
GENERAL METHODS:

51 parent-child dyads participated. Parent, child, and experimenter (f,

24 years old) were seated in a sound booth. The experimenter handed

the parent four soft toy animals (two at a time) with name tags

displaying made-up names which elicited Danish segments of interest.

IDS was elicited by asking the parent to talk to the child as they would

when playing with a new toy, and to use the name of the toy animal

rather than pronouns.

ADS was elicited once the child lost interest in the last two toys. The

parent was asked to describe the animals to the experimenter rather

than to the child.
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Previous studies have shown that adults use a special

register in infant directed speech (IDS) as opposed to

adult directed speech (ADS). IDS and ADS differ in

terms of

� suprasegmental characteristics (duration, pitch, and

pitch contour, e.g., Fernald et al. 1989) and in terms of

� acoustic enhancement of phonetic contrasts (e.g.,

Kuhl et al. 1997), resulting in hyperspeech.
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ResultsBackground

� No significant IDS-ADS difference for the area in the F1/F2

space defined by [i, u , ɑ:], p = .533, for the Euclidean distances

between [i, u], [i, ɑ:], [ɑ:, u], and for the neighboring vowels [i,

e], and [o:, ɔ:], p> .2.

� Parents produced a significantly larger distance between [e:,
ɛ:] in ADS than IDS, p = .014.

Consonants
Sibilants: The left part of Figure 4 shows the IDS and ADS mean

durations of [s] and [ɕ].

� No significant IDS-ADS difference for t

Relation of IDS to children’s delayed imitation ability
16 children in the present study participated in a delayed imitation

study examining the ability to remember a series of actions used to

assemble a simple toy (Kingo & Krøjgaard 2013). Two of the DVs

in that study were the number of actions remembered (A2, range:

0.8-2.8) and the number of actions remembered in the correct

sequence (S2, range: 0.2-2.0) two weeks after encoding.

Enhancement in parents’ IDS was compared to measures of

memory (A2, S2) with 10-16 data points for each correlation.

�ADS-IDS differences for vowel and syllable durations, as well

Results

than to the child.

IDS and ADS conversations lasted for ca. 15 minutes total, and were

digitally recorded. Each parent produced ca. 15 tokens per word in IDS

(the first ten tokens were analyzed). All of the ca. 2-3 ADS tokens per

word were analyzed. Acoustic measurements were conducted in Praat

(Boersma & Weenink 2011).

Methods for Experiment 1

Experiment 1 focused on a) the Danish [s-ɕ] contrast, b) the separation

of Danish [i, e, u, ɑ:] in the F1/F2 space. 33 parents were recorded

talking about toys with the made-up names Sjesser, Sjisser, Sjub, and

Sark, which in Danish orthography unambiguously elicit the segments

of interest. Mean age of the 26 children (8m, 18f) in the recordings

which could be analyzed* was 19.0 months.

Methods for Experiment 2

Experiment 2 focused on a) the Danish voicing contrast for word-initial

[t]-[th], b) the separation of Danish [o:-ɔ:] and [e: ɛ:] in the F1/F2 space.

18 parents were recorded talking about toys with the made-up names

Doler, Dæler, Kåter, and Teber, which unambiguously elicit the

segments of interest. Mean age of the 13 children (4m, 9f) in the

recordings which could be analyzed* was 20.2 months.

•Reasons for exclusion: Adult speech signal could not be separated from child

vocalizations, or termination of session because of child fussiness.

Syllable and vowel duration, F0
Figure 2 shows the IDS and ADS target syllable and vowel durations

and F0 at the vowel midpoint in both experiments.

� Duration of the target syllable was shorter in IDS (m =

316 ms) than in ADS (m = 340 ms), p = .002.

� No significant IDS-ADS difference for mean vowel

The functions of the suprasegmental modulation in IDS are both

nonlinguistic and linguistic, e.g., modulation of behavior,

communication of the speaker’s inner state and intention, and

highlighting of words (Fernald 1992).

The function of hyperspeech is pedagogical; the speakers seems to

assume that enhancement addresses the linguistic needs of the recipient

(Burnham et al. 2002).

Cross-language comparisons of these IDS characteristics

suggest that suprasegmental highlighting and phonetic

enhancement are wide-spread, if not universal in adult speech

directed at infants (Fernald et al. 1989, Kuhl et al. 1997).

The first study of Danish IDS adresses these questions:

� Does Danish IDS share global characteristics

with IDS observed for other languages such as

slower speech rate and higher pitch?

� Do Danish caregivers enhance Danish vowel

and consonant contrasts in IDS (vs. ADS)?

� Is there a relation between children’s

receptive vocabulary size and Danish IDS

characteristics?

� Is there a relation between children’s delayed

imitation ability and Danish IDS characteristics?

Results

Conclusion

� No significant IDS-ADS difference for the mean durations

of [s] (IDS = 139 ms, ADS =166 ms), p= .329.

� Parents produced significantly longer duration of [ɕ]ɕ]ɕ]ɕ] in

ADS (173 ms) than IDS (152 ms), p = .008.

� No significant IDS-ADS differences for the spectral peak
locations for [s] and [ɕ], and for the difference between the

spectral peak locations of [s] and [ɕ], p > .2.

