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ABSTRACT

The central proposal of this paper is that
initially every child operates with a limited
inventory of articulatory patterns to organize
the phonological information specifying
his/her first words. The nature, functioning,
and development of these patterns is
discussed on the basis of longitudinal data
from eight L1 German monolingual children.
RESUME

L'idée centrale de cet exposé est que
I’enfant, au début, n’utilise qu’un répertoire
limité de modeles articulatoires pour organiser
I'information phonologique qui spécifie ses
premiers mots. La nature, le fonctionnement
et le développement de ces modeles sont déve-
loppés sur la base de données longitudinales
de huit enfants unilingues L1 allemand.

INTRODUCTION

Every utterance - even if it is not target-like
- requires the coordination of a complex
pattern of articulatory gestures. In this context
1t appears reasonable to assume that the
human brain operates on the basis of units that
not only serve to represent and to organize
phonological information but that also
function as a kind of control mechanism
ensuring that the vocal organs carry out those
articulations that serve a speaker's present
needs. Different proposals have been made
with regard to the units on the basis of which
children initially organize their speech.
Jakobson (1941) has, for example, suggested
that even very young children process speech
on the basis of phoneme-sized segments.
Others (e.g. Moskowitz 1973) have
emphasized the importance of the CV syllable
as an organizational unit in early speech
production. And Ferguson & Farwell (1975) -
as well as many others - have proposed that
initially the individual word functions as the
unit over which small children organize their
articulations. An analysis of children’s early
utterances in terms of categories such as
phoneme, syllable, and word may, however,
obscure the possibility that early child speech
is founded on strategies and units quite
different from those that have proved useful
for the description of adult speech. The data
discussed in this paper clearly supports the
observation made by a number of researchers
that several of a child’s early words are often

highly similar to each other in terms of their
phonetic structure. This leads us to follow the
idea put forth among others by Waterson (e.g.
1987), Macken (1979), and Studdert-
Kennedy & Goodell (1992) that early speech
production is to a large extent based on
protoforms or patterns that are ‘exploited’ for
the reproduction of several, sometimes
surprisingly different adult words. The
structure of these patterns seems to be
determined by two factors. Firstly, as
Waterson (e.g. 1987) points out, they are
constructed on the basis of the acoustically
and auditorily most salient features of adult
model words. This assumption is also
supported by our data. In many cases, for
example, the stressed syllables of target
words are most clearly reflected in the patterns
our children relied on. Secondly, - and this is
why here the term ‘articulatory patterns’ is
preferred - they are obviously constructed on
the basis of those articulations a child is
already able to control and to coordinate in a
fairly consistent way from a very early stage
onwards. Although patterns have quite often
been discussed in the literature, hardly any
study provides a detailed analysis of their
development over time.

METHOD

The Kiel Project on Early Phonological
Development (e.g. Wode 1994) primarily
focuses on the types and the extent of
phonetic variation at the onset of speech. Data
were obtained by recording at weekly
intervals spontaneous speech produced by
eight children acquiring German as their L1.
Each recording lasted for about an hour and
was carried out with a wireless Beyerdynamic
TS 42 microphone attached to the children’s
clothes. The observers tried to collect as many
tokens per lexical item as possible.
Immediately after each recording at least two
experimenters transcribed the tapes using IPA
symbols. Whenever possible recordings
began before the children produced their first
word. The investigation was not concluded
before a child used at least 50 lexical items.
Two of the children were recorded until their
lexicons had expanded to about 350 words.
Most of the examples discussed in this paper
are taken from the same child (Leon). His
linguistic development was followed from
0;11,22 to 2;03,26. During this time span, he
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produced 148 different lexical items.

