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Abstract 

Studies of child language development have shown that children from an early age 

are aware of turn-taking patterns in interaction. The aim of this study is to 

investigate if there is a relationship between turn-taking pauses in parent-child 

interaction and child vocabulary at 18 months of age. Analysis of pause duration is 

conducted on recordings from the SPRINT language intervention project and 

pause duration is found to correlate with child vocabulary size. Different possible 

reasons for this correlation are discussed. 

 

Introduction  
When speaking to children all adults, regardless 

of language, use a certain type of modified 

speech referred to as infant-directed speech 

(IDS). IDS differs from adult-directed speech 

(ADS) in several features, such as higher 

fundamental frequency, greater pitch variation, 

longer pauses, slower speech rate, shorter 

utterances (Fernald, Taeschner, Dunn, 

Papousek, De Boysson-Bardies & Ikuko, 1989) 

as well as longer vowel duration (Albin & 

Echols, 1996). This type of speech seems to 

serve three main functions: to modulate infants' 

attention and arousal level, to communicate 

affect to the infant, and to facilitate language 

acquisition (Fernald et al., 1989). 

Acoustic correlates of syntactic boundaries in 

spoken language may assist infants in 

perceptually segmenting speech into 

linguistically relevant units (Seidl, 2007). These 

acoustic correlates are exaggerated in IDS 

(Fernald et al., 1989) providing the infant with 

more information than ADS. Infants rely on 

prosodic cues when parsing the continuous 

speech stream first into larger units (clauses), 

then intermediate units (phrases) and later to 

smaller units (words) (Jusczyk, 1997). Pauses 

provide further information in clause 

segmentation together with prosodic cues, but 

not by itself (Seidl, 2007). Dutch children have 

been proven to rely more on pauses than on 

prosodic cues compared to English children 

(Johnson & Seidl, 2008). This indicates a 

potential difference between languages.  

For a conversation to run smoothly speakers 

have to have a mutual understanding of when a 

speaking turn shift is possible. The basic 

patterns and rules of turn-taking are perceived 

and learned by infants at an early prelinguistic 

stage of language acquisition. Bloom, Russell 

and Wassenberg (1986) saw that three-month-

old infants produced a higher rate of speech-like 

sounds when interacting with an adult using a 

clear turn-taking pattern. In conversation 

speakers tend to match the length of pauses both 

in and between speaking turns, and when this 

matching occurs the speaker is perceived as 

warm and affective. This phenomenon occurs in 

mother-infant conversations with prelinguistic 

infants as young as four months (Bebee, Alson, 

Jaffe, Feldstein & Crown, 1988) and is also seen 

in gaze behavior of six-week-olds in interaction 

with adults (Crown, Feldstein, Jasnow, Beebe & 

Jaffe, 2002) providing further evidence for early 

understanding of turn-taking. 

A productive vocabulary of 50 words is 

considered an important milestone in language 

development (Tamis-Lemonda, Bornstein, 

Kahana-Kalman, Baumwell & Cyphers, 1998), 

usually achieved during the second year of life. 

Several things have been shown to predict infant 

vocabulary development, including parental 

communicative behavior. A responsive 

parenting style has been argued to contribute 

more to lexical development than a directive 
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style (Masur, Flynn & Eichorst, 2005). It is 

possible that different parenting styles manifests 

in different pause behavior. 

In light of previous studies, it seems lexical 

development is facilitated by certain type of 

parental communicative behavior and that 

infants have an early awareness of turn-taking 

pauses. This study aims to investigate if there is 

a relationship between turn-taking pauses and 

infant lexical development. The ongoing 

SPRINT project
1
 makes this possible by 

providing audio recordings of parents interacting 

with their 18 months old infants. 

 

Method 
In the SPRINT project families are given 

intervention films to promote parent-child 

interaction and stimulate child language 

acquisition. The children's language skill is 

classified at the age of 18 months using SECDI, 

a Swedish adaptation of the CDI (Child 

Development Inventory). In this questionnaire 

which has been classed as a good predictor of 

child language development (Berglund & 

Eriksson, 2000), parents rate their children’s 

vocabulary. To analyze turn-taking in parent-

child interaction, this study used audio 

recordings from 10 families in the SPRINT 

project.  

