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Abstract
The present study compares prosodic features of child-directed
speech (CDS) and foreigner-directed speech (FDS), to exam-
ine whether FDS is a derivative of CDS as suggested in socio-
linguistic studies. Twelve female speakers completed a simple
referential communication task addressed to an imaginary adult,
an imaginary foreigner, and an imaginary child.

The results showed that, compared to the adult-directed
baseline (ADS), participants increased pitch range and f0 maxi-
ma when addressing a child, but not when addressing a for-
eigner. Furthermore, participants lowered their speech rate
when addressing interlocutors with limited linguistic capacity,
but did so differentially: Participants tended to lengthen pauses
when addressing an imaginary foreigner, and tended to lengthen
segments when addressing an imaginary child.

These findings suggest that the prosodic features of CDS
and FDS are different, and that speakers have acquired knowl-
edge about how to fine-tune their prosodic adjustments to the
specific needs of different interlocutors.

1. Introduction
Research on different speech registers, so far mainly the domain
of sociolinguistics [1], has focussed on the linguistic and prag-
matic features of speech accommodation. In this context, re-
searchers have emphasised the similarities between speech ad-
dressed to small children (motherese, baby talk or child-directed
speech, henceforth CDS) and speech addressed to adult inter-
locutors with limited cognitive or linguistic capacity (elders-
peak and foreigner talk or foreigner-directed speech, henceforth
FDS) [2] [3], [4]. CDS, FDS, and elderspeak share such features
as reduced grammatical complexity, lower propositional den-
sity, an increase of repetitions, clarifications, simplifications,
and elaborations [4], [5]. However, one of the main characteris-
tics of CDS is its unique prosody. In this study, we compare the
prosodic features of CDS and FDS in order to examine whether
the observed similarities between these speech registers hold in
the prosodic domain.

The unique prosodic features of CDS comprise of elevated
pitch, a wider pitch range and slower speech rate (e.g. [6]). They
are thought to have evolved in order to manipulate infant atten-
tion and arousal [7], in particular when physical distances have
to be bridged [8]. Moreover, there is evidence that the prosodic
features of CDS facilitate the task of language learning by pro-
viding cues for syntactic constituents [9].

FDS is often described as being a secondary or extended
form of CDS [10], not only in that it reflects the aspect of facil-
itating language learning, but also in that it can convey a certain
notion of the listener being linguistically inferior to the speaker

[4]. However, FDS seems to be governed more by feedback
from the listener than by the speaker’s initial expectations [11],
compared to CDS. This may reflect the huge variability in the
linguistic capacity in foreign interlocutors.

To date, no studies have yet explored the prosodic charac-
teristics of FDS. We are interested to examine to what extent
CDS and FDS share commonalities in prosody, since exagger-
ated prosody is the most prominent feature of CDS. We investi-
gate how speakers’ general expectations about the interlocutor
affect prosodic adjustment, by using a referential communica-
tion task directed to an imaginary addressee. This methodology
allows us to control potential effects of addressee feedback, and
thereby to explore baseline varieties of CDS and FDS. Our ex-
amination of prosodic features focuses on modifications of pitch
range and speech rate, the two parameters that have received
most attention in research on CDS.

2. Method
2.1. Participants

Twelve female native speakers of English, aged 19 to 23 years
(mean age 21 years), provided three speech samples each for
this study. Participants were recruited from the student popula-
tion at Stirling University. Even though graduating at a Scottish
university, all participants had grown up in England. None of
the participants had any known history of speech impairments.

2.2. Procedure

Each participant took part in three individual sessions which
were recorded with an interval of one day in between each. Dur-
ing each session, participants were given a simplified map con-
taining five landmarks and a simple route, and were instructed
to provide a description so that the route could be re-drawn by
a potential listener, given the map with just the landmarks on it.
The participants were instructed to begin each description with
the following two calibration sentences “Okay I’m now going
to describe the route to you. Please draw the route exactly as I
say”.

In each session, participants were given a different instruc-
tion regarding the potential listener. In the adult-directed (ADS)
condition, participants were instructed to describe the route as
if speaking to an adult friend or acquaintance. In the child-
directed (CDS) condition, participants were instructed to de-
scribe the route as if speaking to a two-year old child. In the
foreigner-directed (FDS) condition, participants were instructed
to describe the route as if speaking to a fellow student who has
recently arrived from a foreign country, and has just begun to
learn English.
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In order to avoid repetitiveness in the descriptions, three map
versions with different landmarks (all simple objects denoted
by mono-syllabic nouns) were created. Three further versions
consisted of mirror images of the maps, resulting in a total of
six different map versions which were identical in complexity
but different in semantic content. The order of presentation of
map versions as well as the order of imaginary addressee, was
counterbalanced across speakers and sessions. The recordings
were conducted using a Marantz P100 tape recorder and a uni-
directional JSH MUD-805 headset microphone, and then digi-
tised at a sampling rate of 16 kHz.

