The number of times a mother used a pronoun to replace the target word in a line 

of speech, across all conditions, was coded according to the criteria described above.  

Correlations were performed to examine the relationship between maternal pronoun 

replacement and child MCDI score and MCDI percentile, across all knowledge 

conditions.  A significant correlation was found between frequency of maternal pronoun 

replacement and child MCDI score, Pearson’s r(22)=.557, p(2-tailed)=.006, and a 

significant correlation was also found between frequency of maternal pronoun 

replacement and child MCDI percentile, Pearson’s r(22)=.470, p(2-tailed)=.024.   

Known Condition 

Because we expected that the relationship of maternal pronoun replacement to 

child language scores might differ based on child knowledge status, we computed 
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correlations between maternal pronoun replacement and child MCDI score and percentile 

for each knowledge condition individually.  No correlations were found between the 

frequency with which mothers replaced the target word with a pronoun and either child 

MCDI score or child MCDI percentile. 

Somewhat Known Condition 

When the objects were somewhat known to the child, maternal pronoun 

replacement was significantly correlated with child’s MCDI raw score, Pearson’s 

r(22)=.597, p(2-tailed)=.003, and also was significantly correlated with child’s MCDI 

percentile, Pearson’s r(22)=.487, p(2-tailed)=.019. 

Unknown Condition 

When objects were unknown to the child, the number of maternal uses of 

pronouns to replace the target word was significantly correlated with the child’s MCDI 

score, Pearson’s r(21)=.610, p(2-tailed)=.003, and with the child’s MCDI percentile, 

Pearson’s r(21)=.599, p(2-tailed)=.003. 

Mixed Condition 

When the objects present varied in their familiarity to the child, the number of 

maternal uses of pronouns to replace the target word was correlated with child MCDI 

score, Pearson’s r(22)=.568, p(2-tailed)=.005, and was marginally correlated with child 

MCDI percentile, Pearson’s r(22)=.399, p(2-tailed)=.059. 

Does Maternal Syntax Predict Child Language Measures? 
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All Conditions 

To discover whether maternal syntax and child language measures were related, 

correlations were computed between child MCDI score and MCDI percentile, and 

maternal explicit naming, placement of target word at the end of a speech line, and 

repetition of the target word in consecutive speech lines. No significant correlations were 

found between any of the three syntax variables and child MCDI score or percentile.  

However, these three variables were found to be highly correlated.  Maternal explicit 

naming was correlated with maternal placement of the target word at the end of a speech 

line, Pearson’s r(22)=.654, p(2-tailed)=.001, and was also correlated with maternal 

repetition of the target word in consecutive lines, Pearson’s r(22)=.660, p(2-tailed)=.001.  

Maternal repetition of the target word was also correlated with maternal placement of the 

target word at the end of a speech line, Pearson’s r(22)=.490, p(2-tailed)=.018.  These 

correlations are not computed at the level of the individual speech line, but at the level of 

the video, so two explanations for this relationship are possible.  It could be that mothers 

who frequently use one of these syntactic cues also frequently use the others, 

independently of each other.  However, it could also be the case that these measures 

overlapped frequently at the level of the individual line, and that mothers are likely to use 

these cues in conjunction with each other – for example, when an object is named 

explicitly, perhaps the word for that object is likely to appear at the end of the line of 

speech. 

Known Condition 
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Because we expected that the relationship of maternal syntax to child language 

scores might differ based on child knowledge status, we computed correlations between 

maternal syntax and child MCDI score and percentile for each knowledge condition 

individually.  No correlations were found between child MCDI score or percentile and 

the frequency of mothers’ explicit naming, mothers’ placement of the target word at the 

end of the speech line, or mothers’ repetition of the target word in consecutive lines. 

Somewhat Known Condition 

In the Somewhat Known condition, there were no significant correlations between 

frequency of mothers’ explicit naming, mothers’ placement of the target word at the end 

of the speech line, or mothers’ repetition of the target word in consecutive lines and child 

MCDI score or percentile.  However, the frequency of maternal explicit naming events 

was significantly correlated with number of maternal placements of the target word at the 

end of the speech line, Pearson’s r(22)=.723, p(2-tailed)<.001, and also was significantly 

correlated with number of maternal repetitions of the target word in consecutive lines, 

Pearson’s r(22)=.648, p(2-tailed)=.001. 

Unknown Condition 

In the Unknown condition, there were no significant correlations between 

frequency of mothers’ explicit naming, mothers’ placement of the target word at the end 

of the speech line, or mothers’ repetition of the target word in consecutive lines and child 

MCDI score or percentile.  However, the number of times the mother explicitly named 

the object was correlated with the number of times the mother placed the target word at 

the end of the line of speech, Pearson’s r(21)=.707, p(2-tailed)<.001, and was correlated 
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with the number of times the mother repeated the target in consecutive lines, Pearson’s 

r(21)=.538, p(2-tailed)=.010.  Additionally, the number of times the mother repeated the 

target in consecutive lines was correlated with the number of times the mother placed the 

target word at the end of the line, Pearson’s r(21)=.565, p(2-tailed)=.006. 

Mixed Condition 

In the Mixed condition, there were no significant correlations between frequency 

of mothers’ explicit naming, mothers’ placement of the target word at the end of the 

speech line, or mothers’ repetition of the target word in consecutive lines and child 

MCDI score or percentile.  However, the number of times the mother explicitly named an 

object was again correlated with the number of maternal placements of the target word at 

the end of a speech line, Pearson’s r(22)=.447, p(2-tailed)=.032, and was also correlated 

with the number of maternal repetitions of the target word in consecutive lines, Pearson’s 

r(22)=.595, p(2-tailed)=.003. 

 

How Do Maternal Prompts Differ By Child’s Knowledge Status? 

In order to explore the ways in which mothers prompted their children for 

information, action, or engagement, we measured the frequencies of four different types 

of maternal prompts and compared the frequency of each in the four knowledge 

conditions.  These four prompts were:  Prompt for Labeling, Prompt to Show, Prompt to 

Use, and Prompt to Pretend.  A prompt for labeling was recorded when the mother asked 

the child to provide a word for the target object, either explicitly (e.g., “What is this 



 

 

76 

 

one?”) or implicitly (e.g., “This is a….?”)  A prompt to show was recorded when the 

mother asked the child for the location of an object (e.g., “Where’s the horse?”), or when 

the mother instructed or asked the child to indicate or hold up the requested object (e.g., 

“Can you point to the horse?” or “Show me the horse.”).  A prompt to use the object was 

recorded when a mother instructed or asked the child to play with the object or 

demonstrate its function in a manner consistent with real-life affordances (e.g., “Can you 

make the owl fly?” or “Drive the car over here.”)  A prompt to pretend with the object 

was recorded when a mother instructed or asked the child to play with the object or 

demonstrate its function in a manner that was inconsistent with real-life affordances (e.g., 

“Can you make the dog fly?” or “Put the shoe on the car.”  Because “Prompt to Use” and 

“Prompt to Pretend” did not meet the established kappa cutoff of 0.41, these variables 

will not be discussed in analyses.  The following analyses present descriptive statistics, 

significance testing, and correlations for the variables “Prompt to Label” and “Prompt to 

Show.” 

Prompt to Label 

Prompts to label were most common in the Known condition (M=8.79, SD=4.64), 

and were least common in the Somewhat Known condition (M=5.92, SD=5.00).  

However, this difference was not statistically significant. 

Prompts to Show 

Mothers’ prompts for children to show or point to objects were very similar 

across all four knowledge conditions.  There was no discernible difference between the 
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conditions, and a one-way within-subjects ANOVA revealed that no statistically 

significant difference existed. 

Which Types of Maternal Prompts Are Most Frequent in Each Condition? 

To determine which maternal strategies for stimulating child interaction were 

used most frequently, we compared the four different types of maternal prompts to each 

other, both across all conditions and within individual conditions. 

