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In recent years., vari ous aspects of 1 ingutstic meth.odology have been 
incorporated by speech-language pathologists .hi the analysts of young 
children 1 s mlsartlculated speech. One aspect of a phonologtcal 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 determtnatton of a chtldts �nderlylng 
representations. These approaches are the natural process analysis 
(Shr i berg and Kwi atkowsk I. 1980, Hodson 1980, Weiner 1979, ln,.9_r_�i:n .. t�7.�L and 
generative analysts (Kenstowlcz and Kissebert'1 l�f79, Dinnsen 1984). 

According to the natural process approach, claims are made that the 
chi.ld's underlying representations are identtcal 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. Wlthfn this 
framework, it ls 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; Gi:erut 1985). propose that the 
child's underlying representati.ons are not always identi"cal to the adult 
standard and consequently should be analyzed tndependently with empiri"cal 
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 dt·fferentiated on the basis of thetr knowledge of underlyi.ng 
representations and a priori assumptions are not made a�out the nature 
of their underlying representations. 

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

,'fThe data reported here are drawn from a larger corpus and are presen­
ted primarily for pedagogical purposes. 
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in one ch[ld 1 s phonological system. A similar consonantal alternation is 
observed b.ere as pres·ented in Camarata and Gandour 1984. This particular 
error pattern wtth he analy·:z;ed under tb.e generattve approach and under 
the natura I process: approach. The data ·to be presented il 1 ustrate a num­
ber of fundamental ltnguistic concepts, S:ome of whtch reflect on the 
controversy in the sp.eech patliology 1 iterature regarding underlying 
representattons. 

Problem 

Ch.lid: bl. E. _Age; 4 years, 6 months 

1. From the data listed below, identify the stops that occur in this child ts
phonetic tnventory.

2. What word-initial consonant constrasts are evi:dent tn this sample?

3. Specify the distributional constraints for intti:al stops.

4. What rule would account for these data?

Data 

1. [pt] 1 ptnch 1 11. [go?. J 'goat' 21. [gu"] 'toota. 1 

2. [pu h ) 1 push 1 12. {ba 11 ] 1 bath 1 22. {ku�] 'soupt

3. [pi?) 1 peach' 13. [dE} 'leg' 23. !ku] I hi:]]� 

4. [pe] 1
p_
age 1 14. [uku] 1 chtcken' 24� lguJ I girl I 

s. [bt] 1 big 1 15. [dr] 1 swtm
1 25. [kah] 'co_ugh'

6. [bE l 1 bed 1 16. [diu] 'deer'- 26. [ka] 1 Tom 1 

7. [bo] 'blow' 17. [tEi] 'catch t_ng 1 27, [gah] 'wash' 

8. [bu?] 1 boot 1 18. [te] 'cage' 28. [ga] 'dog'

9, [bu? ] 'book' 19. [d&] 'dress 1 

10. [ko] 'comb' 20. [de ? ] t gate'
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Solution

1. Phonetic inventory of stop consonants:

p b t a k 9

N.E. 's phonetic inventory of stops is fully represented,

2. Alveolar and velar stops contrast with bilabi:al stops as shown in 
Table l. However t 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 l shows that obstruents are produced as Ia] 
or [t] when the following vowel is a front vowel, but as lg] or 1k] when
the fol lowing vowel is a back vowel. This pattern of di.stri bution is 
pervasive and cuts across several target sound categories. 

4. A generative phonological analysis of N.E.'s phonological system indl­
cates that the alveolar and velar stops are allophones of a si:ngle 
non-labial stop phoneme, Accordfng to this analysis, the production 
of alveolar and velar stops is predi"ctably conditioned by the following
vowel environment. This evidence supports the clai:m that N.E. produces
velar stops in complementary distribution with alveolar stops. This 
fact is described by the following allophonic rule: 

fsonl 
tlal;_J 

� [
+ant

] / # r,t-syl l]+cor - L-back 

(Non•lablal obstruents are produced as alveolars when
fol lowed by a front vowe 1 word.-. t n l t i al 1 y. ) 1 

Process Analysts

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 productton of alveolar and 
velar stops: 1} FRONTING, whereby a target velar is replaced by an alveolar,
e.g., [ae ? ] 'gate' and [te] •cage'; 2) BACKING, in which target alveolars 
are replaced by velars t e.g., [ka] 'Tom' t and [gu h ] '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] 1 dog 1

, All three processes 
apply Inconsistently as Illustrated In the following forms: velar stops
in [ko] 1 comb 1 and [go] 'goat' fall to undergo velar fronting; alveolar 
stops in [aiJ 'teeth' and [de] 'dress 1 fal:1 to undergo backing; and the
alveolar In [ad 1 leg' contradicts velar assimilation. 



The generative �nalysls, on the other hand, Is able to account for 
the apparent inconsi�tency i.n the productton of velar and alveolar stops 
by identifying th.e fo 11 owing vowe 1 environment as a pred lctab 1 e condition 
for the productt on of alveo11ar and velar stops. 

Discussion 

ln addition to identifying the pattern of complementary di.stributi_on, 
a generati.ve analysis. also pr.ovldes a phonett:c explana.Uon for the allo­
phonic variation. Velar consonants are [+back] ac.cordtng to the distinctive 
feature system In The Sound Pattern of English (Choms:ky and Halle 1968}, and 
alveolar stops are I-back]. N.E. 1 s distribution of stops may be described 
as an assimilatory process with the feature lback]. That is, non-labial 
stops assimilate to the backness of the following vowel such that alveolars 
[t] and [d] occur before I-back] vowels [i, 1, e, s] and velar stops [k]
and {g] occur before {+back] vowels [u, u, o, Ill.

In summary, this problem from a speech disordered child i:l lustrates 
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 phonologtcal systems are 
similar to primary languages. 

Note 

1Thls parti.cular analysis assumes that the non-lablal phoneme ls 
specified underlyingly as a velar. This assumptlon may be relatively 
arbitrary since_it. would be _�glJaJly possJ_ble _to make t�e _contrary_ assump­
tion that the· underlylng·:rapresentatlon Is an alvea1�r st�p wtth the 
allophonic rule produci.ng velars before back vowels. 
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Table 1. Distribution of word�initial stops 

-------�-�-----�c�-=-�-�-�-�=�=�--=--�=�==-�-==-=-=------=-�=-=�----------

Bilabials Alveolars Velars 
;========================================-=�=-=======-M�=-==============c= 

pr 'pinch' 

bI I big I 

pi? 1peach 1
-

be: 
1 bed I 

pe 'page 1 

bo 1 blow' 

bu ? 1 boot 1 

pu h 1push1 

ba h 1 bath1

trku 

dI 

diu 

te:i 

de: 

d£ 

te 

de'c 

1 chicken 1 

1 swim
1 

'deer 1 

1 catchi:ng 1 

'dress 1 

'leg• 

1 cage 1 

1 gate 1 

ko tcomb 1 

go? 'goat' 

�u h 1tooth 1 

ku?-. 'soup' 

ku 'hill' 

gu I 9 j r] I 

kah 'cough' 

ktl 'Tom' 

gab 1 wash 1 

ga 'dog' 
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