The influence of intonation on word recognition in German 18-24-month-olds
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German infants have been shown to be able to segment trochaic words from speech from
around nine months of age [1-4]. These studies have highlighted the role of intonation in this
task: [2] and [4], for instance, demonstrated that only high-pitched stressed syllables are
interpreted as onsets of trochaic units by German nine-month-olds. Here we test whether such
an initial reliance on high-pitched stressed syllables in German infants also pertains to
referential word recognition. If this is the case, we predict faster recognition of objects on
screen when they were produced with high-pitched stressed syllables (H*L-%, as in falling
declarative intonation) as compared to low-pitched stressed syllables (L*H-*H%, as in rising
question intonation).

We designed a looking-while-listening study, in which German 18-24-month-olds saw
16 pairs of colourful objects side-by-side on screen ([5]); labels for object-pairs were matched
for grammatical gender but differed in the onset consonant ([6]). One of the objects was named
at the end of a falling declarative (H* L-%) or rising polar question (L* H-*H%); intonation was
manipulated within-subjects, within-items. Objects appeared 1.5sec before sentence onset (cf.
[7]) and trials ended 3.5sec after target word onset. The target and its position on screen were
counterbalanced across lists; trials were pseudo-randomized. Fixations were extracted at
60Hz and analysed using fasttrack ([8]) and gamms ([9]).

Preliminary analyses of 12 German children (19-24 months, mean=21.2, SD=2.4)
showed earlier target fixations with increasing age and initially more fixations to the target in
trials with a fall (H*L-%) compared to a rise (L*H-*"H%, see Fig. 1), which was significant 953-
1148ms after target onset. Later on, the pattern reversed. Hence, intonation influences
German infants’ referential word recognition, such that targets with high-pitched stressed
syllables are recognized earlier. In future work, we plan to include more varied sentences and
word prosodic structures ([10]).
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Figure 1: Proportions of target fixations over time in trials with a fall (H*L-%) compared to a
rise (L*"H-"H%). Vertical dashed lines show averaged acoustic start and end of target word.
Whiskers show +/- 1 standard error of the mean.



References

[1]S. Bartels, I. Darcy, and B. Hohle, ‘Schwa syllables facilitate word segmentation for 9-
month-old German-learning infants’, presented at the 33rd Annual Boston University
Conference on Language Development, J. Chandlee, M. Franchini, S. Lord, and G.-M.
Rheiner, Eds., Somerville, M.A.: Cascadilla Press, 2009, pp. 73-84.

[2]C. Mannel and A. D. Friederici, ‘Accentuate or repeat? Brain signatures of developmental
periods in infant word recognition’, Cortex, vol. 49, no. 10, pp. 2788-2798, 2013, doi:
10.1016/j.cortex.2013.09.003.

[3]M. S. Schreiner and N. Mani, ‘Listen up! Developmental differences in the impact of IDS
on speech segmentation’, Cognition, vol. 160, pp. 98-102, 2017, doi:
10.1016/j.cognition.2016.12.003.

[4]K. Zahner, M. Schénhuber, and B. Braun, ‘The limits of metrical segmentation: Intonation
modulates infants’ extraction of embedded trochees’, J. Child Lang., vol. 43, no. 6, pp.
1338-1364, 2016, doi: 10.1017/S0305000915000744.

[5]N. Kartushina and J. Mayor, ‘Coping with dialects from birth: Role of variability on infants’
early language development. Insights from Norwegian dialects’, Dev. Sci., vol. 26, no. 1,
p. €13264, Jan. 2023, doi: 10.1111/desc.13264.

[6]S. V. H. van der Feest, M. C. Rose, and E. K. Johnson, ‘Showing strength through
flexibility: Multi-accent toddlers recognize words quickly and efficiently’, Brain Lang., vol.
227, p. 105083, Apr. 2022, doi: 10.1016/j.bandl.2022.105083.

[7]E. Bergelson and D. Swingley, ‘At 6-9 months, human infants know the meanings of many
common nouns’, Proc. Natl. Acad. Sci. U. S. A., vol. 109, no. 9, pp. 3253-3258, 2012,
doi: 10.1073/pnas.1113380109.

[8]V. Porretta, A.-J. Kyrolainen, J. Van Rij, and J. Jarvikivi, ‘Visual World Paradigm Data:
From Preprocessing to Nonlinear Time-Course Analysis’, in Intelligent Decision
Technologies 2017, vol. 73, |. Czarnowski, R. J. Howlett, and L. C. Jain, Eds., in Smart
Innovation, Systems and Technologies, vol. 73. , Cham: Springer International
Publishing, 2018, pp. 268-277. doi: 10.1007/978-3-319-59424-8 25.

[9]S. N. Wood, Generalized additive models: an introduction with R. Boca Raton: Chapman
& Hall/CRC Press, 2006.

[10]P. Fikkert and A. Chen, ‘The role of word-stress and intonation in word recognition in
Dutch 14- and 24-month-olds’, presented at the 35th Annual Boston University
Conference on Language Development, Somerville, MA, USA: Cascadilla Press, 2011,
pp. 222-232.