Analyses asked whether there were differences in the frequencies of mothers’ 

prompting children to label an object versus prompting children to show an object.  A 

paired-sample t-test revealed that across all conditions, mothers prompted their children 

to label an object (M=28.75, SD=14.39) more often than they prompted their children to 

show them an object (M=8.92, SD=12.12), t(23)=4.922, p<.001.  Because it was 

expected that preferred maternal strategies might vary by condition, the pattern of 

frequencies in each knowledge condition were also analyzed separately. 

In the Known condition, paired-sample t-tests revealed a similar pattern of 

frequencies to that found across all conditions. Mothers prompted their children to label 

an object (M=8.79, SD=4.64) more often than they prompted their children to show them 

an object (M=2.08, SD=3.11), t(23)=5.806, p<.001.  In the Somewhat Known condition, 

paired-samples t-tests also revealed a significant difference between frequencies of 

prompts to label an object (M=5.92, SD=5.00), and prompts to show an object (M=2.58, 

SD=4.17), t(23)=2.523, p=.019.  In the Unknown condition, a paired-samples t-test 

revealed that mothers prompted their children to label an object (M=6.83, SD=5.10) 

significantly more often than they prompted their children to show them an object 
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(M=1.70, SD=1.74), t(22)=4.663, p<.001.  In the Mixed condition, a paired-samples t-test 

again revealed that mothers prompted their children to label an object (M=7.50, 

SD=6.26) more often than they prompted their children to show them an object (M=2.63, 

SD=4.93), t(23)=2.947, p=.007.  Thus, these analyses showed that mothers in this study 

were more likely to prompt their children to label an object than they were to prompt 

their children to show an object, and that this relationship held true across all four 

knowledge conditions.  

Do Maternal Prompts Predict Child Language Measures? 

All Conditions 

The frequency with which mothers prompted their children to label an object or 

show an object were coded according to the criteria described above.  Correlations were 

performed to examine the relationship between maternal prompts and child MCDI score 

and percentile, across all knowledge conditions.  No significant correlations were found 

between maternal prompts to label or show and child MCDI percentile.  However, 

maternal prompts for labeling were marginally correlated with child MCDI score, 

Pearson’s r(22)=.406, p=.054. 

Correlations were also performed to examine the relationship between maternal 

prompts to label or show, and child word count or words per line.  There were no 

significant correlations found between these variables across all conditions. 

Known Condition 
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In the Known condition, maternal prompts for the child to provide a label were 

significantly correlated with child words per line, Pearson’s r(22)=.436, p=.038.  There 

were no significant correlations between maternal prompts for the child to show an 

object, and either child word count or words per line. 

 Somewhat Known Condition 

 In the Somewhat Known condition, maternal prompts for the child to provide a 

label were significantly correlated with child word count, Pearson’s r(22)=.511, p=.013.  

There were no significant correlations between maternal prompts for the child to show an 

object, and either child word count or words per line. 

 Unknown Condition 

 In the Unknown condition, there were no significant correlations between 

maternal prompts to label or show, and child word count or words per line. 

 Mixed Condition 

 In the Mixed condition, there were no significant correlations between maternal 

prompts to label or show, and child word count or words per line.  A significant 

correlation was found between maternal prompts for labeling and child MCDI score, 

Pearson’s r(22)=.509, p=.013. 

 

Maternal Comparisons of Target Objects to Absent Objects 
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Coders recorded the frequency with which mothers compared the objects with 

which they and their children were presented to other objects that were not in the room.  

For example, a mother would be recorded as comparing a target object to an absent object 

in the following lines: “Look, a blue car like the one you have at home!”, or “This is a 

giraffe, remember when we saw the giraffes at the zoo?”  The following analyses present 

significance testing and correlations for the variable “Mother Compares Target to Absent 

Object.” 

Because it was expected that mothers would be more likely to compare present 

objects to absent objects in some knowledge conditions than in others, we compared the 

frequency with which mothers made these comparisons across all four knowledge 

conditions.  A one-way within-subjects ANOVA indicated a marginal significance level, 

F(3,21)=2.69, p=.053.  This result suggested a possible statistically significant difference 

between certain levels of knowledge, so post-hoc paired-sample t-tests with a Bonferroni 

correction (alpha = .008) were conducted to investigate individual comparisons between 

conditions.  These tests revealed that mothers compared target objects to absent objects 

significantly more often in the Unknown condition (M=1.52, SD=1.56) than in the 

Known condition (M=.4783, SD=1.08), t(22)=-3.006, p=.006.   

Do Maternal Comparisons of Target Objects to Absent Objects Predict Child 

Language Measures? 

All Conditions 

Maternal comparisons between a present toy object and an object that was not in 

the room with the child were recorded according to the criteria described above.  
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Correlations were performed to examine the relationship between maternal comparisons 

to absent objects and child MCDI score and percentile, across all knowledge conditions.  

No significant correlations were found between maternal comparisons and either child 

MCDI score or child MCDI percentile. 

Known Condition 

Because we expected that the relationship of maternal comparison to child 

language scores might differ based on child knowledge status, we computed correlations 

between maternal comparisons and child MCDI score and percentile for each knowledge 

condition individually.  In the Known condition, the number of maternal comparisons of 

the target object to an absent object was correlated with the child’s MCDI raw score, 

Pearson’s r(22)=.484, p(2-tailed)=.019, and was also correlated with child’s MCDI 

percentile, Pearson’s r(22)=.490, p(2-tailed)=.018. 

Other Conditions 

In the Somewhat Known condition, the Unknown condition, and the Mixed 

condition, there were no significant correlations between comparisons of the target object 

to an absent object and child’s MCDI score or percentile. 
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Discussion 

In Study 1 of this dissertation, naturalistic videos of parents and 18- to 30-month-old 

children were coded for parents’ speech and nonverbal cues, and for child language outcomes.  

In Study 2, experimenters collected a language measure from mothers of 18- to 22-month-old 

children; mothers and children were then videotaped in an experimental protocol including 

manipulation of the level of familiarity of toys, and videos were later coded for mothers’ speech 

and nonverbal cues.  As earlier stated, in order to be able to learn words from social input, 

children must have access to social cues that are frequent, predictive, and informative.  Overall, 

these two studies showed that these requirements are generally met.  The social cues to which 

children are exposed are not only reliable, but are also adapted on a minute-to-minute basis by 

parents based on the child’s word knowledge.  The following discussion highlights empirical 

support for this assertion based on the current studies. 

Relationship between Parent Speech and Child Language Knowledge 

In the naturalistic videos coded in Study 1, parents spoke an average of 4083 words per 

hour, and an average of 4.88 words per line, while children spoke an average of 875 words per 

hour and 2.49 words per line. However, the average age in Study 1 was 24 months, while the 

average age in Study 2 was 20 months.  For purposes of comparison, when averaging across the 

18-month and 22-month age groups in Study 1, bringing the mean age to 20 months, parents 

spoke an average of 4103 words per hour, and an average of 4.82 words per line, while children 

spoke an average of 542 words per hour and 2.07 words per line.   
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By comparison, in Study 2, mothers spoke 3865 words per hour and 3.3 words per line, 

while children spoke an average of 626 words per hour and 1.5 words per line. The comparison 

between speech in naturalistic settings and in experimental settings is an important one to 

highlight, especially when extrapolating findings from experimental settings to the outside 

world.  In Study 2, mothers used fewer words overall (although not significantly fewer) and also 

used fewer words per line.  Children’s speech also differed slightly between the naturalistic and 

experimental settings.  Children used slightly more words overall (although not significantly 

more), but fewer words per line, in Study 2.  The experimental environment and video recording 

may have prompted mothers and children to speak in shorter sentences than they would in a 

more relaxed home setting, although it is unclear why this effect would not also apply to words 

per hour. 