RESULTS AND DISCUSSION

What the structure of an articulatory pattern
looks like can only be inferred from the sound
sequences occurring in a child's data. It is
usually impossible, however, to determine at
first glance which of these phonetic
structures, in fact, represent articulatory
patterns. Our analysis was based on two
major assumptions: a) A certain sound
sequence only represents an articulatory
pattern if it is used for a while to render at
least two distinct lexical items. b) It is only
legitimate to suggest that the production of an
individual word is, in fact, based on a specific
pattern if the majority of its tokens over some
period of time clearly show the structural
properties of that pattern. Following these two
basic criteria, it is possible to assign 126 of
Leon's first 148 words to eleven different
patterns. Each of these 126 lexical items at
least temporarily reflected the influence of an
articulatory pattern. A short segmental
description of the patterns Leon relied on is
provided in Table 1. It shows that almost all
of his patterns extended over more than one
segment of traditional segmental phonology.

Table 1. Leon’s 11 patterns (chronol. order).
L. |[n~n~nl +[a~@~ce~ae]

later also +[o~ o~ L]

+[a~@~E~v B~ LT~ @]

later also + [i~ e~ 2]

3. | glottal activity bef. V-syll., i.e. [2~h~ i~ g]

+V,eg. [a ~2~e~d~0~ae~el]

4. |[p~p"~B~bl|+[a~a~2~a~ae]

later also + [e~ u~ 1]

2 [t~t~d~dl

5. [ [m] +[a~a~€]

later also + [~ L~ Y~ @]
6. |[v~w] +[a~a~o~0]

later also + [i~ i]
7. ([h] +[a~ael

later also + [3~ L~ U~ y~i]
8. 1[9] + homorganic syllabic nasal [1)]

9. |coronal fricative, i.e. [B~§~$~B~2~5~[],
often very long
10. |[ae~ao]

often preceded by [2] or [h],
later also by [m]
+[i~y~u~o~it~o~a]
later also + [ae]

1. |Tf~ ]

The structure of most patterns can be
described in quite simple terms as the
‘combination’ of a rather stable consonantal
with a more variable vocalic element. At first
most of these fairly stable consonants were
preferably ‘combined’ with open or mid-open

vowels such as [a~ a~ &~ €] or with central
or centralized vowels, i.e. [d~ .~ Y~ @]. Only
at later stages were the patterns expanded in
such a way that the consonants also occurred
together with high and back vowels like [i~ y~
o~ u]. Note that forms whose pronunciation
involved such preferred CV combinations did
not only contain CV syllables, but often the
fairly stable consonantal element was again
produced in syllable-final position. As a
result, many of Leon’s tokens also involved
C,VC; syllables characterized by partial
reduplication. In one case (no. 10) the vocalic
element, i.e. [a® ~ a>], was the most stable
component of the pattern. Patterns 8, 9 cannot
be described as the combination of a certain
consonantal with a certain vocalic element.
Five words were, for example, based on
pattern 8 characterized by the structure [gn].

|

As indicated above, the structure of each
pattern reflects articulations a child is able to
control and to coordinate fairly well. Words
produced on the basis of such preferred
articulations are therefore pronounced in a
more or less stable way, which facilitates their
intelligibility in communication. Nevertheless,
the early articulatory patterns have to undergo
further development so that the child will
gradually be able to render more complex
target structures. Our data indicate five basic
types of structural change that appear to re-
present the first steps of “pattern expansion’.

1) All patterns characterized by an initial
consonantal element reflect a kind of 'internal
expansion'. While the consonantal component
as a kind of basic component within the
pattern remains fairly stable, the vocalic
element tends to be subject to a higher degree
of variation after a given time. A comparison
of Leon's renditions of all the words listed in
table 2 under pattern 5, for example, shows
that the production of 22 of his first 148
words was obviously based on an articulatory
pattern whose most characteristic component
was a bilabial nasal [m] that over a period of
about eleven months was almost exclusively
produced in combination with vowels like [a~
a~ €], Only later, that is from about 1;11,20
on, Leon also began to combine the bilabial
nasal [m] with vowels other than [a~ a~ €],
1.e. with central or centralized vowels such as

[~ t~Y~a]. This was done in new words
like Miillauto, Miill, or Miimmel. All in all,
then, the original structure of the pattern
became more flexible because Leon started to
combine the bilabial nasal with a greater
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number of vowel qualities than before. One
important effect of this development was that
the degree of homophony among the words
based on pattern 5 decreased gradually.

