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Children’s use of prosody and word order to indicate information status in English noun
phrase conjuncts
Laura de Ruiter, Bhuvana Narasimhan, Jidong Chen, & Jonah Lack”

Abstract. Our study investigates the influence of information status on word order
and prosody in children and adults. Using an elicited production task, we examine
the ordering and intonation of noun phrases in phrasal conjuncts in 3-5-year-old and
adult speakers of English. Findings show that English-speaking children are less
likely to employ the ‘old-before-new’ order than adults and are also not adult-like in
using prosody to mark information status. Our study suggests that even though
intonation and word order are linguistic devices that are acquired early, their use to
mark information status is still developing at age four.
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1. Introduction. Children acquire — with little apparent effort — the core aspects of the ambient
language by the age of five years. But children must also learn how to tailor their use of language
according to the informational needs of their interlocutors. For instance, children must learn to
distinguish between “old” entities (mentioned in prior discourse) from “new” entities (newly
introduced in the discourse). Here we focus on two means used by adult speakers to mark infor-
mation status: word order and prosody. Adult speakers have a robust preference to mention old
referents before new referents (Clark & Clark 1977). In Germanic languages such as English,
speakers also typically accent new referents, and tend to deaccent given referents (Chafe 1974;
Prince 1981). But we know little about how word order and prosody interact in the marking of
information status in child language. Here we investigate word order and prosody in monolingual
English-speaking children’s production of phrasal conjuncts to label old and new referents. We
chose conjunct noun phrases (e.g., an apple and a spoon), because they are easy to produce and
they allow us to manipulate information status in noun phrases that do not otherwise differ in
factors that also affect word order and prosody, such as topicality, semantic role, or grammatical
role.

2. Background. The ordering of constituents in utterances could be motivated in terms of facili-
tation of comprehension for the addressee or ease of production for the speaker (Arnold, Kaiser,
Kahn, & Kim 2013). In the speaker-oriented account, old referents are more activated than new
referents because they have been encountered in a prior context and are therefore more available
for early mention (Branigan, McLean, & Reeve 2003). In the addressee-oriented account, the
‘old-before-new’ order is preferred because speakers assume that comprehension is easier for the
hearer when a structure is already available to which incoming information can be linked (Clark
& Haviland 1977). However, prior research suggests that children have a non-adult-like ordering
preference in phrasal conjuncts. Children acquiring German exhibit a ‘new-before-old’ prefer-
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ence when ordering noun phrases within conjuncts (e.g., an apple and a spoon) in contrast to the
‘old-before-new’ preference for the same construction type in adult speakers of German (Nara-
simhan & Dimroth 2008; Narasimhan, Duffield, & Kim 2015). Similarly, bilingual Spanish-
English children have also been found to exhibit a ‘new-before-old preference’ in conjunct noun
phrases in Spanish (Ceja Del Toro, Chen, & Narasimhan 2016).

With respect to prosody, studies in both English and German have observed speakers’
tendency to accent new referents and deaccent old ones among adults (e.g., Baumann & Grice
2006; Fowler & Housum 1987) as well as children acquiring German (De Ruiter 2014). Howev-
er children are not always adult-like in the types of accents they use, and in the accents’ phonetic
realization. Behrens and Gut (2005) found that both new and old referents were accented irre-
spective of information status in a German child’s multi-word utterances.

3. Study. Against this background, our study seeks to answer three main questions. Do English-
speaking children prefer the ‘old-before-new’ word order like adults? Do English-speaking chil-
dren use prosody to distinguish between old and new referents? How do word order and prosody
interact in child language? If the ‘old-before-new’ preference found in adults is a language-
independent cognitive strategy, children acquiring English will prefer this order. If, however, the
‘new-before-old’ order is the more deep-rooted preference in early childhood, children acquiring
English will exhibit a ‘new-before-old’ preference, similar to their German and English-Spanish
bilingual peers. On the other hand, ordering preferences in the input may play a role in children’s
production: English has a relatively rigid word order, which may discourage children from using
word order flexibly to mark information status. Instead, the prominent use of prosody to indicate
information status in English would predict that children acquiring English may mark infor-
mation status using prosody rather than word order.