In Study 1, scatterplots revealed a possible relationship between parent words per line and 

child words per line at 26 and 30 months.  Further, a regression suggested that parent words per 

line at 18 months predicted child words per line at 30 months, over and above the effects of child 

words per line at 18 months.  Unfortunately, the sample size in Study 1 was too small to be able 

to draw any significant conclusions from these analyses.  However, the patterns displayed are 

consistent with the results of prior research, and thus, it is possible that with a larger sample size 

and more power, these analyses would reach significance.  In Study 2, maternal word count and 

words per line were unrelated to child words per line, with the exception of the Known 

condition, in which both variables were significantly positively correlated with child words per 

line.  Additionally, maternal word count and words per line were not related to the child’s 

performance on the MCDI in Study 2. 
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It may be that, in Study 2, mothers’ speech in the lab was not generally predictive of child 

speech and language performance because it was not reflective of their day-to-day language 

patterns.  If mothers were simply less comfortable in the lab than they would have been at home, 

leading to a lower word count, then it is understandable that maternal speech in Study 2 would 

not be able to predict child language outcomes, as the speech measured during the experiment 

would have had different characteristics from the speech experienced by the children on a daily 

basis.  However, the finding that maternal speech was predictive of child speech only in the 

Known condition of Study 2 leads to another possible interpretation.  Perhaps the Known 

condition of Study 2, and not the Mixed condition, was a more accurate replication of the types 

of objects found in naturalistic environments, where quantity of parent speech and quantity of 

child speech have been found to be correlated.   In naturalistic settings (for example, in families’ 

homes), the environment often includes many objects such as toys, books, or furniture with 

which the child is familiar. This would help to explain the finding that the relationship between 

mother and child speech in the Known condition was most similar to the relationship between 

these two variables in previous naturalistic studies. 

 

Relationship between Parent Object Talk and Child Language Knowledge 

In Study 1, across all ages, parent speech about present objects was more common than 

parent speech about absent objects.  There was no consistent relationship between parent talk 

about present objects and child words per line.  In Study 2, present objects were clearly the main 

focus of the experimental trials, and so comparisons were not drawn between number of 

mentions of present (target) objects and absent objects.  Maternal comparisons of target objects 
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to absent objects were recorded, however, and these comparisons showed that mothers compared 

target objects to absent objects significantly more often in the Unknown condition than in the 

Known condition, perhaps as a method of providing their children with a frame of reference for 

these new and unknown toys.  It was also discovered that, in the Known condition, the number of 

maternal comparisons between target objects and absent objects was positively correlated with 

the child’s MCDI score and percentile.  This could provide support for findings that comparing 

objects to other similar (although, in this case, absent) objects can be an effective method of 

building vocabulary associations (e.g., Gentner & Namy, 2004). Alternatively, this finding may 

simply demonstrate that, when children’s skill with present object words was sufficiently 

advanced, mothers felt free to introduce more complex references to absent objects. 

These findings appear to contradict the argument, advanced elsewhere in the literature, 

that parental speech to children involves too many absent referents or does not refer directly to 

the objects that are present, necessitating pre-existing cognitive biases for language as a stopgap 

learning measure. It is true that parents do not exclusively discuss present objects; however, 

references to absent objects may potentially be helpful for language learning, if they are framed 

correctly.  Mothers in the Study 2 Unknown condition appeared to use absent but familiar objects 

as scaffolding to help their children learn names for present, unfamiliar objects, and mothers who 

made more comparisons to absent objects had children with higher language scores.  Of course, 

as mentioned, this effect could be driven by increases in child knowledge, which prompt mothers 

to adapt in turn.  Still, from the overall results of these two studies, it appears that children have 

no lack of exposure to present objects, and that reference to absent objects is not necessarily 

detrimental to children’s word learning. 
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Relationship between Parent Gesture and Child Language Knowledge 

In Study 1, parents’ pointing to an object was found to be predictive of a word-object 

match in about half of pointing cases (56% of parent points matched the spoken object word).  

No significant correlations were found between pointing or movement and child language 

outcomes.  It is worth noting that in this study, pointing was coded conservatively.  Parent points 

were recorded regardless of whether the sentence contained an object word; that is, pointing 

instances included directives such as “Sit down (+ point)” or “Look (+ point).”  In addition, 

because these videos were coded with line of speech as the unit of analysis, coding did not 

capture instances in which the parent named an object in one line of speech and then pointed in 

the next line of speech without naming the object again.  For example, instances such as “See 

your bunny? / Over there (+ point)” would not have been coded as a match between object word 

and pointing, because the point did not precisely co-occur with the name of the object.  It is 

likely that with broader coding standards, the percentage match between points and object words 

would increase.  Despite the conservative coding, however, from the standpoint of statistical 

learning, a cue that is predictive of a match approximately half the time can be very helpful to 

learners.  Across exposures, language learners who track associations will implicitly notice the 

predictive power of pointing, and begin to attend to it as part of the word-learning process.  

In Study 2, there was no significant difference between conditions in the frequency with 

which mothers pointed to an object that specifically matched the object word in that speech line. 

The frequency with which mothers touched any object, versus touching an object that matched 

the spoken word, was also stable across conditions.  In the Known condition and in the Unknown 

condition, the number of times a mother touched an object that matched her spoken object word 
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was positively correlated with her child’s MCDI score, and in the Unknown condition, it was 

also positively correlated with the child’s MCDI percentile.  One factor to note about Study 2 is 

that the frequency of pointing was quite low, compared to Study 1.  This may have occurred for 

two reasons.  The time period in Study 2 was more constrained than in Study 1; there were only 

12 minutes total of dyadic interaction, as opposed to the typical length of 60 minutes found in 

Study 1.  Also, mothers and children in Study 2 were seated in a smaller and more constrained 

environment, with the objects of interest placed on the table directly in front of them.  Therefore, 

it may simply not have been necessary for mothers to point, as they could just as easily direct 

their child’s attention by picking up or touching an object, and with the small set of objects 

available they were perhaps less likely to redirect their child’s attention in the first place.  In 

other words, the size and scope of the environment itself may have played a role in the difference 

in parent cues between these two studies.  This is an important consideration to take into account, 

not only for the results of Study 2 (in which analyses of pointing were difficult to interpret due to 

low frequency), but also for future studies of parental language and gesture.  If the environment 

affects the type and quantity of nonverbal gestures used by parents, it will be preferable for 

future studies to use naturalistic environments whenever possible. 

In Study 2, maternal movement of an object was coded in two specific ways: mother 

demonstrates the object’s function (realistic use), or mother pretends with the object (unrealistic 

use).  Across conditions, demonstration was generally more common than pretending.  In the 

Known condition, both demonstration of object use and pretending with an object were 

positively correlated with child’s MCDI score and percentile; however, these correlations were 

only seen in the Known condition.  No differences were found in the frequency of demonstration 

by condition, but significant differences were found in the frequency of pretending by condition.  
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Surprisingly, more pretending behaviors were recorded in the Unknown condition than in the 

Known condition. One explanation for this finding could be that the objects in the Unknown 

condition lent themselves more easily to pretending behaviors than did the objects in the Known 

condition; the objects in the Unknown condition were the same for many children.  However, 

this seems unlikely, because although the objects differed, the categories of objects were the 

same across conditions:  vehicles, animals, and household objects.  It is unclear why mothers 

would pretend more often with an otter than with a dog, or more often with a helicopter than 

with a car.  Another explanation for this finding could be that mothers are actually more likely to 

pretend with objects when they are unknown to their children.  This would be a clear counter-

example to the overall finding that parents generally provide helpful information.  Further 

research will be necessary to clarify this finding. 

 

Relationship between Parent Syntax and Child Language Knowledge 

In Study 1, parents placed object words at the end of the speech line in about 16% 

of total lines, and in about 41% of total lines about present objects, across all ages.  In 

Study 2, mothers placed the target word in the final position of their line of speech in 

about 19% of total speech lines across all conditions, which was consistent with the 

finding from Study 1.  There were no significant differences in this percentage between 

knowledge conditions.   

In Study 1, parent placement of the word at the end of the speech line co-occurred with 

object pointing or movement in more than 40% of cases when pointing or movement matched 

the spoken word.  Pointing or movement did not co-occur with the object word being placed at 
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the end of the speech line more frequently than was typical for all lines about present objects.  

