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L Introduction

The study of child phonolgy has been found to be able to shed light on the
study of linguistic change (Jakobson 1941, Stampe 1969, Ferguson and Farwell 1975 ,
Hsieh 1972, Wang 1979). After Jakobson’s Kindersprache, Aphasie, und allge-
meine Lautgesetze was translated into English (1968), phonologists have shown a
growing interest in child phonology. Studies in this area are many and varied. Some
focus on universal ordering, some on phonolgical processes, and some on rule forma-
tion. This interest is soon carried over to the research on child second language
acquisition. Researchers of child second phonology acquisition, like those of other
aspects of child second language acquisition, are most interested in finding if parallels
exist between the acquisition of two language systems, often using data from first
language acquisition research for comparison. In order to build a more solid theore-
tical base, there is a great demand of studies on subjects of different first language
backgrounds learning the same second language, English in most of the cases.
Especially worthwhile are studies in which the subject’s first language is from a
different language family from the second language. The present study is one such
study, for Chinese and English belong to different language families.

The purpose of this study is to describe the acquisition of English consonants
by two Mandarin Chinese speaking children during the first two months of learning
English as a second language. Specifically, this paper describes the phonemic system
and the order of acquisition, examines the processes, strategies and some factors
underlying such patterning.

II Review of Literature

This section will give a brief introduction of major theoretical frameworks of
child phonology and a description of recent research results in child second phono-
logy acquisition.

II. 1. Approaches to Child Phonology

Roman Jakobson (1941) claims that phonological development is universal,
that sounds that distinctively belong to a language will be acquired later than sounds
that are common to all languages, and that the acquisition of certain phonemes
presupposes the acquisition of certain other sounds; hence affricates imply spirants
and spirants imply stops. The idea of distinctive feature analysis, which is
developed in the theory of adult phonology, is applied to the study of child phono-
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logy. The acquisition of certain phonemes presupposes the acquisition of certain
features; some features are easier to acquire, e.g., consonantal vs. vocalic, than others,
e.g., stridency. After 1968, the translation of Jakobson’s work into English stimulated
many studies on child phonology on the basis of distinctive feature contrast.'

Yet Jakobson’s distinctive feature contrast can not account for the phonolgical
development of many individual learners. Moskowitz, for example, after investi-
gating the speech of a twenty-six-month-old finds that the child has learned all of
the distinctive features relevant to the correct production of /f vsz 8 O/, but only
two of these six phonemes are really “learned.” Moskowitz concludes,

The situation suggests that THE LEARNING OF DISTINCTIVE FEATURES PER SE
IS NOT A PRIMARY GOAL OF MACKIE’S LINGUISTIC PRACTICE AT THAT
TIME. Once learned, a feature does not necessarily spread rapidly throughout the
system to all relevant segments. (1970:431)

Menn (1971) also finds that the distinctive feature hypothesis is too strong. Her
subject, Daniel, did not develop his phonology according to Jakobson’s schema. She
suggests that Jakobson’s feature contrast should be considered as “a scheme of
innate abilities” rather than as being able to give predictions as to the order of
acquisition (p.246). She is much concerned with individual differences caused, for
instance, by speeific input data.

Menn and many others are more interested in writing rules to account for the
_ processes employed by the child learner. Their rules are called phonotactic rules.
They believe in the distinction between an underlying form and a surface form.
They propose that the deviant productions of the child learner are the resutls of the
application of a certain set of phonotactic rulgs. The following example, taken from
Ingram (1974a:54), illustrates two such rules (only one of which actually applies in
this very case).

(a) adult pronounced form [kraekr]

(b) child’s perceived from [kXaX]

(c) child’s underlying form [keS]

(d) phonotactic rules [ k] (reduplication)
(¢) substitution rules cen-

(f) child’s spoken form [kekae]

The example clearly shows that the child’s system is very much different from the
adult system, and the rules are different from the adult rules. Yet the child’s system,
however deivant it is from the adult standard system, is a productive one.

3



The Journal of National Chengchi University Vol. 47, 1983

Stampe (1969), postulating the theory of natural phonology, argues that the
child’s system is closely conformable to the adult system. He proposes that the
child’s productions “result from the application of the innate phonological system
to some sort of phonological representation” (1969:446). The innate system in-
volves a full set of unlimited and unordered phonological processes which are to be
revised at times by any of the three methods, i.e., suppression, limitation, and or-
dering. If a child fails to suppress or limit or order a certain process which does not
apply in the standard language, he will deviate from the standard. To the extent
that the child is able to perform any of the three tasks in order to “revise” the
innate system, he is working toward the adult standard form.

Stampe has presented many instances to show ti.at the child learns gradually
to perform the three revision tasks. For example, Leopold’s subject (Hildegard) first
failed to suppress the process of voicing as she said [baba] (for [papa]); then she
began to suppress the process, but only partially, when she said [paba]. Finally she
was able to produce [papa], showing that the suppression was successfully done
(p.447).

