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1. Introduction

Conversational dialogue between parent and child constitutes one of the 

primary contexts for first language acquisition. Parents and young children tend 

to repeat each other’s words over conversational turns with the overlap1 in content 

helping to establish a common ground and serving to ratify and acknowledge the 

partner’s efforts (Clark & Bernicot, 2008). Although it is well established that 

there is a considerable amount of imitation, repetition, and coordination in parent-

child conversation (Bloom, Hood, & Lightbown, 1974; Bruner, 1983; Dale & 

Spivey, 2006), it is unclear how this overlap contributes to the child’s language 

growth over time—in particular, whether it is the parent or the child’s tendency 

to produce content overlapping with what their partner has just said that 

contributes more to the child’s language development. One view emphasizes 

young children’s abilities to register the communicative intentions of adults, and 

flexibly imitate their words and gestures to enact similar communicative 

intentions towards others (Carpenter, Tomasello, & Striano, 2005; Tomasello & 

Carpenter, 2005). Another view emphasizes the role of maternal just-in-time 

feedback as a facilitator of language development, with contingent, responsive

feedback linked to increases in infant vocalizations (Dunst, Gorman & Hamby, 

2010) as well as to the timing of early language milestones (Tamis-LeMonda, 

Bornstein, & Baumwell, 2001). Our paper considers both views in seeking to 

establish the role of overlap in promoting growth in utterance length and 

vocabulary diversity in infants from 14 to 32 months (Study 1) and in late-talking 

toddlers from 30 to 54 months (Study 2).

Although infants may begin imitating the vocalizations of others from early 

in the first year of life, the extent of their imitation increases dramatically as they 
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approach their first birthdays and begin uttering their first words (Jones, 2007;

Masur, 1995). Vocal imitation is thought to play a critical role in guiding infants’ 

vocal productions towards language-specific targets (Kuhl & Melzoff, 1996), as 

infants attempt to reproduce sounds based on perceptual representations of what 

they have just heard. Toddlers have been described as “imitation machines” by

Tomasello (1999, p. 159) who emphasizes a complex form of imitation called

role-reversal imitation in communicative development. Role-reversal imitation 

refers to the child’s ability to direct the same communicative intentions toward 

their caregivers (or others)—often involving the use of words, gestures, or 

actions—as their caregivers have directed toward them, but with the roles 

reversed. Under this view, role-reversal imitation provides as a mechanism for 

infants to expand their communicative repertories by adopting the linguistic and 

gestural conventions of others for the same or similar purposes (Tomasello, 2003).

Another line of research implicates contingent social feedback in facilitating

vocal development. Drawing from avian research demonstrating that maternal 

wing strokes influence song development in male cowbirds (King, West, & 

Goldstein, 2005), the social shaping hypothesis is supported by evidence that 

contingent verbal and nonverbal responses to infant communicative bids, such as 

touching, smiling, or imitating infants’ vocalizations, influence the quality of 

infant babbling (Goldstein, King, & West, 2003; Goldstein & Schwade, 2008) and 

increase the frequency of communicative bids over time (Gros-Louis, West, & 

King, 2014). This creates a developmental spiral as mothers tend to be more 

socially responsive to infant babbling when it contains more fully voiced, 

canonical sounds, which suggests that the quality of babbling both regulates and 

is regulated by social interaction (Goldstein et al., 2003).

In the context of parent-child dialogue, maternal feedback often takes the 

form of maternal repetition and/or expansion of what the child has just said. Such 

feedback may be a critical source of indirect negative evidence in correcting the 

child’s pronunciation, recasting their grammatical errors into correct forms, or 

asking for clarification when the meaning of their utterance is unclear (Bohannon 

& Stanowicz, 1988; Hirsh-Pasek, Treiman & Schneiderman, 1984). Mothers 

often respond to their child’s use of familiar language by expanding or building 

on what the child has said (Clark & Bernicot, 2008). Following the child’s lead 

ensures that the parent is addressing what the child already has in mind, rather 

than distracting them with a new topic. Children also tend to repeat content

provided by their conversational partners as a means of acknowledging their 

understanding. This tendency to repeat words across conversational turns does not 

disappear with age, as speakers and listeners of all ages tend to use the same 

referring expressions as a means of alignment to establish common ground 

(Garrod & Clark, 1993). 