However, the combination of a gesture-word match with the word being placed in a salient 

position is an extremely strong combination of cues for word learners.  It increases salience for 

the word and the object by simultaneously highlighting both, which facilitates the formation of 

word-object associations.  This finding provides strong support for accounts of word learning 

based on social input.  Children not only have the opportunity to observe combinations of 

multiple cues when the object is present, but also, these combinations happen frequently enough 

that children who attend to salient objects and social cues should find these word mappings 

easier from an associative standpoint. 

 

Relationship between Parent Pronoun Use and Child Language Knowledge. 

In Study 2 as compared to Study 1, more explicit naming of objects was observed. This 

was likely because the experiment was clearly focused on words for toys, and even though 

mothers were instructed to play with their children as they normally would, the laboratory setting 

and the presence of a limited set of toys may have prompted this increase.  There were no 

significant differences in explicit naming by condition.  Pronoun replacement was found to be 

significantly more frequent in the Unknown condition than in the Somewhat Known condition, 

although no other significant differences were detected between conditions.  This finding was 

surprising, because it was expected that mothers would not use pronouns for toys that were 

unfamiliar to their children, but rather, that they would be more likely to say the name for each 

object.   
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In Study 2, a positive correlation was found between frequency of pronoun replacement 

and child MCDI percentile across all conditions.  In the Somewhat Known, Unknown, and 

Mixed conditions, mothers’ use of pronouns to replace object words was positively correlated 

with children’s MCDI score and percentile, although this relationship was not found in the 

Known condition.  This relationship may indicate that mothers of children who generally knew 

more words were more likely to use pronouns in their speech, but that this relationship was only 

found at the level of general language ability, and did not extend to the level of the individual 

word or knowledge condition (as shown by the high pronoun use in the Unknown condition). 

 

Relationship between Parent Prompts and Feedback and Child Language Knowledge 

Parent Prompts 

When Study 1 was conceptualized, parent prompts and feedback were not considered 

among the variables of interest, and so these variables were not coded in naturalistic settings.  

However, when Study 2 was designed, observations from Study 1 suggested that parent prompts 

and feedback would be useful and interesting to code.  Thus, Study 2 included these new 

variables. 

Very few differences were found between conditions in the frequencies of each type of 

prompt (i.e., in comparing frequency of prompts for labels across conditions, frequency of 

prompts for demonstrations across conditions, etc.).  However, there was a clear preference 

within conditions for prompts for labeling.  On average across all conditions, mothers were more 

likely to prompt their children to provide a label, as opposed to asking their children to show 
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them an object.  This finding was also true in all individual knowledge conditions.  Mothers also 

asked more questions of their children in the Known condition, perhaps to stimulate conversation 

by “quizzing” children on their knowledge.  As Goldfield (2000) reminds us, “The parent who 

requests a label does not ask to be enlightened, but to test and reinforce the child’s lexicon” 

(505).  Indeed, in the Known condition, maternal prompts for labeling were positively correlated 

with child words per line; in the Somewhat Known condition, labeling prompts were positively 

correlated with child word count; and in the Mixed condition and over all conditions, maternal 

prompts for labeling were positively correlated with child’s MCDI score.  These results support 

the interpretation that maternal requests for labels may support child word learning, just as the 

use of classroom quizzes can increase retention of material. 

Remaining Questions and Future Research 

 Overall, these two studies provide a detailed analysis of parent-child language 

interactions, both at home and when provided with objects of varying familiarity.  The largest 

question that remains after perusing the findings from these studies is, of course, the question of 

causality.  Although, in Study 2, we can be fairly confident that effects found between conditions 

were based on the manipulation of child knowledge level, we cannot draw causal conclusions 

between parent speech strategies and child speech outcomes from either Study 1 or Study 2.  

This is the tradeoff experienced with naturalistic research in particular, but more generally, with 

developmental research.  Because it is impossible (or at the very least, prohibitively difficult) to 

assign parents to different input strategies and predictive values of social cues from the 

beginning of their child’s life, it is hard to know whether child language is tied directly to parent 

input strategies and volume of speech production.  Future studies might address this question by 
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conducting studies similar to the ones presented here, but might also include testing, if possible, 

for demographic factors, parent intelligence and vocabulary levels, and other variables that might 

help to eliminate alternative explanations.  Further analysis of the data sets from these two 

existing studies would also be desirable.  In both studies, child speech was coded for several 

variables, but not with the same level of detail as parent speech, since the focus of these studies 

was parent input.  Future research will focus on elaborating child language outcome variables 

and their relationship to parent input. 

Additionally, one roadblock in analyzing the data from these two studies was the 

unusually low inter-rater agreement for some variables.  Because of this, several variables from 

both studies could not be accurately analyzed, and had to be excluded.  These variables 

(including parent movement of objects, from Study 1, and parent feedback, from Study 2, among 

others) are still of interest as social cues that may provide useful information for children’s word 

acquisition.  Future studies may focus on these variables in more detail to increase accuracy and 

inter-rater agreement. 
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Conclusions 

 The findings from these studies strongly support the idea that children are provided with 

enough information from parental social input to facilitate word-object mapping.  In Study 1, a 

semi-naturalistic observation of children and parents interacting in their home environments 

showed that children are provided with multiple social cues for language acquisition.  Study 1 

also showed that these cues are frequently available and are predictive of word-object 

associations.  In Study 2, an experimental study of maternal social cues, observed across varying 

levels of child familiarity with words for objects, showed that mothers (and potentially parents in 

general) may change their input to fit their children’s knowledge levels on a word-by-word basis.  

These findings add to a growing body of evidence that child language development may be 

significantly influenced by social input, not just in quantity but in quality.  In addition, the 

current studies contribute to the existing literature in suggesting that parents adapt their input 

strategies to their children’s knowledge levels.  Thus, observed developmental effects in child 

language acquisition, which might otherwise be ascribed to cognitive development or biases, 

may have more to do with the cumulative effect of targeted, adaptive, continuous input from the 

child’s primary social partner for the formative first years of life.  Throughout the continuing 

investigation of the cognitive and social processes that support language acquisition, researchers 

should not underestimate the importance of parental input to children’s word learning.   
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Variable Coding Definition 

Descriptive 

Total speech lines Number of utterances bounded by punctuation or pauses 

Parent speech lines The total number of parent utterances  

Parent word count The total number of parent words  

Parent words per line Number of parent words over number of parent utterances 

Child speech lines Number of child utterances (excludes babble/ unintelligible) 

Child word count Number of child words (excludes babble/ unintelligible) 

Child words per line Number of child words over number of child utterances 

Parent Speech Content 

Talks about concrete object Parent says the name of a physical object (can be seen and felt)  

Talks about concrete object – present  Parent says the name of an object in the immediate 

environment, visible to the child 

Talks about concrete object – absent  Parent says the name of a object not in the immediate 

environment or not visible to the child 

Parent Gesture  

Points while talking Parent indicates an object or area with the extended index 

finger only, while he or she is speaking 

Points to same object The object indicated is the referent of the object word in the 

parent’s concurrent speech line 

Points to object at end of speech line The object indicated is the referent of the object word in the 

final position of the parent’s concurrent speech line 

Moves object while talking The parent moves any object through space while speaking 

Moves same object The moving object is the referent of the object word in the 

parent’s concurrent speech line 

Moves object at end of speech line The moving object is the referent of the object word in the final 

position of the parent’s concurrent speech line 

Parent Syntax 

Object word at end of speech line The parent places the name of an object in the final position of 

the speech line 

Object word at end of speech line is present The parent places the name of an object in the immediate 

environment in the final position of the speech line 

Question – present The parent asks a question (defined by upturn in voice or word 

inversion) using the present tense 

Question – past The parent asks a question (defined by upturn in voice or word 

inversion) using the past tense 

Question – future The parent asks a question (defined by upturn in voice or word 

inversion) using the future tense 

Statement – present The parent makes a statement using the present tense 

Statement – past The parent makes a statement using the past tense 

Statement – future The parent makes a statement using the future tense 

Pronoun – present object The parent uses a pronoun (e.g., it, that, one, this) to refer to a 

visible object in the immediate environment 

Pronoun – absent object The parent uses a pronoun to refer to an object not visible in 

the immediate environment 

Pronoun introduces name of object The parent places a pronoun before the name of an object, 

indicating the object with the pronoun and then labeling it (e.g., 

“That’s a car”). 

