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In the first years of life, most children learn to speak and read their native language fluently. 
With a few exceptions [3,8,9] the two skills have been mostly studied separately. Therefore, 
it is unclear whether they develop independently of each other or, instead, interact with one 
another during development. The present study addresses this question in German, an 
alphabetical language with fairly consistent grapheme to phoneme relationships. German, a 
language whose writing code targets the same units as speech – phonemes, provides a good 
testing ground for determining whether the two skills interact. To this end we combined 
reading assessments with a commonly used measure of speech fluency, anticipatory 
coarticulation. Vocalic coarticulation degree (CD) reflects the degree of articulatory overlap 
between a vowel and its preceding consonant. It has been shown that child speech exhibits 
larger CD than adult speech [2, 3, 5, 6]. Interestingly, a significant decrease in CD has also 
been found between preschool and primary school aged children [3], suggesting that around 
the time children learn to read their CD also changes, indicating age might not be the only 
contributing factor to speech fluency development.  
 
In this study, we hypothesized that children’s coarticulatory organization interacts with their 
reading proficiency, at the time German children learn how to read. More specifically, we 
expected more proficient readers to show lower CD than poorer readers. To test this 
hypothesis, we tested 32 German age-matched beginning readers (age-span 6.9 – 7.4 y.o.; 
mean age 7.2) at the end of their first year of primary school, thus controlling for age and 
exposure to reading instruction in school.  Reading assessments measured accuracy and time 
for reading real and nonwords [1]. Reading fluency was calculated as the ratio between 
accuracy and time, in order to differentiate between readers with similar levels of accuracy 
but different reading speed. For the speech task, children were instructed to produce 6 
repetitions (in randomized blocks) of short, pre-recorded utterances of disyllabic C1VC2ǝ 
pseudo-words with various vowels (/i/, /y/, /u/, /e/, /o/) and consonants (/b/, /d/, g/). During 
production, the movement of children’s tongue was recorded using ultrasound tongue 
imaging [4] and used to estimate CD between target vowels (V) and preceding consonants 
(C1). For each child and each target word, CD was calculated as a regression between the 
tongue positions at V midpoint and its preceding C1, allowing us to measure the degree of 
vocalic anticipation during the production of the consonant. Correlations between reading and 
spoken fluency were then computed using general additive modeling [10]. 
 
Overall, we found that more fluent readers exhibited lower degrees of vocalic 
coarticulation, i.e., less anticipation of the vowel during the production of the consonant.  
Given the limited age variation of our participants we take this finding to indicate that a 
newly acquired skill – reading – interacts with children’s speech motor organization. Results 
suggest that in German, a transparent alphabetical language, the development of grapheme to 
phoneme to speech motor correspondences necessary for fluent reading may benefit 
children’s coarticulatory organization and language fluency altogether. 
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