The current study adopts an individual differences approach to examine 

whether the child’s and/or the mother’s tendency to overlap—i.e., produce 

utterances that repeat back part of what was just said—is predictive of growth in 

the child’s language over time, using the mean length of the child’s utterances 

(MLU) and the diversity of their vocabulary (VOCD) as outcome measures. We 
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use the automatized command CHIP (Sokolov & MacWhinney, 1990), which is 

part of the CLAN system for analyzing data in the CHILDES system 

(MacWhinney, 2000), to compute the proportion of each speaker’s utterances that 

overlap in content with their partner’s prior utterances, and use these measures to 

predict language outcomes longitudinally. Prior work utilizing the CHIP 

command (Sokolov, 1993) used a multiple case-study design to test the fine-

tuning hypothesis that parental input varies as a function of the developmental 

level of the child’s language. Rather than focusing on individual differences in the 

extent to which mothers and children overlap with their partners, this study 

examined the modifications within overlapping utterances and how these changed 

over time—for example, showing that maternal additions of modal auxiliaries 

(e.g., can, must) to child utterances decreased over time as children began 

producing more of these auxiliaries on their own. To our knowledge, no prior 

study has utilized the CHIP program to explore individual differences in 

conversational overlap, despite the obvious advantages of using an automatized 

computer program for ensuring coding reliability.

2. Study 1

2.1. Method

2.1.1. Participants

Study 1 utilized the longitudinal New England corpus from the CHILDES 

database (MacWhinney & Snow, 1985; MacWhinney, 2000). The corpus contains 

transcripts of interactions of 52 parent-child dyads, selected by Snow, Pan, 

Imbens-Bailey, and Herman (1996) from a larger sample of 100 dyads (Ninio, 

Snow, Pan & Rollins, 1994). Children were from English-speaking families and 

documented as having no evidence of hearing impairment or developmental delay 

at the age of three. The subsample included an equal number of boys and girls, 

and was representative of the full range of socioeconomic status of the original 

sample.

2.1.2. Procedure

All recordings were of mother-child pairs with the exception of two children 

recorded with their fathers at one time point. We excluded these two dyads to hold 

constant the child’s communicative partner across sessions. Parent-toddler 

interaction was recorded at 14 and 20mo in the context of a five-minute play 

session with various toys (e.g., slinky, jack-in-the-box), followed by parent-child 

exploration of a sequence of four boxes containing a ball, a cloth for peekaboo, 

paper and crayons, and a book. The session ended only after the parent had 

engaged with their child in all four activities, which allowed for wide variability 

in the duration of sessions (10–25 mins). The sessions at 32mo did not include the 

warm-up activity and substituted the ball and peekaboo cloth with a hand puppet 

and a toy house to make the activities age-appropriate.
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2.1.3. Data Analysis

Transcripts of the play sessions were analyzed at three time points, 14mo (N 

= 50), 20mo (N = 46), and 32mo (N = 36), using the fully automated CLAN 

programs. We used the CHIP command (Sokolov & MacWhinney, 1990) to 

obtain rates of maternal overlap of the child and child overlap of the mother, the 

MLU command (Brown, 1973) to measure the child’s mean utterance length, the 

VOCD command (McKee, Malvern, & Richards, 2000) to measure the child’s 

vocabulary diversity, and the FREQ command to measure amount of speech 

(word tokens). MLU is the ratio of the number of morphemes produced divided 

by the number of utterances. VOCD is a measure of vocabulary diversity that is 

less sensitive to variation in the size of the corpus than type/token ratio. It is 

calculated by random sampling of 35 to 50 word token without replacement, run 

three times to generate an average. A minimum of 50 tokens is required to run 

VOCD in CLAN.

2.2. Results

Table 1 presents the MLU and VOCD statistics for the child and mother at 

each age, showing age-related increases across time points. Note that the 14-

month-olds did not produce sufficient word tokens to calculate VOCD. At 20mo,

only 33 children had sufficient tokens to compute VOCD scores.