3.1. METHODOLOGY. We conducted an elicited production of conjunct noun phrases, adapting
the stimuli and procedure from the original study of German-learning children by Narasimhan
and Dimroth (2008). Our participants were 14 English monolingual children (8 girls, 6 boys;
mean age 4;5, age range 3;10 to 5;1), and 15 adults (8 females, 6 males; mean age 32, age range:
20 to 63 years). The stimuli were 23 pairs of common objects and 3 single objects (part of the
fillers) presented in slides on a laptop, including 12 target pairs of English nouns for 24 inani-
mate objects (see Table 1), such as ball and spoon that were matched on the number of syllables
and frequency of use based on child-caregiver corpora (age range 1;4 to 4;0) in the CHILDES
database (MacWhinney 2000).

Object label 1 Object label 2

1 book chair
2 clock plate
3 flower crayon
4 cup shoe

5 key knife
6 hat egg

7  cookie bottle
8 tree bus

9 ball spoon
10 car bed
11 apple pencil
12 glass shirt




Table 1: Labels for target object pairs used as stimuli

The experimental trials were interspersed with 14 filler items. All stimuli were randomized
and counterbalanced into four different orders. Two lists were then created in which each object
in the pair was either old or new. In the experiment, each participant was first shown an object
(e.g. a spoon) on a slide. The experimenter asked: “What is on the screen”? After the participant
replied, the experimenter repeated the participant’s object description, in order to make the refer-
ent sufficiently old in the context of the dialogue. The participant was then shown two objects on
a slide: the old referent plus a new object (e.g. a spoon and an apple). They were asked again:
“What do you see on the screen?”” and their response was recorded. Figure 1 illustrates the exper-
imental setup and the procedure. With the child participants, this procedure was slightly adapted
in a child-friendly manner to keep them engaged. The experimenter introduced a stuffed animal
at the beginning of the task, a Teddy Bear, who could not see the slide and wanted to know what
the child had seen on the screen. Each child was first invited to make friends with Teddy by pat-
ting it. Then she or he (henceforth “she”) was asked if she would like to help Teddy learn what
she had seen. All the children assented to the procedure.

Participant Experimenter

I What is on the screen?
An apple.
An apple. I

What do you see on the
screen?

! An apple and a spoon. I
\[ A spoon and an apple.

Figure 1: An example of an experimental trial

3.2 CODING, DATA, AND STATISTICAL ANALYSIS. Each response to the target pair of objects was
coded for the ordering of the referents: (1) ‘new-before-old’: new referent before old; and (2)
‘old-before-new’: old referent before new. Five responses out of a total of 348 responses were
excluded (four from children, one from an adult) because they did not provide the response in the
target form (‘X and Y’) or because their response could not be transcribed from the sound file.
Responses were also judged by a trained phonetician (the first author, blind to the experimental
condition) for whether referents sounded prosodically ‘new’ or ‘old’. We then coded whether
this judgment was correct or incorrect. We also analyzed a subset of the responses (children’s
‘old-before-new’ responses, see below for details) acoustically using the speech processing soft-
ware Praat (Boersma & Weenink 2016). In this analysis, we examined how the speakers’
realization of the new referent (the second noun phrase) differed from their realization of the old



referent (the first noun phrase). The parameters that were investigated included FO peak height
(in Hz), FO excursion (in Hz/sec), mean intensity (in dB), and duration of the stressed syllable (in
seconds). Figure 2 shows the screenshot of a sample utterance, including transcription,

segmentation, and FO extrema.
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Figure 2: Screenshot of the oscillogram and spectrogram for the utterance "I see a [sic] egg
and a hat", uttered by a child. The screenshot also shows the segmentation of the stressed sylla-
bles, pitch track, intensity curve, and the FO minima and maxima on both words.

We analyzed the data using generalized linear mixed-effect models (glmer) in R (R Core Team,
2016), which included random intercepts for participants and items.