 

Table 1.  Variables and coding scheme for Study 1.  
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 Kappa Video 1 Kappa Video 2 Average Kappa 

Question Current 1.00 1.00 1.00 

Question Past 1.00 1.00 1.00 

Question Future 1.00 1.00 1.00 

Statement Current 1.00 1.00 1.00 

Statement Past 1.00 1.00 1.00 

Statement Future 1.00 1.00 1.00 

Parent Points 0.74 0.84 0.79 

Object Pointed To 0.61 0.42 0.52 

Parent Moves Object 0.46 0.63 0.55 

Object Moved* 0.41 0.36 0.39 

Obj Talk Present 0.38 0.61 0.50 

Obj Talk Absent* 0.56 0.23 0.40 

Pronoun It 1.00 1.00 1.00 

Pronoun That 1.00 1.00 1.00 

Pronoun One 1.00 1.00 1.00 

Pronoun This 1.00 1.00 1.00 

Pronoun Introduce 1.00 1.00 1.00 

 

Table 2.  Interrater agreement for variables in Study 1.  * = excluded from analyses. 
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Table 3.  Quantity of speech descriptives table for Study 1, divided by age group. 

 

 

 

  

  18 MOS 

(N=5) 

22 MOS 

(N=5) 

26 MOS 

(N=5) 

30 MOS 

(N=5) 

Quantity of Speech      

Total parent speech lines M 

SD 

Min 

Max 

792.00 

257.89 

343.00  

985.00 

883.00 

323.80 

510.00 

1292.00 

822.60 

293.45 

571.00 

1302.00 

689.20 

134.22 

483.00 

834.00 

Total parent words M 

SD 

Min 

Max 

3646.20 

1037.86 

2000.00 

4496.00 

4200.40 

1511.41 

1985.00 

6169.00 

4031.80 

1909.62 

2594.00 

7284.00 

3450.60 

552.08 

2549.00 

4041.00 

Parent words per hour M 

SD 

Min 

Max 

3843.89 

449.60 

3175.16 

4339.67 

4362.00 

1393.27 

2430.61 

6169.00 

4279.51 

1290.24 

3212.40 

6522.99 

3848.34 

456.85 

3186.25 

4329.64 

Parent words per speech line (averaged across 

video) 

M 

SD 

Min 

Max 

4.76 

0.80 

3.91 

5.83 

4.87 

1.36 

3.70 

7.13 

4.81 

0.85 

3.85 

5.81 

5.08 

0.76 

4.12 

6.10 

Total child speech lines M 

SD 

Min 

Max 

132.20 

162.63 

30.00 

419.00 

295.60 

145.83 

125.00 

468.00 

380.40 

100.19 

255.00 

473.00 

358.20 

134.75 

143.00 

517.00 

Total child words M 

SD 

Min 

Max 

309.20 

496.80 

36.00 

1192.00 

792.40 

669.74 

338.00 

1905.00 

1038.40 

618.53 

537.00 

2083.00 

1160.20 

457.95 

344.00 

1412.00 

Total child babble (unintelligible) lines M 

SD 

Min 

Max 

129.60 

29.67 

81.00 

157.00 

140.60 

85.83 

30.00 

254.00 

109.60 

43.58 

54.00 

145.00 

133.40 

85.27 

64.00 

267.00 

Child words per hour M 

SD 

Min 

Max 

288.88 

438.03 

42.30 

1067.46 

795.11 

599.39 

383.16 

1785.94 

1119.43 

595.74 

644.40 

2154.83 

1296.38 

511.24 

396.92 

1667.50 

Child words per speech line (averaged across 

video) 

M 

SD 

Min 

Max 

1.65 

0.72 

1.05 

2.84 

2.49 

0.99 

1.41 

4.07 

2.63 

1.04 

1.85 

4.40 

3.19 

0.65 

2.41 

3.73 
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Figure 1. Relationships between number of parent words per line and number of child words per 

line, within each age group.  N=5 for each graph. 
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Speech about Concrete Objects  18 MOS 

(N=5) 

22 MOS 

(N=5) 

26 MOS 

(N=5) 

30 MOS 

(N=5) 

Total parent speech lines containing objects M 

SD 

Min 

Max 

404.00 

91.02 

242.00 

454.00 

436.80 

138.71 

266.00 

631.00 

438.80 

124.16 

337.00 

646.00 

325.60 

105.16 

149.00 

403.00 

Parent speech lines containing present objects M 

SD 

Min 

Max 

335.60 

88.02 

191.00 

414.00 

339.20 

87.66 

218.00 

458.00 

327.40 

103.52 

244.00 

490.00 

243.80 

108.34 

81.00 

333.00 

Parent speech lines containing present objects per hour M 

SD 

Min 

Max 

356.51 

47.03 

284.78 

414.00 

355.95 

83.85 

266.94 

482.11 

357.18 

75.69 

252.41 

438.81 

269.60 

116.95 

101.25 

384.23 

Parent speech lines with object word at end M 

SD 

Min 

Max 

207.20 

62.73 

114.00 

271.00 

202.40 

40.94 

143.00 

241.00 

221.00 

85.54 

134.00 

337.00 

135.60 

44.66 

81.00 

192.00 

Parent speech lines with object word at end per hour M 

SD 

Min 

Max 

218.26 

31.42 

191.00 

266.56 

212.12 

32.74 

175.10 

251.58 

243.12 

81.24 

131.80 

337.20 

150.26 

42.77 

93.46 

205.71 

Parent speech lines with object word at end, out of all 

parent speech lines (%) 

M 

SD 

Min 

Max 

20.45 

3.60 

16.78 

24.36 

16.61 

3.17 

13.30 

20.63 

16.76 

5.63 

9.01 

24.78 

11.62 

1.92 

8.50 

13.04 

Parent places present object word at end of speech line  M 

SD 

Min 

Max 

156.80 

46.87 

87.00 

208.00 

145.40 

44.64 

90.00 

212.00 

109.40 

67.83 

8.00 

197.00 

93.00 

31.34 

51.00 

137.00 

Parent places present object word at end of speech line, 

out of all parent speech lines containing present objects 

(%) 

M 

SD 

Min 

Max 

47.31 

10.59 

35.75 

60.06 

42.54 

3.06 

38.44 

46.29 

32.68 

18.07 

3.05 

48.15 

42.56 

13.74 

27.03 

62.96 

      

 

Table 4.  Speech about concrete objects descriptives table for Study 1, divided by age range. 
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Table 5.  Visual cues descriptives table for Study 1, divided by age group. 

 

  

Visual Cues  18 MOS 

(N=5) 

22 MOS 

(N=5) 

26 MOS 

(N=5) 

30 MOS 

(N=5) 

Parent points while talking M 

SD 

Min 

Max 

41.80 

50.86 

5.00 

131.00 

53.60 

23.73 

18.00 

83.00 

63.40 

44.48 

26.00 

135.00 

33.80 

17.08 

6.00 

48.00 

Parent points to same object while saying object word M 

SD 

Min 

Max 

19.20 

20.40 

4.00 

55.00 

30.80 

13.42 

9.00 

45.00 

32.80 

17.12 

11.00 

51.00 

18.40 

9.07 

3.00 

27.00 

Parent points to same out of all points while talking 

(%) 

M 

SD 

Min 

Max 

55.71 

15.37 

41.98 

80.00 

57.47 

10.90 

46.88 

74.00 

56.43 

17.81 

37.78 

76.27 

54.76 

10.45 

42.55 

70.97 

Parent moves an object while talking M 

SD 

Min 

Max 

206.80 

110.24 

90.00 

387.00 

142.20 

103.59 

42.00 

281.00 

217.40 

158.82 

43.00 

397.00 

147.40 

96.77 

59.00 

308.00 

Parent points to same object as object word at end of 

speech line 

M 

SD 

Min 

Max  

11.00 

12.94 

3.00 

34.00 

17.00 

12.23 

1.00 

34.00 

11.60 

8.56 

1.00 

20.00 

7.20 

9.31 

0.00 

23.00 
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Table 6.  Pronoun use descriptive statistics for Study 1, divided by age group.  