2.3. Measurements

All measurements of the prosodic features were obtained using
PRAAT [12].

2.3.1. Pitch range and f0 maxima

F0 maxima (f0max) were obtained by hand-labelling and mea-
suring the peak of the f0 contour within a phrase. To determine
the pitch range the f0 minimum was hand-labelled and mea-
sured as well, and the difference between the f0 maximum and
the f0 minimum was converted to semitones. The measure-
ments were performed in three instances of each map descrip-
tion (henceforth position): (a) in the second calibration sentence
(“Please draw the route exactly as I say”), (b) in the first into-
national phrase of the free description part, (usually something
like: “Start at the bird...”), and (c) in the last intonational phrase
of the free description part (usually something like: “...and fin-
ish underneath the rope.”). These positions were chosen be-
cause they were the most similar, or, in the case of the second
calibration sentence, identical across speakers.

2.3.2. Speech rate

Speech rate was estimated in two ways: First, a coarse mea-
sure of speech rate was obtained by computing the number of
syllables per second in the three positions: in the calibration
sentence, in the first and in the last intonational phrase.

Secondly, since speech rate modifications can be achieved
by various means such as increasing pause duration, increasing
segment duration or both, a finer measure of speech rate was
obtained by measuring vowel durations and pause durations in
the second calibration sentence “Please draw the route exactly
as I say.”, which was chosen because it was invariant, and there-
fore comparable, across all speakers. Specifically, we measured
the vowel durations of /i�/, /��/, /u�/, /æ/ and /e�/ occurring in this
sentence.

3. Results
3.1. Pitch range and f0 maxima modifications

A 3 (position: second calibration sentence, first intonational
phrase, last intonational phrase) x 3 (register: ADS, FDS, CDS)
ANOVA, with pitch range in semitones as the dependent vari-
able, revealed a main effect of position F(2,22) = 30.0, p <
.01. Post-hoc analysis showed that all three positions were sig-
nificantly different from each other, indicating that f0 maxima
were highest in the first intonational phrase and lowest in the
last intonational phrase. The effect of register fell short of sig-
nificance F(2,22) = 3.3, p = .06. The post-hoc analysis revealed
that the pitch range was higher in CDS than in FDS, p < .05 (see
figure 1). This suggests that participants increased their pitch
range only when speaking to an imaginary child, but not when

speaking to an imaginary foreigner. If anything, pitch ranges
were slightly narrower in FDS compared to ADS, although this
trend did not reach significance.

Figure 1: Pitch range (in semitones) as a function of position
and speech register

A 3 (position) x 3 (register) ANOVA with f0max as the de-
pendent variable revealed a main effect of position F(2,22) =
25.8 , p < .001. Post-hoc analysis showed that all three posi-
tions were significantly different from each other, with f0max
being highest in the first intonational phrase and lowest in the
last intonational phrase. There was also a main effect of regis-
ter F(2,22) = 3.7, p < .05. Post-hoc tests revealed that f0max
was significantly higher in CDS than in FDS, p < .01, confirm-
ing that only CDS, but not FDS, was characterised by increased
pitch peaks. The difference between CDS and ADS fell short
of significance, p = 0.09, (see figure 2) confirming the trend of
lower pitch excursions in FDS compared to ADS.