Table 2. 22 words reflecting pattern 3.

target (meaning) 1st rec. fexamples

1. Mama (mummy) 1;00,14|[mgm:~ 'mama]

2. 'eat’ (onomatopoeic) |1;00,21|{[ma'me~ mr:a'ma]

3. ‘cat’ (onomatopoeic) |1;04,28|[ mae.'e~ maze]

4. Mann (man) 1;08,10|[man~ man~ man]

5. Oma (grandma) 1;08,25|['25ma ~ 2omal

6. mein (my) 1;09,00|[mam~ mam]

7. Mensch (person) 1;09,14|[mam~ mad~ mao]

8. Mannomann (oh boy)[1;10,00|['mana mana]

9. ‘cow’ (onomatopoeic)| 1;10,07|[mrzru~ me:]

10. machen wir 1;10,07|'mahane]

11. gemein (mean) 1;10,14|[ma ~ ma:n~ main]

patterns - those referred to as patterns 2 and 4
in table 1. It should be noted, however, that
after about three weeks Leon’s pronunciation
of Bauer was subject to a higher degree of
variation once more, which indicates that
some kind of structural reorganization was
again going on at the level of representations.

3) Patterns may also be expanded by being
combined with just one component of another
pattern. This process facilitates the production
of C,VC, forms. This is, for example,
illustrated by Leon's tokens of Mann (man)
and gemein (mean) (Table 4). In this case a
non-labial nasal [n~ p~ gl was added to the
structure typical of pattern 5 (cf. above). Non-
labial nasals had already occurred from
0;11,22 on in the words based on pattern 1.

Table 4. Leon’s forms for Mann and gemein.

12. Moment (moment) |1;11,20/[me'men ~ ma'mees]

13. Miillauto (dust-cart) |2;01,08|'meomoe~ 'memt]

14. Omama (mum's mum)| 2;01,15 [o'mqmq,]

15. Méuschen (mouse) [2;01,15|["2mqlgi]

16. Miilleute (dustmen) |2;01,15|['mywi~2momsa]

17. Miill (rubbish) 2;01,22)[moel~ myl~ my 4]

18. Camilla 2;01,22[mama~ '"meme]

19. Miimmel (hare) 2;02,06{['mems ~ 'mym»]

20. Meerschweinchen [2;02,06|[mo'mas:~ mi£]

21. Milch (milk) 2;03,11|[Amuig~ bmi¢]

22. Mais (corn)

2;03,11|[maeh~ maeh]

2) From about 1;08,04 on Leon started to
combine already established patterns with
each other - a phenomenon also described by
Macken (1979). The ‘combination of patterns’
fosters the production of structurally more
complex forms like C;V;C,V,. In addition,
the examples that reflect such a development
also clearly show how integrating a word into
a pattern will lead to a stabilization of its

session/age{Mann [man]gemein [go'maen]
37/1;10,00 |[man]

38/1;10,07 |[man]

39/1;10,14 [ma ~ ma:n~ maén]
40/1;10,22  |[man:)~ man]

42/1;11,13  |[man~ man] [mae'na]

4) After a while Leon also combined
already established patterns with new
components, i.e. elements not characteristic of
any other pattern. Between 2;01,22 and
2;06,06 he, for example, started to expand
patterns 3 and 5 by producing words, like
Ulrike (a name), blau (blue), Miillauto (dust-
cart), and Miill (rubbish) that showed the
typical structures of these two patterns but that
additionally had a lateral approximant [1~ £] in
final position (Table 5). Before this kind of
‘parallel pattern expansion’ took place, lateral
approximants had hardly been produced at all.