Pronoun Use  18 MOS 

(N=5) 

22 MOS 

(N=5) 

26 MOS 

(N=5) 

30 MOS 

(N=5) 

Parent uses a pronoun to refer to a present object M 

SD 

Min 

Max 

134.00 

60.67 

79.00 

205.00 

99.40 

37.45 

46.00 

151.00 

114.60 

52.88 

56.00 

182.00 

115.40 

40.28 

48.00 

147.00 

Parent uses a pronoun to refer to an absent object M 

SD 

Min 

Max 

8.60 

4.04 

4.00 

13.00 

18.00 

21.58 

0.00 

54.00 

23.60 

18.04 

4.00 

52.00 

10.40 

7.86 

5.00 

24.00 

Parent uses “it” to replace an object word M 

SD 

Min 

Max 

45.80 

23.93 

22.00 

77.00 

44.60 

25.06 

24.00 

87.00 

60.00 

26.14 

30.00 

100.00 

54.60 

30.10 

26.00 

104.00 

Parent uses “that” to replace an object word M 

SD 

Min 

Max 

50.80 

21.44 

23.00 

81.00 

37.60 

17.26 

13.00 

60.00 

31.60 

14.62 

15.00 

47.00 

31.40 

8.50 

22.00 

41.00 

Parent uses “one” to replace an object word M 

SD 

Min 

Max 

21.80 

27.08 

7.00 

70.00 

23.20 

18.67 

3.00 

51.00 

18.40 

11.82 

3.00 

31.00 

26.60 

19.17 

7.00 

56.00 

Parent uses “this” to replace an object word M 

SD 

Min 

Max 

19.60 

10.78 

5.00 

34.00 

11.00 

8.80 

3.00 

25.00 

24.20 

12.64 

4.00 

37.00 

20.00 

16.25 

1.00 

41.00 

Parent uses a pronoun to introduce an object word M 

SD 

Min 

Max 

19.00 

15.49 

5.00 

41.00 

16.80 

10.18 

8.00 

31.00 

11.40 

3.58 

6.00 

15.00 

13.40 

4.39 

10.00 

21.00 
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Figure 2. Relationships between number of parent lines about present objects as a percentage of 

all parent lines, and child words per line, at all four age groups.  N=5 for each graph. 
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Table 7.  Use of verb tense descriptives table for Study 1, divided by age group. 

  

Verb Tense  18 MOS 

(N=5) 

22 MOS 

(N=5) 

26 MOS 

(N=5) 

30 MOS 

(N=5) 

Parent asks a question in present tense M 

SD 

Min 

Max 

225.40 

98.35 

86.00 

362.00 

213.40 

72.66 

130.00 

285.00 

227.60 

72.95 

156.00 

329.00 

168.80 

45.61 

123.00 

231.00 

Parent asks a question in past tense M 

SD 

Min 

Max 

16.40 

19.14 

4.00 

50.00 

19.20 

8.32 

9.00 

30.00 

18.00 

13.11 

5.00 

33.00 

22.40 

24.08 

4.00 

63.00 

Parent asks a question in future tense M 

SD 

Min 

Max 

5.60 

4.22 

1.00 

11.00 

8.60 

3.21 

5.00 

13.00 

6.20 

6.10 

1.00 

16.00 

8.00 

8.09 

2.00 

22.00 

Parent makes a statement in present tense M 

SD 

Min 

Max 

426.00 

184.05 

192.00 

598.00 

399.20 

55.23 

324.00 

457.00 

511.80 

162.12 

373.00 

775.00 

380.20 

60.69 

307.00 

428.00 

Parent makes a statement in past tense M 

SD 

Min 

Max 

38.80 

28.96 

8.00 

72.00 

56.40 

33.64 

18.00 

109.00 

56.20 

79.56 

9.00 

198.00 

51.40 

29.12 

22.00 

84.00 

Parent makes a statement in future tense M 

SD 

Min 

Max 

20.40 

6.69 

16.00 

32.00 

28.00 

8.63 

19.00 

38.00 

19.40 

8.50 

11.00 

33.00 

26.80 

12.64 

14.00 

46.00 
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Figure 3. Parent words per line were stable across time.  Child words per line at 18 months were 

significantly different from child words per line at 22, 26, and 30 months (p<.05). N=5 for each 

age group. 
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Figure 1. In all age groups, parents placed names for present objects at the end of the speech line 

in an average of 41.2% of all speech lines about present objects.  N=5 for each age group. 
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Variable Coding Definition 

Descriptive 

Total speech lines Number of utterances bounded by punctuation or pauses 

Maternal speech lines The total number of mother’s utterances  

Maternal word count The total number of words spoken by the mother  

Maternal words per line Number of mother words over number of mother speech lines 

Child speech lines Number of child utterances (excludes babble/ unintelligible) 

Child word count Number of child words (excludes babble/ unintelligible) 

Child words per line Number of child words over number of child speech lines 

Visual Cues 

Mother points to object Mother indicates an object or area, with the extended index finger only, 

while she is speaking 

Mother points to same The object indicated is the referent of the object word in the mother’s 

concurrent speech line 

Mother touches object The mother touches an object with her hand or finger while speaking 

Mother touches same The object the mother touches is the referent of the object word in her 

concurrent speech line 

Mother demonstrates The mother uses an object in a way that reflects real-world potential 

actions (e.g., makes a dog “walk” across the table) 

Mother pretends The mother uses an object in a way not reflecting real-world potential 

actions (e.g., makes a dog “fly” through the air)  

Maternal Syntax 

Explicit naming The mother places a pronoun before the name of an object, indicating the 

object with the pronoun and then labeling it (e.g., “That’s a car”). 

Target word at end of line The mother places the name of one of the toy objects in the final position 

of her speech line 

Pronoun replacement The mother uses a pronoun (e.g., it, that, one, this) to replace the name of 

an object 

Repeat target word The mother repeats the same word for one of the toy objects in two 

consecutive speech lines, which may be separated by child speech but not 

by other maternal speech 

Question The mother asks a question (upturn in voice or word inversion)  

Compare to absent The mother draws a parallel between, or mentions similar qualities of, a 

toy object present in the room and any object outside of the room 

Maternal Prompts and Feedback 

Prompt label The mother asks the child, explicitly or implicitly, to name an object (e.g., 

“What’s that?” or “That’s the…?”) 

Prompt show The mother asks the child, explicitly or implicitly, to indicate an object 

(e.g., “Show me the dog” or “Where’d the dog go?”) 