3.3 CoDING. We first present the results for both age groups’ word order preferences, the accura-
cy of the rater’s prosodic judgment for each age group, and how word order and age group
interacted to influence prosodic judgment. We then present the results of the acoustic analysis.
Children were less likely to use the ‘old-before-new’ order than adults (45% vs. 84%, B = -
2.0455, p <.0001; see Table 2). However, the children did not show a preference for the ‘new-
before-old’ order either, as their preferences did not differ from chance (= 0.2363, p = .277).
The left panel of Figure 3 shows the word order preferences for both age groups.

Estimate Std. Error z value Pr(>|z|)
(Intercept) 1.807453073 0.272891927 6.623329226 <.000071***
Age: Child -2.045537335 0.355891805 -5.747638201 <.000071***

Table 2: Summary of the generalized linear mixed-effects model for word order



Children were less likely to distinguish old and new referents reliably using prosodic means
(60%) compared to adults (87%) (B =-1.5845, p <.0001; see Table 3). In fact, prosodic judg-
ment accuracy did not differ from chance for the children (B = 0.4229, p = .074). The right panel
of Figure 3 shows the prosodic judgments for both age groups.
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Figure 3: Proportion of new/old and old/new responses for adults and children (left panel),
and proportion of utterances correctly judged (right panel).

Estimate Std. Error z value Pr(>|z|)

(Intercept)  1.999338912 0.268262321 7.452924817 <.000071***

Age: Child  -1.584464999  0.339116978  -4.672325781  <.00001***

Table 3: Summary of the generalized linear mixed-effects model for Prosodic Judgment

There was furthermore an interaction between age group and word order for prosodic judgment:
When children produced the conjuncts in the ‘old-before-new’ order, they prosodically signaled
the referents’ information status less clearly than adults did (f =-2.8265, p <.0001). In the fol-
lowing we look more closely at this last finding: Why was the prosodic judgment worse for
children’s ‘old-before-new’ responses?

In order to find out what may have caused the phonetician to judge ‘old-before-new’ re-
sponses erroneously as ‘new-before-old’, we investigated these responses (N=71) in more detail.
Prosodic judgments are judgments about relative prominence within a phrase. We therefore ana-
lyzed in which way the speakers’ realization of the new referent (second noun phrase) differed
from their realization of the old referent (first noun phrase) in terms of FO peak height difference,
difference in FO excursion, mean intensity, and duration. Figure 4 shows the differences for each
of the four parameters for correct and incorrect prosodic judgments.
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Figure 4: Differences in FO peak height (top left), FO excursion (top right), mean intensity (bot-
tom left), and duration (bottom right) for correct and incorrect prosodic judgments.

We found that in cases in which the judgment was incorrect, the FO peak difference between new
and old referents was larger (-39dB on incorrect vs. 10dB on correct judgments). In other words,
in the incorrectly judged pairs, the final (new) referent was produced with a relatively lower
pitch peak. There was no discernible difference between correctly and incorrectly judged re-
sponses with respect to the excursion difference of the pitch curve on the words. Note that
excursion was measured between the maximum and the minimum anywhere in the word. Thus,
the excursion could have been either on the rising part of an accent or on the falling part. For
intensity, we found that in incorrect judgments, the intensity difference between the two referents
was larger, compared to those pairs that were judged correctly. This means that the final (new)
referent was produced with lower intensity than the initial (old) referent. Finally, the duration of
the stressed syllable of both old and new referents was the same in those pairs that were judged
incorrectly, whereas in those that the phonetician perceived (correctly) as ‘old-before-new’, the
stressed syllable second (new) referent was realized with considerably longer duration. We dis-
cuss how these characteristics may have caused the rater to make the wrong judgment in
children’s ‘old-before-new’ responses in the next section.

4. Discussion. We investigated how the information status of referents influences English-
speaking children’s and adults’ choice of word order and prosodic realization in noun phrase
conjuncts. Specifically, we asked if children exhibit the same preference for the ‘old-before-new’
word order that has been demonstrated in adults. Our results suggest that this is not the case;
however children did not show a preference for the ‘new-before-old’ order either, which has
been found for German- and Spanish-acquiring children.