Table 1. MLU and VOCD for the child and mother at child ages 14, 20, and 

32 months.

MLU VOCD

Child

M (SD)

Mother

M (SD)

Child

M (SD)

Mother 

M (SD)

14mo 

(N=50)

.93    

(.48)

3.34

(.67)

n/a 59.39

(13.25)

20mo 

(N=46)

1.38    

(.31)

3.83

(.48)

22.35*

(13.45)

67.72

(13.54)

32mo 

(N=36)

2.58    

(.73)

4.44

(.69)

49.54

(18.35)

76.68

(12.26)

*(N = 33)

Table 2 provides the proportion of utterances containing overlap and the 

amount of speech (word tokens) produced by the child and mother. Rates of both 

maternal overlap of the child’s speech and child overlap of their mother’s speech 

increased with age. The rate of child overlap was significantly higher than the rate 

of maternal overlap at 12mo t(49) = –4.16, p < .001, and at 20mo, t(45) = –2.95, 

p < .01. At 32mo, rates of child and maternal overlap did not differ, t(35) = 1.66, 

p = .11.
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We computed correlations to determine the relationship between maternal

and child overlap within and between sessions. Maternal overlap at 14mo 

correlated with child overlap at 14mo (r = .31, p = .027), and marginally with 

maternal overlap at 20mo (r = .27, p = .072). Maternal overlap at 20mo correlated 

with child overlap at 20mo (r = .33, p = .027), with maternal overlap at 32mo (r
= .55, p < .001), and marginally with child overlap at 32mo (r = .31, p = .066). 

Child overlap at 20mo correlated with maternal overlap at 32mo (r = .35, p =

.043).

Table 2. Proportion of utterances containing overlap, and amount of speech 

(word tokens) for child and mother at child ages 14, 20, and 32 months.

Proportion of Utterances 

Containing Overlap
Tokens

Child

M (SD)

Mother

M (SD)

Child

M (SD)

Mother 

M (SD)

14mo

(N=50)

.12    

(.19)

.01

(.02)

9

(12)

955

(361)

20mo

(N=46)

.15    

(.08)

.11

(.06)

97

(76)

1090

(320)

32mo

(N=36)

.18    

(.07)

.20

(.06)

308

(129)

986

(290)

2.2.1. Regression Modeling

In exploratory analyses, we observed that child MLU at earlier time points

correlated with language outcomes (MLU and VOCD) at later time points.  

Similarly we found some relationship between the amount of maternal speech 

(measured in word tokens) and child language outcomes, although the effect was

weak and inconsistent, perhaps due to the variability in session length across 

dyads. To examine the relative impact of maternal overlap and child overlap on 

child language growth over time, we computed a series of multiple linear 

regression models at three pairs of time points for each language outcome (MLU 

or VOCD), with child MLU and maternal tokens as control variables.

2.2.2. MLU Regression Results

In the models with MLU as the outcome variable, maternal overlap of the 

child speech at an earlier time point was a significant predictor of the child’s MLU 

at a later time point (see Table 3 for standardized regression coefficients, and 

Figure 1). Note that the effect of maternal overlap remained significant in the 

14�32mo model, although the overall model was not significant.
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Table 3. New England MLU Models

Mean Length of Utterance

14�20 20�32 14�32

Maternal Overlap of Child .47*** .62*** .39*

Child Overlap of Mother .01 –.06 –.15

Child MLU –.02 .21 .02

Maternal Tokens .21 .19 .02

R2 total .29** .59*** .15

model F 4.15** 10.82*** 1.33

N 46 35 36

* p < .05; ** p < .01; *** p < .001

Figure 1a. Child MLU at 20mo as 

a function of MO at 14mo.

Figure 1b. Child MLU at 32mo as 

a function of MO at 20mo.

Figure 1c. Child MLU at 32mo as a 

function of MO at 14 mo.