Table 5. Ulrike, blau, Miillauto, Miill.

pronunciation. This is illustrated by Leon's [session/  lexpansion pattern 3lexpansion pattern 5
forms for Bauer (farmer) given in table 3 age Ulrike N sy Millauto h Midll

: [2el'vik"s][[Rlac] |['myiZact™e]|lmyl]
Table 3. Leon’s forms for Bauer ['baoel. 52/2;01,22 [pe'mt] [imel]
session/age examples 53/2;01,29([2U1a] [maet]
31/1;08,17 [28'boa$~ ga'bm] 54/2;02,06 [2a]  |I'mamsP’] [[d&mol"]
3371;09,00 [ gotShoe~ qEpox] [204] |imgmsll |[28'mv4]
36/1;09,21 [bot"g:~ba't's] Following Waterson’s (e.g. 1987) account
38/1:10,07 [bodda~ be:'dal of patterns in terms of salient and non-salient
39/1;10,13 [bab3'be] features, it could be argued that the
49/2.01.01 [beElda~ voitha ] combination of early patterns with new
5372:01.23 [haze~ bobl] components shows a) that attention is now

Initially his pronunciation of this word
varied drastically. From about 1;09,21 on,
however, he produced very stable tokens.
These forms showed the characteristics of two

gradually also paid to target elements that are
less salient for the child and b) that the child’s
articulatory capabilities must have matured to
such an extent that s/he is able to produce
these elements in combination with already
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established gestural routines.

5) Finally, early words may also change
from one pattern to another. A very
illuminating example occurred in Isabell’s
data, another of the ‘Kiel children’. At first,
from about 1:;05,17 to 1;07,12, her forms for
hoch (high/up) showed the typical features of
the first pattern that became obvious in her
data and whose most characteristic element
was an initial stop [t~ t~ d~ d] (Table 6). It
was only from about 1;07,19 on that Isabell
rendered hoch with target-like initial [h~ 4],
although these ‘glottal fricatives’ had already
been characteristic of another of her patterns
from about 1;3 on. At first, however, [h~ 4]
were only produced in combination with
vowels like [a~ @~ €] or diphthongs such as
[ae ~ at] but not in combination with a back
vowel like [o] occurring in hoch.
Dental/Alveolar stops, on the other hand,
were already produced from about 1;05,17 on
in combination with back vowels. This may
explain why Isabell at first also replaced the
word-initial [h] of hoch with a dental/alveolar
stop although such an element does not occur
in the target, which means that in this case its
production cannot be explained in terms of
acoustically and auditorily salient features of
the adult model. On the whole, this example
shows that apart from perceptual reasons like
acoustic and auditory salience of specific
target elements, others factors, i.e.
articulatory or organizational factors, always
have to also be taken into account when we
try to explain why one pattern may for a while
be preferred over another for rendering a
certain target word.

Table 6. Isabell’s forms for hoch [hoyx 1.

session/age examples
15/1;05,17 [doysh]

17/1;05,30 [doxy]

20/1;06,28 [doay]

22/1;07,12 [toady]

23/1;07,19 [hoy~ hory~huyl
37/1;07,19 [Ro@dy~ Aory ~ Aoy ]

TOWARDS A MODEL OF EARLY
PHONOLOGICAL ORGANIZATION

Early speech sound acquisition is
influenced by at least four factors that -
unfortunately - are often studied
independently: a) children's neuromotor
control abilities, b) their perceptual abilities, c)
their organizational abilities at the
mental/cognitive level, and d) the fact that
speech serves a social purpose, i.e.
communication. The above analysis of

children’s early words in terms of articulatory
patterns provides indications as to how these
four factors may interact.

At the onset of speech a limited inventory
of articulatory patterns functioning as
underlying organizational units may determine
the phonetic structure of the large majority of
a child’s first words. Initially pattern-based
organization of phonological information
leads to a fairly high number of homophonous
forms in the child’s lexicon. The structure of
these patterns is most probably due a) to the
acoustically and auditorily most salient
features of adult model words and b) to
preferred articulations, i.e. to those
articulations the child is already able to control
and to coordinate fairly well. Words that are
integrated into an established pattern are
pronounced in a more or less stable way,
which facilitates their intelligibility in
communication. As the child’s neuromotor
control abilities mature and as attention is
gradually also paid to less salient features of
target words, new patterns will be created and
the early or original patterns will be expanded
in various ways so that the acquisition of new
and more complex words is continuously
facilitated. The pronunciation of the child’s
earliest words will at the same time become
more and more target-like.
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