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ABSTRACT

At the beginning of their lexical
development children do not acquire
segments or phonemes as claimed by
e.g. Jakobson [1], Ingram [2], and
others. Instead they operate with a
limited inventory of articulatory patterns
usually extending over more than one
segment of traditional segmental
phonology. The evidence is based on a
longitudinal study of 8 L1 German
monolingual children.

INTRODUCTION

It has often been reported that several
of a child's first words may be highly
similar to each other in terms of their
phonetic structure and that the
pronunciation of these words is fairly
stable. This observation has led to the
assumption that the mental 'construction’
of phonetically similar forms is based on
the same pattern or protoform that may
be ‘exploited’ for the imitation of
several, sometimes surprisingly different
adult words. In the literature these
patterns have been termed differently,

e.g. prosodic schemata [3], vocal motor

schemes [4], or gestural routines [5].
Here they are referred to as articulatory
patterns since the structure of each
pattern is obviously due to certain
articulatory movements a child is able to
control and to coordinate from a very
early stage onwards. Although a number
of studies have described such patterns,
their true status in early child speech has
not been clarified sufficiently yet, since
they have primarily been discussed only
on the basis of individual words from
individual children. No attempts have
been made, however, to interpret those
findings within the framework of a
comprehensive set of developmental data
which cover the range of early
vocabulary items of a larger number of
subjects. This paper looks at a) the
extent to which children at the onset of
speech really make use of articulatory

patterns and b) the origin, nature and
development of these patterns.

METHOD

Leon is one of 8 L1 German
monolingual children whose data were
collected within the Kiel Project on Early
Phonological Development [6]. In the
following sections his early utterances
serve to illustrate some typical
phenomena occurring at the onset of
speech. Leon's linguistic development
was followed in weekly recording
sessions from age 0;11,22 to 2;03,26.
During the time of investigation he
produced 148 different lexical items.
Their identification and differentiation
was aided by his parents' recognition.
For the 61 audio taping sessions, lasting
for about an hour each, Leon wore a
beyerdynamic TS 42 radio microphone
concealed in a small pocket. The
recordings were carried out with a Uher
4000 1C Report Automatic tape recorder
connected to a beyerdynamic NE 42
receiver. The Kiel Project particularly
focuses on the types and the extent of
phonetic variation at the onset of speech.
During each recording session the
experimenters therefore tried to elicit as
many tokens as possible of Leon's first
words by the use of picture books and
things familiar to him (food, toys, tools
etc.). At the same time commands and
questions such as "Please say X!" or
"How do cats, dogs etc. go?" were
avoided. Immediately after each
recording session the experimenters
transcribed the tapes, using the symbols
of the 1993 revised edition of the IPA. A
second ‘control transcription' was
carried out after the data collection had
been finished.

THE STRUCTURE OF
ARTICULATORY PATTERNS

It is hardly possible to determine the
status of a chain of sounds in early child
speech on the basis of its first
occurrence. So when is it reasonable to
suggest that a sound sequence represents
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Table 1. 11 articulatory patterns determining the structure of 126 of Leon’s first 148
words. OF = onomatopoeic form, PW = protoword (word without model in adult [g.).