Figure 2. Child VOCD at 32mo as 

a function of MO at 20mo.
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2.2.3. VOCD Regression Results

In predicting child VOCD, only the 20�32mo model was significant. 

Maternal overlap was the only significant predictor within the model, although 

child MLU approached significance (see Table 4 for standardized regression 

coefficients, and Figure 2).

Table 4. New England VOCD Models

Vocabulary Diversity

14�20

(N=33)

20�32

(N=35)

14�32

(N=36)

Maternal Overlap of Child .23 .38* .24

Child Overlap of Mother .03 –.05 –.12

Child MLU –.07 .32† .17

Maternal Tokens .17 .05 .03

R2 total .08 .32* .10

model F 0.62 3.60* .88

† p = .06; * p < .05

2.3. Discussion

Although children at 14 and 20mo tended to overlap with their mother’s 

utterances at higher rates than mothers overlapped with their children, and rates 

of maternal and child overlap tended to be correlated within dyads, we found no 

evidence that the child’s propensity to imitate their mothers predicted growth in 

their MLU or VOCD. In contrast, individual differences in the extent to which 

mothers repeated the content of their child’s prior utterances impacted growth in 

MLU and VOCD up to age 32mo (end of study). The effect of maternal overlap 

remained significant after controlling for the child’s prior language complexity 

(MLU) and the amount of maternal speech (word tokens). Study 2 examines 

whether these findings can be replicated in a sample of late-talkers at older ages.

3. Study 2

3.1. Method

3.1.1. Participants

Study 2 utilized transcripts of late-talkers from the longitudinal Weismer 

corpus of the CHILDES database (Moyle, Ellis Weismer, Lindstrom, & Evans, 

2007) at age 30mo (N = 52), 42mo (N = 42), and 54mo (N = 33). Details of the 

original study are described in Moyle et al. (2007). Two additional children were 

excluded as they were recorded with their fathers in one of the sessions.
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3.1.2. Procedure

Late talkers were identified as not using words at 18mo and producing fewer 

than 50 words and no word combinations at 24mo. They were diagnosed based 

on parental report using the MacArthur-Bates Communicative Development 

Inventories, with the child performing at or below the 10th percentile. Recordings

at 30 and 42mo were collected while mother and child played with a set of toys.

For the recordings at 54mo, children were interviewed by a research 

assistant/investigator.

3.1.3. Planned Analysis

Transcripts were analyzed in the same as manner as Study 1, focusing on 

changes in MLU and VOCD from 30 to 54mo.

3.2. Results

Table 5 presents the MLU and VOCD statistics for children and their mothers 

at each time point, showing increases in utterance length and vocabulary diversity 

over time.

Table 5. MLU and VOCD for the child and mother at child ages 30, 42, and 

54 months.

MLU VOCD

Child

M (SD)

Mother

M (SD)

Child

M (SD)

Mother

M (SD)

30mo

(N=52)

1.61    

(.40)

4.43

(0.54)

29.95*

(15.31)

71.39

(13.96)

42mo

(N=42)

2.95    

(.58)

4.89

(.52)

55.66

(12.95)

82.58

(12.29)

54mo

(N=33)

4.53

(.98)

n/a 74.10

(15.91)

n/a

*(N = 47)  

Table 6 presents for the child and mother’s proportion of utterances 

containing overlap and tokens. Rates of maternal overlap of the child’s speech 

and child overlap of their mother’s speech increased with age. At 30mo, mothers

and children produced overlapping utterances at similar rates, t(51) = .69, p = .50.

At 42mo, mothers produced a higher rate of overlapping utterances than children,

t(41) = 3.67, p < 0.001. Next, we computed correlations to determine the 

relationship between maternal and child overlap within and between sessions. 

Maternal overlap at 30mo correlated significantly with maternal overlap at 42mo

(r = .32, p = .040). None of the other correlations approached significance. That 
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is, unlike Study 1, the rate of maternal overlap was not influenced by the rate of 

child overlap.

Table 6. Proportion of utterances containing overlap, and amount of speech 

(word tokens) for child and mother at child ages 30 and 42 months.