 

Participants  
Based on the SECDI results five low performing 

and five typical performing children were 

selected. The low performers (LP) had SECDI 

results in the 0-25 percentile and the typical 

performers (TP) in the 50-65 percentile. Both 

groups consisted of two girls and three boys. 

The children were 18 months old when 

recorded. At least one parent in each family had 

Swedish as their first language.  

 

Audio recordings  
The material consisted of recordings made by 

the parents, before the SPRINT intervention 

started. They were asked to record four common 

situations: clothing, playing, reading and 

cooking/eating. No other specific instructions 

                                                      
1
 SPRINT is an ongoing project funded by the 

Swedish Research Council (2008-5094) “Effects of 

enhanced parental input on young children’s 

vocabulary development and subsequent literacy 

development” – a collaboration between the 

department of Linguistics and department of Special 

Education at Stockholm University. 

were given. Of the 10 children, 6 had one 

recording of each requested situation while the 

other 4 had two recordings of the same or of 

other situations (e.g. bathing). In the recordings 

the child as well as at least one parent 

participated and some included more 

participants (siblings and other adults). 

 

Procedure  
The files were tagged using the transcription 

function in the speech analysis program 

Wavesurfer 18, version 8.4.2.9. The beginning 

and ending of every communicative utterance 

produced was tagged, using a separate 

transcription pane for each participant. Five 

minutes per recording were tagged, starting from 

the first parental child directed utterance. One of 

the files was less than five minutes long but was 

nevertheless included. Whether an utterance was 

communicative or not was subjectively judged 

by the researchers based on situation and content 

of the utterance. Utterances also included 

cooing, babbling, screaming and other non-

lexical communicative behaviour.  Beginning 

and ending of each utterance was judged both 

auditory and visually using the spectrogram 

function in Wavesurfer with an estimated error 

margin of  approximately 50ms. The resulting 

files were processed using Mathematica 7.0 to 

extract the pauses between utterances. A pause 

was only registered by the program if no one 

spoke in the silent gap left between utterances. 

The content and directions of the utterances 

were not considered. In recordings with more 

than one parent and/or child, intrusions by other 

participants may have resulted in no pause being 

registered. The pauses were then statistically 

analyzed in PASW Statistics 18. The pauses 

used for analysis were parent-parent, parent-

child and child-parent. All other pauses (e.g. 

mother-father, sibling-parent, child-child) were 

not considered relevant for this study. Pauses 

with a duration greater than 3 seconds were 

excluded since they were too long to be 

considered as turn-taking pauses. The same limit 

was used in Kondaurova and Bergeson (2010). 

 

Results 
The duration of pauses between child and parent 

(cp), parent and child (pc) and the pauses after a 

parental utterance until the next parental 

utterance from the same parent (pp) were 

computed within the two groups (low 

performers, LP, and typical performers, TP). In 
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figure 1 the mean difference in pause duration is 

shown with a 95 % confidence interval.  

Univariate Analysis of Variance (ANOVA) 

and LSD Post hoc-test was conducted on the six 

groups (LPcp, TPcp, LPpc, TPpc, LPpp, TPpp) 

to see whether there was significant differences 

between LP and TP. 

 

Figure 1. Pause duration: 95 % confidence 

interval of mean values. The y-axis shows 

duration in seconds. 

 

Child-parent pauses (cp) 
The LPcp mean was 0.63 s (sd: 0.59) for the 

whole group, within the group the individual cp 

mean varied from 0.47 to 0.76 s. The TPcp 

mean was 0.48 s (sd: 0.53) with individual cp 

means between 0.29 and 0.70 s. Thus there is a 

big within-group difference in both groups. One 

LP-child had a lower individual cp mean than 

the total mean for TPcp, and one child from the 

TP group had a higher cp mean than the total 

mean for LPcp. The total amount of LPcp-

pauses shorter than three second was 330, and 

480 for TPcp. The lengths of LPcp and TPcp 

differ from each other significantly (p<0.001). 

The amount of excluded pauses, longer than 3 

seconds, was 27 for LPcp and 13 for TPcp. 

 

Parent-child pauses (pc) 
The LPpc mean was 0.92 s (sd: 0.73), lowest 

individual pc mean in the LP group 0.85 s and 

highest 1.00 s. The TPpc mean was 0.74 s (sd: 

0.62) with individual pc means between 0.66 

and 1.09 s. Thus the total mean was highest in 

the LP group but the individual highest pc mean 

was in the TP group. The total amount of LPpc-

pauses shorter than 3 seconds was 320, for TPpc 

it was 488. The difference in duration between 

LPpc and TPpc is significant  (p=0.003). The 

amount of excluded pauses, longer than 3 

seconds, was 56 for LPpc and 34 for TPpc. 

