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Introduction

In recent years, various aspects of linguistic methodology have been
incorporated by speech-language pathologists in the analysis of young
children's misarticulated speech. One aspect of a phonological analysis is
the determination of the child's stored form or underlying representation
of a morpheme.

Presently there are two main approaches to the phonological analysis
which differ on the nature and determination of a child's underlying
representations. These approaches are the natural process analysis
(Shriberg and Kwiatkowski 1980, Hodson 1980, Weiner 1979, tngram 1976) and
generative analysis (Kenstowicz and Kisseberth 1979, Dinnsen 198%).

According to the natural process approach, claims are made that the
child's underlying representations are identical to the adult ambient speech
community. This approach is based largely on the theory of natural phono-
logy proposed by Stampe 1972 and Donegan and Stampe 1979, Within this
framework, it is assumed that innate processes interfere with the child's
stored adult form of a moprheme resulting in a simplified output.

Proponents of generative phonological analysis (Elbert, Dinnsen and
Weismer 1984; Dinnsen 1984; Maxwell 1984; Gierut 1985). propose that the
child's underlying representations are not always identical to the adult
standard and consequently should be analyzed independently with empirical
evidence to support the claims made about the child's underlying represen-
tations. This approach is based largely on generative phonology as
developed by Chomsky and Halle 1968. Within this framework of analysis,
children are differentiated on the basis of their knowledge of underlying
representations and a priori assumptions are not made about the nature
of their underlying representations.

The characterization of ane particular error pattern, namely allophonic
variation, has been identified as especially problematic for the natural
process approach (Camarata and Gandour 1984). The purpose of this paper
is to present some data Illustrating another case of allophonic variation

*The data reported here are drawn from a larger corpus and are presen-
ted primarily for pedagogical purposes.
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in one child's phonological system. A similar consonantal alternation is
observed here as presented in Camarata and Gandour 1984%. This particular
error pattern with be analyzed under the generative approach and under
the natural process approach. The data to be presented illustrate a num-
ber of fundamental linguistic concepts, some of which reflect on the

controversy in the speech pathology literature regarding underlying
representations,

Problem

Child: N. E. Age: 4 years, 6 months

1. From the data listed below, identify the stops that occur in this child's
phonetic inventory.

2. What word-initial consonant constrasts are evident in this samplel

3. Specify the distributional constraints for initial stops.

k. What rule would account for these data?

Data

1. [p1] ‘'pinch’ 1. [go?] ‘goat! 21. [gu*] 'tooth’
2. [pu*] tpush? 12. [ba®] ‘path! 22. [ku?] ‘'soup’
3. [pi?] 'peach’ 13. [de]  tyegt 23, [kv] ‘hill
4. [pel ‘page! 14, [trku] 'chicken' 24, Jqu]l ‘girl
5. [br] ‘'big! - 15. [a1]  'swim! 25. [xa®] ‘cough’
6. [be] ‘bed’ 16. [div] 'deer! 26. [xa] Tont
7. [bo]l ‘*blow? 17. [tei] 'catching! 27. [gan] ‘'wash’
8. [bu?] 'boot! 18. [te]  ‘tcage! 28. [ga] ‘'dog'
9. [bu?] 'book! 19. [de]  rdress?

10. [k ' '
(ko] ‘comb 20. [de?] 1gater
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Solution
1. Phonetic inventory of stop consonants:
p b t d kg
N.E.'s phonetic inventory of stops is fully represented.

2. Alveolar and velar stops contrast with bilahial stops as shown in
Table 1. However, there is an absence of a contrast between alveolar

and velar stops. Instead, alveolar and velar stops occur in mutually
exclusive environments.

3. Alveolar stops are produced before front vowels and velars are produced
before back vowels. Table 1 shows that ohstruents are produced as [d]
or [t] when the following vowel is a front vowel, but as [g] or [k] when
the following vowel is a back vowel. This pattern of distribution is
pervasive and cuts across several target sound categories.

L4, A generative phonological analysis of N.E.'s phonological system indi-
cates that the alveolar and velar stops are allophones of a single
non-labial stop phoneme. According to this analysis, the production
of alveolar and velar stops is predictably conditioned by the following
vowel environment. This evidence supports the claim that N.E. produces
velar stops in complementary distribution with alveolar stops. This
fact is described by the following allophonic rule:

-son +ant +syll
l;lab:l > +cor] EE e [—back]
(Non-labial obstruents are produced as alveolars when

followed by a front vowel word-initially.)?!

Process Analysis

In comparison, a phonological process analysis fails to identify the
pattern of complementary distribution thereby requiring inconsistent
application of processes which result in contradictory surface phonetic
forms. For example, results from a phonological process analysis indicate
that the following processes are involved in the production of alveolar and
velar stops: 1) FRONTING, whereby a target velar is replaced by an alveolar,
e.g., [de?] 'gate' and [te] 'cage'; 2) BACKING, in which target alveolars
are replaced by velars, e.g., [ka] 'Tom', and [gu®] 'tooth'; and 3) VELAR
ASSIMILATION, whereby a non-velar consonant is replaced by a velar in the
environment of a velar consonant, e.g., [ga] 'dog'. All three processes
apply inconsistently as illustrated in the following forms: velar stops
in [ko] 'comb' and [go] 'goat' fail to undergo velar fronting; alveolar
stops in [di] 'teeth' and [de] 'dress' fall to undergo backing; and the
alveolar in [de] 'leg' contradicts velar assimilation.
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The generative analysis, on the other hand, is able to account for
the apparent inconsistency in the production of velar and alveolar stops
by identifying the following vowel environment as a predictable condition
for the production of alveolar and velar stops.

Discussion

In addition to identifying the pattern of complementary distribution,
a generative analysis also provides a phonetic explanation for the allo-
phonic variation. Velar consonants are [+back] according to the distinctive
feature system in The Sound Pattern of English (Chomsky and Halle 1968), and
alveolar stops are [-back]. N.E.'s distribution of stops may be described
as an assimilatory process with the feature [back]. That is, non-labial
stops assimilate to the backness of the following vowel such that alveolars
[t] and [d] occur before [-back] vowels [i, 1, e, €] and velar stops [k]
and [g] occur before [+back] vowels [u, v, o, a].

In summary, this problem from a speech disordered child illustrates
how a number of fundamental linguistic concepts can be applied to a related
field, speech pathology. The data show.that children are very systematic
in their sound errors and that their disordered phonological systems are
similar to primary languages.

Note

1This particular analysis assumes that the non~labial phoneme is
specified underlyingly as a velar. This assumption may be relatively
arbitrary since it would be equally possible to make the contrary assump-
tion that the underlying:representation is an alveolar stop with the
allophonic rule producing velars before back vowels.
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Table 1. Distribution of word-initial stops
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Bilabials Alvealars Velar
pr 'pinch! trtku ‘chicken!
br 'big’ dr 'swim!
pi? 'peach! div  'deer'
be ‘'bed! tei  'catching'
de 'dress'
de 'leg'
pe 'page' te 'cage!
de? ‘gate'
bo ‘'hlow' ko  !comb!
go’ 'goat'
bu? 'boot! gu® ‘'tooth!
ku? 'soup'
pu® 'push? kv 'hill!
bu? 'book' gv  ‘girl!
ba® 'bath! ka® 'cough'
ka 'Tom'
gabh ‘'wash'
ga ‘'dog'
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