Pattern Structure of Pattern Examples
refl. from | (short segmental target word {target exam'ples f’f
reflected by | description, IPA-symbols) | ¢ ucture] (meaning) Leon's tokens
X words
Pauen 1| [[n~n~pl+[a~@~€lor neininee (naen~ne:] (no) | [ne~na~nan]
0;11,22 [ae], from about 1;09,14 also + | PW "hurry up’ [n®'na~nagnay)
Bwords | [on o~ 1] nicht [nigt] (not) [29'neg~ 25h3'neg)
Pattern 2 | [t~t~d~d]l+[a~e~¢]or |daldal (hereithere (itis)) [qz_l~qae~qs~:a]
01122 | (3~ ¢~ Y~ @], from about ‘scheiff Katze' [faes'’Patsa] | I'gethe~'dadathe]
2words |8 10akso + [i~eJand [0] | zwei [tsyae] (wo) [qz]
Patern 3 | gloual activity before V-syll., eyihey [2eL~hetj~ 2e12]
01122 [ie [2~h~A~g)+V,eg | Affe [2afa] (monkey) [2qpa~"72be]
Swords |3~ @~e] [o~0), [ae~el] |blau [Rlac] (bluc) 20V~ 204~ 20l1]
13 "
Pauem 4 |[p~p"~R~bl+[a~al, Ball [Ral] (ball) fp a~bae.~};atl
100,00 | (5~ o] or [ael, fromabout | Papa [pPaphal (daddy) [beja ~'pap'e]
Bwords 50122 also + [e~uland (1] | Bauer [Gao ] (famer) [bat'g:~borda)
Patern 5 | [m) + [a~ a~ €], from about | Mama ['marmna] (mum) [mam: ~'mama]
100,14 | 1.9120 als0 + [8~ \~¥~@] | Mann [man] (man) [man**f{l.qfl]
2 words Mall [my1) (garbage) (mol~ 25'me4]
Patcrn 6 | (v~w]+[a~al [o~0], PW ‘turningirotating’ (S'vaw~ 29'vawa]
100,14 from about 1;11,13 also + [i~ ] OF "dog , [wowe ~ WG?W]
4 words OF {flying eic. [wi~'wio. wi]
Pauern 7 |[h]+[alor[ae], Vogel ['fo:g]] (bird) [hu'huT '@uhl.;]
LOLI1 | from about 1;06,23 also + hallo ['halo] (hello) (hae ~'hae.2
18words |5~ ], [u~y~iland[ial wei [tsyae] (two) [hae]
. i A |lon.~9n,9n]
: - "pointi 0.5.th. gn,~ gn, 91,
Patiern 8 | {g] + homorganic syllabic nasal | PW ‘pointing at 5.0 : ;
103,17 [g] (velar plosive released Andrea [ 7an'dyere] @namo) | ['gn .q~'gy, .gci]
5 words 9 OF ‘church’ (gn,.9n,-95,-99]
through the nosc) [d.,;;-] A
Pattern 9 | coronal fricative, OF 'insects ) e
103,24 ie. [0~s~s~8~2 ~5~[), [OF merry:go-wund' " [~z 2)
6 words often very long waschen ['va[1] (wash) [£]
. 2a3f])
Pattern 10 | [a@ ~ 23], at first often pre- auf [220f] (onfonto) E:::affw na08]
10810 eged by [2] or [h), from about | Haus [haes] (house) : g
6 Wo ¢ y LAIorn [mrasf ~ masd: ]
20227 also preceded by [m] Maus [maaes] (mouse) e
Patlen 11 | [~ £] + i~ y~u~oJor ischis [tfys~ys] (bye-bye) [Il‘!~l}:§{;{'jta]
131014 [\~ 3~ @], from about 2;02,27 | Kerstin ['eestin] (aname) |lsle~ji. | Ia'e..f]
Swods |1 " tae) Fleisch [flaef) (mea) [sais~ fauf~

an articulatory pattern? We start from the
assumption that a phonetic structure
represents an articulatory pattern only if
it is used for a certain time to render at
least two distinct lexical items.
Moreover, it only appears legitimate t0
suggest that the pronunciation of an
individual word is based on a specific
pattern if the majority of its tokens over
some period of time reflect a certain
phonetic structure that is characteristic of

other words as well. Following these
two criteria, it is possible to assign 126
of Leon's first 148 words, that is about
85% of his total early lexicon, to 11
different patterns, some of which seem
to be responsible for the structure of typ
1o 26 different words. (See Table 1 for
exa&ngﬁsaze the structural characteristics
of the 11 articulatory patterns Leon
relied on? A comparison of the words



Vol. 2 Page 700

listed under 'Pattern 5' in Table 1 shows
that the production of many (22) of
Leon's first words was obviously based
on an articulatory pattern whose most
characteristic element was a bilabial

nasal [m] that was at first preferably
combined with open or mid-open
vowels, i.e. [a ~ a ~ €]. Later, from
about 1;11,20 on, however, the bilabial

nasal was also produced in combination
with central or centralized vowels, i.c.
{3~ 1t~ Y~ @) Leon's imitations of
words that were produced at a later stage
thus indicate that in the course of time
the patterns become more flexible with
regard to their structural properties. The
word Mama, which was first registered
when Leon was 1;00,14, seemed to
function as a kind of trigger for pattern 5
because he soon started to reproduce
several target words in a form very
similar or even identical to his renditions
of Mama. All these words were
apparently coded on the basis of the
same articulatory pattern or protoform.
The second column of table 1 offers a
short segmental description of the
structure of each individual pattern.
Some of the typical characteristics of
these patterns should be noted here.
Each of the 11 patterns was obviously
based on those articulatory movements
Leon could already control in a more or
less safe way at a very early stage. It is
striking that some time or other almost
every early word was integrated into one
of the 11 patterns. In other words, at
some point Leon tried to produce almost
every word by relying on preferred
articulations. On the whole he operated
with a rather restricted inventory of
articulatory routines. He clearly
preferred coronal articulations as far as
consonantal elements are concerend.
Plosives and nasals were much more
often produced than fricatives,
approximants or trills. At least until age
1;8 front vowels, i.e. open and mid-
open unrounded front vowels, clearly
dominated over close and back vowels.
The majority of Leon's patterns can be
described as a combination of a rather
stable consonantal element and a more
variable vocalic element, because many
of his early words involved sequences

like [na~ nal, [da~dal, [ba~ ba]
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or [ma ~ me]. But even structures that

were not CV, e.g. (g1, ], took over the
function of patterns, cf. e.g. the
examples listed under patterns 8 and 9 in
Table 1.