Prompt use The mother asks the child, explicitly or implicitly, to use an object in a 

way that reflects real-world potential actions 

Prompt pretend The mother asks the child, explicitly or implicitly, to use an object in a 

way that does not reflect real-world potential actions 

Correct The mother corrects the child’s speech by explicitly contradicting or 

replacing words (e.g., “That’s not a dog” or “No, it’s a wolf”) 

Affirm The mother affirms the child’s speech by explicitly agreeing or by 

repeating the child’s speech intact (e.g., “Right, that’s a wolf” or “Yeah, 

wolf runs”) 

Extend The mother expands the child’s speech by repeating the child’s word or 

line and adding information (e.g., “Yes, it’s a dog, he has brown fur”) 

 

Table 8.  Variables and coding definitions for Study 2. 
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 Kappa Video 1 

(Participant 010) 

Kappa Video 2 

(Participant 022) 

Average 

Kappa 

Mother points to same 0.325 0.664 0.495 

Mother touches same 0.406 0.578 0.492 

Mother demonstrates 0.892 0.537 0.715 

Mother pretends 0.792 0.434 0.613 

Explicit naming 1.000 0.468 0.734 

Target word at end of line 1.000 0.870 0.935 

Question 0.942 0.908 0.925 

Pronoun replacement 1.000 0.768 0.884 

Prompt label 1.000 0.572 0.786 

Prompt show 1.000 0.252 0.626 

*Prompt use 0.093 0.130 0.112 

*Prompt pretend 0.434 0.077 0.256 

*Correct 0.716 0.072 0.394 

*Affirm 0.700 -.005 0.348 

*Extend -0.010 -.005 -0.008 

Compare to absent 0.663 0.664 0.664 

 

Table 9. Interrater agreement (kappa) table for Study 2.  * = excluded from analyses. 
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Variable Name All Conditions 

(M, SD) 

Known 

(M, SD) 

Somewhat 

Known 

(M, SD) 

Unknown 

(M, SD) 

Mixed 

(M, SD) 

Mother points to object 9.67 

6.72 

3.00 

3.22 

1.42 

1.44 

3.52 

4.09 

2.63 

2.39 

Mother points to same 6.25 

5.72 

1.79 

2.55 

1.04 

1.33 

2.04 

2.75 

1.42 

1.32 

Mother points to same/ all 

points (%) 

61.23 

38.12 

37.27 

39.49 

43.40 

46.71 

47.30 

46.10 

51.06 

43.22 

Mother touches object 85.21 

46.00 

22.33 

14.08 

26.42 

17.13 

28.70 

20.40 

26.75 

20.32 

Mother touches same 36.50 

20.90 

7.92 

6.89 

10.58 

8.09 

10.43 

7.72 

9.54 

6.50 

Mother touches same/ all 

touches (%) 

48.52 

25.27 

35.95 

20.30 

45.73 

30.01 

30.53 

23.13 

48.01 

31.49 

Mother demonstrates 28.38 

16.89 

6.42 

6.93 

8.50 

7.99 

4.74 

3.70 

5.08 

4.99 

Mother pretends 11.50 

11.49 

1.67 

2.70 

3.25 

5.69 

4.09 

3.36 

2.79 

3.13 

Explicit naming 25.58 

11.95 

6.08 

4.51 

6.71 

4.87 

8.13 

5.11 

7.33 

5.32 

Explicit naming/ all lines 

(%) 

11.43 

5.55 

10.22 

7.65 

12.31 

10.09 

14.17 

9.60 

12.68 

9.20 

Target word at end of line 45.17 

20.30 

12.13 

6.35 

11.38 

6.65 

11.65 

5.71 

10.50 

6.40 

Target word at end of line/ 

all lines (%) 

19.74 

8.65 

19.69 

10.04 

20.37 

11.37 

20.96 

10.69 

18.17 

11.56 

Pronoun replacement 52.79 

22.41 

14.42 

6.21 

11.58 

8.47 

14.48 

8.11 

12.92 

8.20 

Pronoun replacement/ all 

lines (%) 

22.78 

7.37 

23.50 

8.62 

20.37 

12.54 

23.19 

11.76 

21.61 

11.57 

Repeat target word 12.50 

11.62 

3.38 

4.37 

3.13 

3.79 

2.61 

2.41 

3.50 

4.32 

Question 78.00 

34.63 

22.96 

9.14 

19.04 

11.58 

17.00 

8.74 

19.71 

11.73 

Prompt label 28.75 

14.39 

8.79 

4.64 

5.92 

5.00 

6.83 

5.10 

7.50 

6.27 

Prompt show 8.92 

12.12 

2.08 

3.12 

2.58 

4.17 

1.70 

1.74 

2.63 

4.93 

Compare to absent 4.13 

2.98 

0.54 

1.10 

0.75 

1.36 

1.52 

1.56 

1.38 

1.66 

 

Table 10.  Descriptive statistics for Study 2. 
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  MCDI 

Score 

MCDI 

Percentile 

Mother 

Word 

Count 

Mother 

Words/ 

Line 

Child 

Word 

Count 

Child 

Words/ 

Line 

Mother Word 

Count 

R 

p 

  1 

.000 

.740 

.000*** 

  

Mother Words/ 

Line 

R 

p 

.379 

.074† 

 .740 

.000*** 

1 

.000 

  

Child Word 

Count 

R 

P 

.407 

.054† 

.357 

.094† 

  1 

.000 

.372 

.080† 

Child Words/ 

Line 

R 

p 

.493 

.017* 

.398 

.060† 

  .372 

.080† 

1 

.000 

Point to Same R 

p 

   .459 

.028* 

  

Touch Same R 

p 

  .394 

.063† 

   

Pronoun Replace 

 

R 

p 

.557 

.006** 

.470 

.024* 

.758 

.000*** 

.575 

.004** 

 .395 

.062† 

Question R 

p 

  .773 

.000*** 

.520 

.011* 

 .424 

.044* 

Prompt Label R 

p 

.406 

.054† 

 .605 

.002** 

.371 

.081† 

 .367 

.085† 

Prompt Show R 

p 

 -.382 

.072† 

    

Compare Absent R 

p 

  .427 

.042* 

.546 

.007** 

  

Point to Same/ 

All Points (%) 

R 

p 

   .575 

.004** 

  

Touch Same/ All 

Touches (%) 

R 

P 

   .410 

.052† 

  

All correlations were computed using child age in months as a partial predictor variable.  

†p<.10  *p<.05  **p<.01  ***p<.001 

Table 11a.  Significant correlations across all conditions of Study 2 (N=24, df=22). 
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  MCDI 

Score 

MCDI 

Percentile 

Mother 

Word 

Count 

Mother 

Words/ 

Line 

Child 

Word 

Count 

Child 

Words/ 

Line 

Mother Word 

Count 

R 

p 

  1 

.000 

.642 

.001** 

 .425 

.043* 

Mother Words/ 

Line 

R 

p 

.422 

.045* 

.376 

.077† 

.642 

.001** 

1 

.000 

 .486 

.019* 

Child Word 

Count 

R 

P 

    1 

.000 

 

Child Words/ 

Line 

R 

p 

.536 

.008** 

.453 

.030* 

.425 

.043* 

.486 

.019* 

 1 

.000 

Touch Same R 

p 

.458 

.028* 

.378 

.075† 

    

Demonstrate R 

p 

.598 

.003** 

.491 

.017* 

   .382 

.072† 

Pretend R 

p 

.566 

.005** 

.440 

.036* 

.376 

.077† 

 .423 

.044* 

 

Explicit Naming R 

p 

   -.369 

.083† 

  

Pronoun Replace 

 

R 

p 

  .711 

.000*** 

.557 

.006* 

 .357 

.094† 

Question R 

p 

  .839 

.000*** 

.453 

.030* 

 .517 

.011* 

Prompt Label R 

p 

  .562 

.005** 

  .436 

.038* 

Prompt Show R 

p 

 -.395 

.062† 

    

Compare Absent R 

p 

.484 

.019* 

.490 

.018* 

    

All correlations were computed using child age in months as a partial predictor variable.  

†p<.10  *p<.05  **p<.01  ***p<.001 

Table 11b.  Significant correlations in the Known condition of Study 2 (N=24, df=22). 
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  MCDI 

Score 

MCDI 

Percentile 

Mother 

Word 

Count 

Mother 

Words/ 

Line 

Child 

Word 

Count 

Child 

Words/ 

Line 

Mother Word 

Count 

R 

p 

  1 

.000 

.669 

.001** 

  

Mother Words/ 

Line 

R 

p 

  .669 

.001** 

1 

.000 

  

Child Word 

Count 

R 

P 

    1 

.000 

.652 

.001** 

Child Words/ 

Line 

R 

p 

    .652 

.001** 

1 

.000 

Touch Same R 

p 

.476 

.025* 

.444 

.038* 

    

Explicit Naming R 

p 

    .405 

.062† 

 

Pronoun Replace 

 

R 

p 

.610 

.003** 

.599 

.003** 

.708 

.000*** 

.516 

.014* 

  

Question R 

p 

  .709 

.000*** 

.532 

.011* 

  

Prompt Show R 

p 

     -.387 

.075† 

All correlations were computed using child age in months as a partial predictor variable.  