A possible explanation for the difference in ordering preference between the present study
and the study with German-learning children reported in Narasimhan & Dimroth (2008) may be
methodological. The experimental procedure in the German study involved toy replicas of real
objects presented in a transparent container. Further, children were asked to help a second exper-
imenter (who could not see the objects) to find matching pictures of the old and the new objects.
Thus the children participated in a more interactive task in the original study compared to the
present study in which children described 2D pictures of objects on the computer screen to the
experimenter (or Teddy Bear). The methodological differences may account for the less frequent
production of the ‘new-before-old’ word order in children acquiring English. However, a signifi-
cant preference for the ‘new-before-old order’ was found in the study with the Spanish-English
bilingual children (Ceja Del Toro, Chen, & Narasimhan 2016). Hence, methodological factors
may not be the only reasons for the relatively reduced ‘new-before-old’ preference in English-
speaking children. We suggest that the absence of a significant preference for the ‘new-before-
old’ order in English-speaking children is related to the lack of word order flexibility in English.
English has a more rigid word order compared to languages such as German (Callies 2009) and
Spanish (Brown & Rivas 2011).

One may therefore expect that English-speaking children would use prosody to distinguish
between old and new referents. This was our second research question: Do English-speaking
children use prosody to distinguish between old and new referents in these noun conjuncts?
However, we also did not find evidence for this; at least by auditory judgment alone, new and
old referents could not be distinguished. This is in line with findings from two-year-old German-
speaking children, who have been found to stress both words in two word phrases, irrespective of
information status (Behrens & Gut 2005). But this finding is in contrast with findings from five-
year-old German-speaking children, who do mark information status clearly, at least in narrative
discourse (De Ruiter 2014).

Our third research question asked: How do word order and prosody interact? Here we
compared adults’ and children’s success in signaling information status, given their chosen word
order. Compared to adult speakers, the four-year-olds stood out in that they signaled the ‘old-
before-new’ order less clearly. Recall that ‘old-before-new’ was the preferred word order for
adults, but not for children in this study. When the children produced this word order, they tend-
ed not to accent new referents in phrase-final position sufficiently. Our follow-up acoustic
analyses suggest that this was due to the fact that they produced these new referents with charac-
teristics that are typically more associated with given referents. Lower pitch peaks (compared to
the preceding old referent) gave rise to the impression that the referent is either down-stepped or
deaccented. Similarly, children tended to produce the new referent with a more strongly reduced
mean intensity. Finally, they failed to increase the syllable duration. Accentuation leads to in-
creased syllable duration, and so does final lengthening. The fact that the syllable duration of the
new referents (in the incorrectly judged utterances) was not longer than that of the old referents
contributed to the auditory impression that these referents sounded old. We illustrate these ob-
servations in the schematic representation in Figure 5.
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Figure 5: Schematic representations of the relative differences between old (e.g., apple) and new
referents (e.g., spoon) in correctly (yellow lines) and incorrectly judged phrases for the four pa-
rameters (from top left to bottom right: FO peak height difference, excursion difference, mean
intensity difference, stressed syllable duration difference).

While this is only a exploratory analysis based on auditory impression, it suggests that, despite
the role prosody plays in information status marking in English, children do not use the usual
parameters to make new referents more prominent.

The cross-linguistic comparisons suggest that neither the ‘old-before-new’ nor the ‘new-
before-old’ word orders are candidates for a universal early cognitive or communicative tenden-
cy influencing children’s production. Although children acquiring any language are likely to find
novel referents more prominent than old referents, only children exposed to the flexible use of
word order in the input are tempted to employ word order to express asymmetries in discourse-
pragmatic prominence albeit in non-adult-like ways, as in the case of German- and Spanish-
learning children. Children are also not adult-like in prosodically distinguishing old versus new
referents in English. This suggests that habitual use of prosody to signal information status in the
input does not suffice to facilitate adult-like marking of information status in children. Our study
reveals that despite the early acquisition of intonation and word order in children, the use of the-
se means to mark information status distinctions such as ‘old’ versus ‘new’ develops gradually.
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