Figure 2: f0max as a function of position and speech register



3.2. Speech rate modifications

A 3 (position: second calibration sentence, first intonational
phrase, last intonational phrase) x 3 (register: ADS, FDS, CDS)
ANOVA, with speech rate (in syllables per second) as the de-
pendent variable, revealed a main effect of position, F(2.22) =
41.2, p < .001. Post-hoc tests revealed that speech rate was
slowest in the second calibration sentence and fastest in the last
intonational phrase. Most importantly, we observed a main ef-
fect of speech register F(2.22) = 9.8, p < .001. Post-hoc tests
indicated that the speech rate was significantly slower in FDS
compared to both ADS and CDS (see figure 3). There was also
a tendency for the speech rate in CDS to be slower than in ADS,
but this difference fell short of significance, p = .1. The find-
ing that speech rate did not decrease significantly in the CDS
condition is in contrast to many reported findings in the liter-
ature (e.g. [6]). This, however, is probably just an artefact of
the short, in part highly automatised, phrases that were selected
for comparison. When measuring speech rate in syllables per
second over the entire route description, we found that overall
speech rate was slower both in CDS (3.0 syll/sec) and FDS (2.8
syll/sec) when compared to ADS (3.5 syll/sec), F(2,22) = 12.4,
p < .001. Post-hoc comparisons confirmed a significant differ-
ence between ADS and FDS, p < .01, and between ADS and
CDS, p < .01, thereby confirming that speech rate is generally
slower in CDS.

Figure 3: Speech rate in syllables per second as a function of
position and speech register

A more detailed evaluation of speech rate modifications was
conducted, to determine whether participants were lengthening
pauses or segments when slowing down their speech rate. It
has been shown that segment lengthening is a typical feature
of CDS when expressing affection and love [13], presumably
because it serves to soothe and maintain infant attention. How-
ever, when speaking to an adult who is cognitively competent
but who has limited knowledge of the language, soothing and
maintaining attention are not of primary importance. Instead,
the speaker should attempt to give the interlocutor time to pro-
cess the message. We therefore predicted that FDS should con-
tain more pauses, while CDS should exhibit more lengthening
of segments. To this end, the next set of analyses compares

mean pause durations and mean vowel durations in the second
calibration sentence.

We conducted two one-way within-subject ANOVAs, with
speech register as the independent variable, and mean pause du-
ration and mean vowel duration as the dependent variables, us-
ing the second calibration sentence which was identical across
speakers and speech registers. For the pause duration, the ana-
lysis yielded a main effect of register F(2,22) = 5.8, p< .05.
Post-hoc comparisons revealed that the pause duration in FDS
was longer than in ADS, p < .01; the difference between FDS
and CDS fell short of significance, p = .06. This indicates that
speakers show a strong tendency towards longer pauses in FDS
speech than in the other two speech registers (see figure 4).

Figure 4: Mean pause duration in the second calibration sen-
tence across the three speech registers

For the vowel durations, the effect of register fell short of
significance F(2,22) = 3.0, p = .07. Post-hoc analysis suggested
a tendency for vowels in CDS speech to be longer than in ADS
speech, p = .07. There was also a marginal trend for somewhat
longer vowels in the FDS condition, p = .1 (see figure 5). These
analyses show that there is a strong trend towards different pat-
terns of speech rate adjustment in FDS and CDS: As predicted,
participants tended to pause longer when speaking to an imag-
inary foreigner, while lengthening vowels more when speaking
to an imaginary child.

4. Discussion
The aim of the study was to compare prosodic features of
speech addressed to an imaginary child with that addressed to
an imaginary foreigner. We found that compared to an adult-
directed baseline condition, participants tended to increase their
pitch range, and to exhibit higher f0 maxima in CDS but not
in FDS. These changes were robust and detectable at various
points of the speech episode. There was also a trend for pitch
range to be slightly narrower in FDS. All of this demonstrated
that speakers use attention-eliciting prosodic features appropri-
ately when addressing an imaginary child, but omit these fea-
tures when addressing an imaginary adult.

We also found that compared with ADS, participants low-
ered their speech rate more dramatically in FDS than in CDS.
Most importantly, detailed analysis of the speech rate modifica-



Figure 5: Mean vowel duration in the second calibration sen-
tence across the three speech registers

tions revealed that speech rate adjustments were based on differ-
ent mechanisms in CDS and FDS: Participants tended to pause
more in FDS while lengthening segments in CDS, suggesting
that the means by which speakers adjust their speech rate are
fine-tuned towards the needs of the different interlocutors.

Taken together, these findings suggest that the prosodic fea-
tures of CDS and FDS are different. Apparently, speakers are
able to differentially adjust their prosody to the needs of the in-
terlocutor, even under conditions where the interlocutor is only
imaginary, and speakers have to base their adjustment on gen-
eral, acquired notions about the interlocutor’s needs. Presum-
ably, these prosodic differences will be amplified in real inter-
actions. Our results thus provide evidence against the notion
that FDS is a mere derivative of CDS, and show that speakers
instead fine-tune the prosodic features of their speech. The abil-
ity to do so when addressing an imaginary interlocutor suggests
that some aspects of prosodic adjustment are learned, and can
be invoked without interlocutor feedback.
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