Stop consonant voicing contrast: The right part of Figure 4 shows the

difference in VOT between [t] and [th] in IDS (67 ms) and ADS (89 ms).

[s] [ɕ] [th] – [t]
Duration VOT difference

Relation of IDS to receptive vocabulary size
For asubset of the subjects in Experiment 1 (12/26) and 2 (12/13),

parental reportsonvocabularysize andcontentwere obtained using

a Danish version of the Communicative Development Inventory

(CDI, Bleses et al. 2008a).
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Figure 4: Sibilant durations

and VOT difference

The relation between children’s

receptive vocabulary size and the

�ADS-IDS differences for vowel and syllable durations, as well

as pitch, were not related to children’s memory scores (r > -31, p <

.30).

� The [t - th] difference and the [o: - ɔ:] Euclidean distance were

not related to the memory scores (r < +/-.10).

� The [e: - ɛ:] Euclidean distance correlated with A2 (r = .562)

and S2 (r = .487), albeit nonsignificantly (p > .09). Interestingly,

children with high A2 (>2) and high S2 (<1) scores had been

exposed to an enhanced [e: - ɛ:] distance in IDS, whereas children

with low A2 and low S2 scores had been exposed to degraded IDS

(vis-à-vis ADS).

Again, these results must be interpreted with caution because of the

small number of datapoints in each correlation.

� The present study found no evidence that Danish IDS shares

global characteristics with IDS observed for other languages

such as slower speech rate and higher pitch. On the contrary,

Danish parents’ speech rate was slower in ADS than when

speaking with their 19-20 month old children.

� The present study found no evidence that Danish parents

enhance Danish consonant and vowel contrasts in IDS. On the

contrary, the only instances of enhancement ([e: - ɛɛɛɛ:] distance,

duration of of [ɕ],ɕ],ɕ],ɕ], [t][t][t][t] andandandand [[[[tttthhhh]]]] VOT contrast) were found for

ADS (vs. IDS).

� The results exploring a relation between children’s receptive

� Parents produced a

significantly larger

difference in VOT

between the short-lag and

the long-lag stop in ADS

than in IDS (p = .011).

� No significant IDS-ADS difference for mean vowel

durations (IDS = 123 ms, ADS = 127 ms) and F0 in target

vowel (IDS = 253 Hz, ADS = 260 Hz), p > .18.

Vowels
Figure 3 shows which aspects of vowel production were examined: The

area covered by [i, u, ɑ:] and the Euclidean distances between [i, u], [i,

ɑ:], and [ɑ:, u] (red lines), and between he neighboring vowels [i, e],

[e:, ɛ:], and [o:, ɔ:] (blue lines).

imitation ability and Danish IDS characteristics?

Danish presents several challenges for the language learner

and thus, oppportunities for phonetic enhancement.

Vowels: Danish has an unusually large number of vowels,

most of which are located in the in the upper portion of the

F1/F2 space. Figure 1 shows the typical realization of Danish

monophthongs, plus the positional allophone [ɑ] of /æ/ (data

from Steinlen 2005).

Figure 1: Location of Danish vowels in the F1/F2 space

Consonants: The Danish consonant system is characterized,

among other things, by a [s-ɕ] sibilant contrast with close

spectral peak locations (vis-a-vis [s-ʃ]), an initial stop voicing

contrast with longer-than-usual VOTs (Lisker & Abramson

1964) for both short- and long-lag stops, and no optional

prevoicing for “voiced” stops (Guldager & Bohn 2013).

Phonetic enhancement in parent’ IDS (signed difference IDS-

ADS) for 18 phonetic parameters was compared to children’s

CDI score (range: 69-409).

� 14 (of 18) parameters had correlation coefficients with CDI

scores ranging from r = .0111 to r = -.304, p > .34. Vowel

triangle size and [i] – [e] distance were nonsignificantly (p <

.135) correlated with CDI scores (r = .480, r = 4.91).

�A marginally significant negative correlation (r = .-512, p =

.089) was found for the [u] - [ɑɑɑɑ:] distance and the CDI scores.

� The only significant and strong correlation was found for the

for the [i-u] distance and the CDI scores (r = .797, p = .0032).

These results must be interpreted with caution because of the

small number of datapoints (between 10 and 24) in each

correlation.
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Figure 2: Target syllable

and vowel duration, and

vowel midpoint F0

Figure 3: Vowel

distances and vowel

area examined

receptive vocabulary size and the

degree of phonetic enhancement

in IDS was examined because

Danish-learning children’s

lexical development is slow

compared to children from other

language backgrounds (Bleses et

al. 2008b, see Fig. 5).
Figure 5: Vocabulary comprehension scores

by age and study (from Bleses et al. 2008b).

� The results exploring a relation between children’s receptive

vocabulary size and Danish IDS characteristics are

inconclusive. Further studies are needed to (dis)confirm the

puzzling finding of a negative correlation between enhancement

in IDS and the [u] - [ɑɑɑɑ:] distance, and a positive correlation

between enhancement in IDS and the [i-u] distance.

�The results exploring a relation between children’s memory

abilities and IDS characteristics should be interpreted with

caution because of the small number of data points. The only

clearly suggestive results were found for an acoustically close

vowel contrast ([e: -ɛɛɛɛ:]), where parents’ enhancement in IDS

appears to be related to their children’s memory abilities in a

delayed imitation task.