Proportion of Utterances 

Containing Overlap
Tokens

Child

M (SD)

Mother

M (SD)

Child

M (SD)

Mother 

M (SD)

30mo

(N=52)

.21 

(.11)

.22 

(.09)

156

(73)

825

(228)

42mo

(N=42)

.19 

(.07)

0.24 

(.08)

310

(123)

851

(247)

3.2.1. Regression Modeling

We adopted the same analytic approach as Study 1, using a series of multiple 

linear regression models at three pairs of time points for each language outcome 

(MLU or VOCD), with child MLU and maternal tokens as controls. 

3.2.2. MLU Regression Results

Although the 30�42mo model was statistically significant, none of the 

individual variables were reliable predictors of MLU at 42mo. The 42�54mo 

model was marginally significant, with child MLU at 42mo predicting MLU at 

54mo. In contrast, in the 30�54mo model, maternal overlap was a significant 

predictor of the child’s MLU (see Table 7 for standardized regression coefficients, 

and Figure 3), with maternal tokens also approaching significance.

Table 7. Late Talkers MLU Models

Mean Length Utterance

30�42

(N=41)

42�54

(N=32)

30�54

(N=32)

Maternal Overlap of Child .18 –.16 .54***

Child Overlap of Mother .06 .04 .08

Child MLU .28 .62** .31

Maternal Tokens –.23 .15 .32†

R2 total .31** .27†† .52***

model F 3.96** 2.51†† 7.21***

† p = .06; †† p = .07; * p < .05; ** p < .01; *** p < .001
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Figure 3. Child MLU at 54mo as a 

function of MO at 30mo.

Figure 4. Child VOCD at 54mo as

a function of MO at 30mo.

3.2.3. VOCD Regression Results

In the models predicting child VOCD, only the 30�54mo model was 

statistically significant (see Table 8 for standardized regression coefficients and 

Figure 4). Both maternal overlap and maternal tokens were significant predictors 

of child VOCD.

Table 8. Late Talkers VOCD Models

Vocabulary Diversity

30�42

(N=41)

42�54

(N=32)

30�54

(N=32)

Maternal Overlap with Child .28 -.15 .41*

Child Overlap with Mother -.12 -.04 .20

Child MLU .27 .37 .26

Maternal Tokens .16 .02 .36*

R2 total .20 .11 .38**

model F 2.27 .84 4.08**

* p < .05; ** p < .01

3.3. Discussion

Both mothers and late-talkers produced overlap in about 20% of their 

utterances, which exceeded the values observed with younger children (Study 1, 

New England corpus). However, in contrast to Study 1, rates of overlap between 

mother and child were uncorrelated, which suggests a lack of alignment between 

their speech styles. As in Study 1, we found no evidence that individual 

differences in the child’s propensity to imitate their mother influenced their later 

linguistic development. We found limited evidence of a benefit of maternal
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overlap for late-talkers, but only over the longer interval of 30�54mo, with 

children in the latter session interviewed by a researcher.

4. General Discussion

The two studies reported here contrasted predictions of accounts emphasizing 

child imitation of parental language vs. parental imitation of the child as a form 

of contingent feedback in promoting first language development. Using an 

individual differences approach, we examined how variation in the proportion of 

overlapping utterances predicted language growth in typical toddlers and late 

talking children over time. We used the CHIP command (MacWhinney & 

Sokolov, 1990) to calculate the proportion of utterances that contained 

overlapping content across conversational turns, with Study 1 focusing on mother-

child conversations at ages 14 to 32mo (New England corpus), and Study 2 

focusing on conversations with late-talkers at ages 30 to 54mo (Weismer corpus). 

In Study 1, we observed correlations between rates of child and maternal 

overlap at each age, which suggests that the partners influenced each other’s 

speech styles. As suggested by Clark and Bernicot (2008), repeating content over 

conversational turns signals attention to what has been said, places information in 

common ground, and serves to establish mutual understanding. The fact that 

individual dyads vary in the extent to which they use repetition as a 

communicative device is worthy of further study to determine its implications for 

language development trajectories. Despite the fact that maternal and child 

overlap correlated within sessions, only maternal overlap was found to predict 

gains in child MLU and VOCD over time. We will discuss the implications of this 

finding in detail below.