THE DEVELOPMENT OF
PATTERNS

If the production of a word is based
on articulatory movements a child is able
to control and to coordinate in a more or
less consistent way, the pronunciation of
this word will of course be fairly stable.
This phonetic stability provides the
grounds for guaranteeing a crucial and
indispensable feature of communication:
intelligibility. The more uniform and
consistent the use of patterns, the easier
the task for the interlocutor to get
involved in communicating with the
child. If a child's pronunciation of a
word varies too much, the people he or
she talks to will have difficulties in
identifiying the objects of reference. Yet
phonetic stability also competes with the
necessity to reproduce a word in a fairly
target-like way. Consequently, the early
articulatory patterns will have to undergo
further development so that structurally
more complex words can be produced.
Leon's data and the data of the other
Kiel children indicate that there are
basically 5 ways in which the original
patterns change over time.

1) All patterns that are characterized
by an initial consonantal element reflect a
kind of ‘internal' development. While
the consonantal element serves as a kind
of basic element within the pattern and
remains fairly stable, the vocalic element
tends to be subject to a higher degree of
variation after a given time. One effect of
the internal change of a pattern is that the
degree of homophony among the words
based on the same pattern decreases
gradually.

2) From about 1;08,04 on Leon
obviously started to ‘combine’ already
established patterns with each other.
This has different effects: a) patterns
with a fairly simple structure such as CV
are expanded into more complex patterns
that allow the production of forms that
may, for example, have a C1V1C2V2
structure; b) 'integrating’ a word into a
pattern or a combination of patterns may
also lead to a stabilization of its
pronunciation. Initially Leon's forms for
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the word Bauer, for example, varied
drastically. Later, however, he produced
very stable renditions of this word and
these were obviously based on a
combination of patterns 2 and 4. (See
Table 1 for examples.)

3) The development of patterns
through combination does not only
involve the combination of patterns as a
whole. Patterns may also be expanded
by adding just components of other
patterns. This facilitates the production
of words with a C1VC2 structure. Such
a development is, for example,
illustrated by Leon's forms for Mann
(c.f. Table 1) and gemein. In this case

the typical structure of pattern 5 [malis
expanded by adding an alveolar nasal
[n] in final position. From the first

recording session onwards [n] was the
most characteristic element of pattern 1.

4) Leon also combined already
established patterns with new
components, i.e. elements that are 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 several words, ¢.g.
blau and Mall (c.f. Table 1), that
showed the typical structure of these two
patterns but that additionally had a lateral
approximant [1~ £} in final position.
Before that period of time lateral
approximants had hardly been produced
atall.

5) Several words also changed from
one pattern to another. In most cases the
words changed from a rather early
pattern to one that only developed at a
later stage. Such a development was,
for example, reflected by Leon's forms
for zwei. Initially they reflected the
structure of pattern 2 and later that of
pattern 7 (cf. Table 1). It seems as if by
changing the patterns the child tries to
develop a more target-like but at the
same time still stable pronunciation of a
word.

SOME CONCLUSIONS

On the whole an analysis of Leon's
first words shows that his early
phonological development cannot
adequately be described as the
acquisition of individual phones or
phonemes acquired within a given
developmental sequence. Leon rather
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secemed to operate with a limited
inventory of articulatory patterns. The
more Leon's motoric and organizational
abilities developed, the more complex
these patterns became. Moreover, his
data suggest that it is not quite adequate
to assume that initially phonological
organization is strictly based on the
individual lexical item as claimed in most
studies on early phonological
development. Leon's early utterances
rather show that articulatory patterns
which have provided the framework for
a fairly stable pronunciation of one word
are 'exploited’ for the reproduction of
other words. The patterns seem to
enable children to organize the
phonological information specifying a
word in such a way that a fairly stable
pronunciation of this word is facilitated.
At the same time they seem to establish
the first systematic links between
children's early words. Consequently,
patterns represent a first possiblity for
children of going beyond the domain of
the individual lexical item when they
organize their early speech production.
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