†p<.10  *p<.05  **p<.01  ***p<.001 

Table 11c.  Significant correlations in the Unknown condition of Study 2 (N=23, df=21). One 

mother indicated that her child knew all the words on the WKC, and thus that child did not have 

an Unknown trial. 
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  MCDI 

Score 

MCDI 

Percentile 

Mother 

Word 

Count 

Mother 

Words/ 

Line 

Child 

Word 

Count 

Child 

Words/ 

Line 

Mother Word 

Count 

R 

p 

  1 

.000 

.648 

.001** 

  

Mother Words/ 

Line 

R 

p 

  .648 

.001** 

1 

.000 

  

Child Word 

Count 

R 

P 

.365 

.087† 

   1 

.000 

.552 

006** 

Child Words/ 

Line 

R 

p 

.453 

.030* 

.443 

.034* 

  .552 

006** 

1 

.000 

Touch Same R 

p 

  .492 

.017* 

   

Demonstrate R 

p 

  .371 

.082† 

   

End of Line R 

p 

  .383 

.071† 

   

Pronoun Replace 

 

R 

p 

.597 

.003** 

.487 

.019* 

.685 

.000*** 

.559 

.006** 

  

Question R 

p 

.376 

.077† 

 .886 

.000*** 

.621 

.002** 

  

Prompt Label R 

p 

  .470 

.024* 

 .511 

.013* 

 

Compare Absent R 

p 

  .389 

.066† 

.490 

.018* 

  

All correlations were computed using child age in months as a partial predictor variable.  

†p<.10  *p<.05  **p<.01  ***p<.001 

Table 11d. Significant correlations in the Somewhat Known condition of Study 2 (N=24, df=22). 
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  MCDI 

Score 

MCDI 

Percentile 

Mother 

Word 

Count 

Mother 

Words/ 

Line 

Child 

Word 

Count 

Child 

Words/ 

Line 

Mother Word 

Count 

R 

p 

  1 

.000 

.740 

.000*** 

  

Mother Words/ 

Line 

R 

p 

.397 

.061† 

.377 

.076† 

.740 

.000*** 

1 

.000 

  

Child Word 

Count 

R 

P 

.506 

.014* 

.500 

.015* 

  1 

.000 

.671 

.000*** 

Child Words/ 

Line 

R 

p 

.474 

.022* 

.464 

.026* 

  .671 

.000*** 

1 

.000 

Touch Same R 

p 

  .368 

.084† 

 .450 

.031* 

.395 

.062† 

Demonstrate R 

p 

.395 

.062† 

.395 

.062† 

.424 

.044* 

   

Pronoun Replace 

 

R 

P 

.568 

.005** 

.399 

.059† 

.633 

.001** 

.528 

.010* 

  

Question R 

p 

.381 

.073† 

 .651 

.001** 

.541 

.008** 

 .362 

.089† 

Prompt Label R 

p 

.509 

.013* 

 .430 

.040* 

   

Compare Absent R 

p 

  .383 

.071† 

.380 

.074† 

  

All correlations were computed using child age in months as a partial predictor variable.  

†p<.10  *p<.05  **p<.01  ***p<.001 

Table 11e.  Significant correlations in the Mixed condition of Study 2 (N=24, df=22). 
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Figure 5.  In the Known condition, frequency of mother’s touching an object while naming it was 

significantly correlated with child’s MCDI score, Pearson’s r(22)=.458, p(2-tailed)=.028.  This 

relationship was not significant in any other knowledge condition; however, the directionality of 

the correlation remained the same. 

 

 

 

 

 

 

 



 

 

114 

 

APPENDIX I 

Child ID# _______________ 

Date _______________ 

Word Knowledge Checklist 

On this sheet, indicate how well you think your child knows each word by placing a check or an X in one 

of the columns.  If you’re not sure whether your child knows the word, please take your best guess.   

“Familiar” items are animals, foods, or other objects which your child sees on a regular basis.  

“Unfamiliar” items are animals, foods, or other objects which your child has never seen or has only seen 

once or twice. 

“Reliably uses this word correctly” means your child often produces the word when it is appropriate (says 

“cow” when he or she sees a cow). 

“Sometimes uses this word correctly” means your child produces the word in appropriate contexts at 

certain times, but doesn’t use it or uses it incorrectly at other times (your child might say “cow” correctly 

half the time, but might forget the word sometimes, or might call a horse “cow”). 

“Rarely uses this word correctly” means your child has produced this word at least once, but often forgets 

it or applies it incorrectly (only says “cow” when prompted with “Say cow!”, or uses “cow” for horses, dogs, 

and pigs). 

 

 
My child 
uses a 
different 
word for 
this item 
(please 
write in the 
word) 

How does 
your child 
pronounce 
this word? 
(For 
example, 
“ba” for 
“ball”.) 

 
 
My child is 
familiar 
with this 
item and 
reliably 
uses this 
word 
correctly 

 
My child is 
familiar with 
this item and 
sometimes 
uses this 
word 
correctly 

 
 
My child is 
familiar 
with this 
item and 
rarely uses 
this word 
correctly 

 
 
 
My child 
is 
familiar 
with this 
item and 
doesn’t 
use this 
word 

 
 
 
My child 
is not 
familiar 
with this 
item and 
doesn’t 
use this 
word  

Ball        

Dog        

Cookie        

Shoe        

Car        

Boat        

Apple        

Owl        

Camera        

Scissors        

Helicopter        

Horse        

Flower        
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Cup        

Spoon        

Moose        

(cont.) 

 
My child 
uses a 
different 
word for 
this item 
(please 
write in the 
word) 

How does 
your child 
pronounce 
this word? 
(For 
example, 
“ba” for 
“ball”.) 

 
 
My child is 
familiar 
with this 
item and 
reliably 
uses this 
word 
correctly 

 
My child is 
familiar with 
this item and 
sometimes 
uses this 
word 
correctly 

 
 
My child is 
familiar 
with this 
item and 
rarely uses 
this word 
correctly 

 
 
 
My child 
is 
familiar 
with this 
item and 
doesn’t 
use this 
word 

 
 
 
My child 
is not 
familiar 
with this 
item and 
doesn’t 
use this 
word  

Money        

Pencil        

Giraffe        

Plate        

Turtle        

Comb        

Bicycle        

Otter        

Sled        

Wolf        

Fireman        

Nail        

Bottle        

Mouse        

Bib        

Book        

Cowboy        

Baby        

Balloon        

Juice        

Duck        

Banana        

Keys        

Cat/ Kitty        

 

 

 

 

 



 

 

 

Study 2 Object Stimuli and Names of Objects

 

Apple 

Book 

Comb 

 
Dog Fireman

 

Helicopter 
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Appendix II 

Study 2 Object Stimuli and Names of Objects 

Ball Bib 

Bottle Camera 

Cookie Cowboy 

  
Fireman Flower 

Horse Money 

Bicycle 

Car 

Cup 

 
Giraffe 

Moose 
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Study 2 Object Stimuli and Names of Objects 

 

 
Mouse Nail Nurse Otter 

Owl Plate Sailboat Scissors 

Shoe Sled Spoon Turtle 

 
Wolf 
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Appendix III 

Presentation of Objects in Study 2 

 

 

1. A plastic box was presented to the participants with the lid closed at the beginning of 

each condition.  Labels were provided to ensure that all mothers used the same words for 

the objects.  The labels were interchangeable to match the objects for each condition. 

 

 

2. When the participants opened the box, the objects listed on the top were inside.  Labels 

were intentionally placed on the top of the box, rather than inside the lid, so that they 

would vanish when the box was opened.  This was in order to reduce the likelihood of 

mothers explicitly using the labels as a teaching tool or reading the words to their child, 

as opposed to playing with the toys and choosing when to label them. 
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