In Study 2, we failed to find any relationship between child and maternal 

overlap, although rates of maternal overlap correlated across sessions, suggesting 

stability in the mothers’ speech styles. The lack of a relationship between the child 

and the mother’s use of overlap as a communication device within each session 

suggests lesser attunement to their partner’s conversational patterns in late talkers 

and their mothers. As in Study 1, we failed to find any evidence that the child’s 

tendency to repeat back part of their mother’s prior utterances played any role in 

promoting growth in their MLU or VOCD. Evidence that maternal overlap 

contributed to language growth was limited to the last test session at 54mo, where 

the late-talkers were interviewed by a research assistant/investigator. 

Although we found no evidence that individual differences in children’s 

propensity to imitate their mothers’ speech played a role in their language 

development over time, it is important to emphasize that the metric used in our 

study (proportion of overlapping utterances) might not be sensitive to the ways 

that imitation contributes to language development. As reported by Masur and 

Eichorst (2002), toddlers may differentially imitate novel vs. familiar words, with 

repetition of novel words, but not familiar words, associated with vocabulary 

growth over time. Our use of an automatized coding program made it impossible 

for us to distinguish the different purposes of repetition in children’s speech 
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production, which precludes our making any strong conclusions about the impact 

of imitation in children’s communicative development. At a minimum, we can 

conclude that in typically developing toddlers, their propensity to repeat back their 

mother’s words seems to elicit similar behavior from their mothers—i.e., with the 

quality of toddlers’ language both regulating and regulated by social interaction 

(cf. Goldstein et al., 2003).

Our main finding that individual differences in rates of maternal overlap 

predicted growth in child MLU and VOCD over time resonates with a broad 

literature highlighting responsive parenting in promoting language development. 

Most directly related to our findings are those of Tamis-LeMonda and colleagues

(2001) who reported that rates of maternal responding with imitation and 

expansion of their infant’s vocalizations at 13mo predicted the timing of their 

future milestones in vocabulary development (50 words in production), 

combinatorial speech, and past-event talk. Our findings build on this work by 

documenting the impact of maternal overlap on other language measures (MLU 

and VOCD) at later stages of language development.

In our view, maternal overlap constitutes a salient example of just-in-time 

feedback that affirms the child’s communicative efforts while providing input that 

is relevant to what the child already has in mind. By building on what the child 

has just said, mothers are effectively following the child’s lead, rather than 

redirecting their focus of attention—a pattern of engagement conducive to 

establishing joint attention and promoting vocabulary learning (Akhtar, Dunham, 

& Dunham, 1991). As noted in the Introduction, repetition and recasts have been 

cited for decades as forms of indirect negative evidence (Bohannon & Stanovicz, 

1988; Hirsh-Pasek et al., 1984). Their effectiveness presumably is tied to their 

immediacy relative to the child’s utterance. Recent processing accounts of 

language development (Christiansen & Chater, 2015) emphasize the fleeting 

nature of linguistic input in the context of children’s limited working memory 

capacity. Taken together, these factors impose a “now or never bottleneck”

requiring language learning to occur in the here and now. Maternal overlap 

overcomes this bottleneck by providing just-in-time input perfectly tailored to 

what the child already has in mind and, as noted by Sokolov (1993), fine-tuned to 

the child’s current level of language development. Although one would expect 

that at all ages, repetition serves as a means for speakers to align their perspectives 

and achieve common ground, i.e., ratifying what has been said and understood

(Clark, 1996), the ways that repetition is used in parent-child conversation will

change as the child develops. In conversations with younger children, adults may

rely on repetition to gain clarification and establish the intended meaning of a 

child’s utterance, whereas in conversations with older children, both adults and 

children may use repetition to ground their utterances while adding new

information to established topics of interest (Clark & Bernicot, 2008). Examining

how the functions of overlap (e.g., ratification, correction, grounding of new 

information) might change with development, and individual differences in their 

usage by children and their parents remain important topics for future work.
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