Parent-parent pauses (pp) 
The LPpp mean was 1.09 s (sd: 0.69) with 746 

pauses shorter than 3 seconds, and the TPpp 

mean was 1.12 s (sd: 0.71) with totally 765 

pauses shorter than 3 seconds. The within-

group-variation of individual means was low. 

LPpp and TPpp do not significantly differ. The 

amount of excluded pauses, longer than 3 

seconds, was 153 for LPpp and 91 for TPpp. 
 

Discussion 
The results show that the children’s SECDI 

results and the duration of the turn-taking 

pauses correlate. There is a significant 

difference between LP and TP regarding parent-

to-child and child-to-parent pause duration. The 

LP turn- taking-pattern is slower in both cases, 

longer and fewer pauses, which implies fewer 

utterances as well as less time spent speaking. 

This is also shown in the number of excluded 

pauses (longer than 3 seconds): more in LP and 

fewer in TP. If the parents’ do not give feedback 

fast enough and spend too little time interacting 

verbally with their children it might affect the 

vocabulary development of the children. On the 

other hand it is possible that the parents of LP 

answer slower because they adapt to the child’s 

slow turn-taking behavior. This is consistent 

with the observations that speakers match pause 

and utterance length to those of their 

conversation partner (Bebee et al., 1988). The 

fact that intrapersonal parent-to-parent pause 

length does not differ between the two groups, 

and the mean pause length is significantly longer 

for pp than for pc pauses in both groups shows 

that the parents in both groups give their young 

ones enough time to speak, i.e. time to take over 

the turn, before starting to talk again. This 

indicates that the fact that the pauses are longer 

in the LP group is a parental adaptation to their 

children’s behavior. This could also explain the 

shorter TP pause duration, since those children 

have advanced further in the speech 

development and according to Soderstrom 

(2007) IDS is adjusted to the child’s language 

competence. These interpretations do not 

necessarily contradict each other since it is 

likely that heredity and environment interact in 

child language development. 

The results might have been affected by 

methodological aspects such as the decision not 

to count silences longer than 3 seconds as turn-

taking pauses. This was based on the method 

used in Kondaurova and Bergeson (2010). The 
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limit of three seconds is fairly high set, and 

acoustic analysis of the material in the current 

study verified that a turn after 3 seconds rarely 

belonged to the previous turn-taking sequence.  

Since the recordings were made in the homes 

of the participating families, the lack of control 

over the recording situations may also have 

affected the results. There was a broad diversity 

of occurrences that could not be controlled in 

the recordings. For example one child slept 

through the first two minutes of the recording 

session, and another child was ill. This of course 

limited the number of child utterances. In some 

recording with more than one child it was hard 

to discriminate both between the children's 

sounds and the direction of the parental 

utterances.  Greater control of situations would 

have been gained by only using recordings with 

one child and one parent making it easier to 

identify turn-taking. Another way to analyze the 

material would have been to only use child-

parent interaction pauses. By looking at the 

content of each utterance it would have been 

possible to exclude pauses that were not part of 

a turn-taking sequence (e. g. parent talking to 

sibling and child making noises outside the 

conversation). However to do this a lot of 

subjective judgments of the utterances’ content 

would have been necessary, which would 

decrease the objectivity. 

The fact that the SECDI scores were used for 

dividing children into groups may also affect the 

results because basing the groups on parental 

assessment alone may open up for disparity 

between reported performance and actual 

ability. With such a small sample as 5 

individuals per group one single misjudgment 

can affect the results even though SECDI has 

been proven to be a reliable predictor of child 

language development (Berglund & Eriksson, 

2000).  

The results of this study show an evident 

relation between pause behavior and child 

language development. To achieve a higher 

grade of generalization of the results it might be 

necessary to study a greater sample with regards 

to parent child pause behavior. It would also be 

of interest to further investigate cause and 

consequence in the observed relation. Longer 

pauses is only one of many things that 

characterizes IDS, and to fully understand the 

impact pause duration has on child language 

acquisition one would have to look at the other 

aspects of IDS in combination with pauses. This 

could be an area for further research. 
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