While Stampe’s theory is able to explain many deviancies, his analysis has also
invited criticism. For example, Menn (1980) remarks that there is no reason to
believe that a child has gone through several complex processes when he produces
[kzi] for “candy.” In her own words,

Suppose a certain child produces no intervocalic coronals at all, and says [k#i] in
attempting to match the sound of the word “candy.” Can we say that the processes of
nasal assimilation, degemination, flapping, and flap deletion have applied? Not unless
we postulate that the /nd/ cluster exists as an articulatory target (as well as an acoustic
target) to the child. But if the child in question never makes intervocalic coronal con-
tact, how can we speak of degemination (shortening of contact), or of flapping
(making contact during ballistic tongue movement)? The child simply has failed to
make contact: He or she has not learned to get the blade of the tongue up to the an-
terior part of the palate and down again while continuing to phonate (p.35).

While the theoretical issues of child phonology are far from veing settled, some
researchers are satisfied with the identification of phonological processes. Many of
the processes have been found to be quite universal. The following is a brief descrip-
tion of some most obvious phonological processes exemplified by Ingram (1974a,
1974b, 1976).

1. Redquplication and diminution. These two processes are very common in
the earliest utterances of young children. Reduplication is the process in which the
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child repeats the syllable of the word.e.g., daddy [dada].? Diminution is the process
by which the child automatically adds an /i/ to the end of the word, e.g., ki [haidi],
up lapil.

7. Deletion. Deletion occurs in the following situations: (a) final consonants,
(b) weak syllables, e.g., banana [nanal, (c) consonant clusters, e.g., sleep [lipl, star
{ta:]. The omission of the final consonant is sometimes compensated by lengthen-
ing the preceding vowel or by using a slight glottal stop (Ingram, 1976).

3. Substitution. There are mz{ny types of substitution: (a) stopping is the
process in which stops are used for fricatives, nasals, and liquids (Ingram, 1976); (b)
fronting is the process in which front sounds are used for medial or back sounds
(Ingram, 1974b); (c) centralization is the process in which “erroneous attempts at
labial, interdental, post-alveolar and velar phones are all very much likely to turn up
in alveolar position than in any other” (Olmsted, 1971: 244); (d) frication is the
process in which fricatives replace liquids and glides (Ingram, 1976); (e) glides are
used for liquids and one liquid is used for the other (Ingram 1976).

4. Assimilation. Assimilation is the process “in which a sound becomes similar
to (or is influenced by) another sound in the word” (Ingram, 1976: 34). It can
operate both backward (regressive) and forward (progressive). An example of regres-
sive assimilation is found in dark [ga:k], and of progressive assimilation is found in
noisy [noni:}

5 Insertion or addition. It is the process in which a sound is inserted. Usually
a vowel is inserted between two consonants to make an extra syllable (Ingram 1976).

6. Voicing and devoicing. The two processes operate in opposite ways.
Voicing occurs most often with initial stops, while -devoicing occurs with final stops,
e.g., pie [bal, mud [mat].

Does the universality of these processes apply also to second language learn-
ing? This is one of the research questions of the present study.

While emphasis has mostly been on the search for uni\_/ersality of language acqui-
sition, some researchers begin to feel the need to study individual variations in pho-
nological acquisition. Ferguson (1979), for instance, not rejecting the value of the
search for universality in child phonology, feels that findings on individual diffe-
rences will contribute to a total understanding of the learning of a phonology. He
has found that individuals might choose different routes in learning particular sounds,
that certain strategies® result in certain patterns of phonology acquisition, and that
children often have different learning styles to tackle their learning task.

To sum up, research of child phonology has achieved very much in the past two
decades, giving rise to a vast array of ideas and theories. From distinctive feature

5



The Journal of National Chengchi University Vol .47, 1983

hypothesis to natural phonology, from phonotactic rules to phonological processes,
from universal sequence assumption to individual difference consideration, each
theory contributes one way or another to unravel the mechanism underlying child
phonology. A better picture might emerge some day. Meanwhile, research evidence
from child second phonology studies might also prove helpful in settling some
theoretical issues.

IL. 2. Child Second Phonology ,

A couple of studies on children learning two languages (one of which is English)
at an early age have found that the acquisition of English consonants by these
children is rather similar to that by the English monolinguals: stops are acquired
first, and fricatives last (Celce-Murcia 1978, Burling 1978, Itoh and Hatch 1978).
Phonological interference from the other language is also reported in these studies.
Celce-Murcia’s daughter “strongly articulated” the /t/ in potty, an example of the
influence of French phonology (p. 45). Burling attributes the inconsistency in his
son’s articulation of /f/ and /v/ to the influence of Garo (p. 57). Itoh and Hatch
find that the substitution of /h/ for /f/ and /b/ for /v/ are due to interference from
Japanese. Leopold (1978), on the other hand, finds “very little” evidence of in-
terference of either language (English or German) on the other (pp. 25-26). All
these studies have found cases of simplication such as devoicing, final consonant
deletion, consonant-cluster reduction, and glide substitiution.

Henning Wode (1978a, 1978b), in studying his four children(ages 4, 6, 8, 9)
learning English as a second language, finds that the four children did not acquire
English in a Jakobsonian type of developmental sequence, nor in an approach
reminiscent of the feature/process hypothesis implicit in Ingram. Instead, he
discovers that the children approached L2 phonology through “the grid of L1
phonological system.” He proposes a theory of equivalence which states that LI’
either facilitates or interferes the acquisition of L2 phonology. He says, “L2 phono-
logical elements are scanned for equivalencies and for non-equivalencies. That is the
L2 elements are checked as to how similar they are to the L1 elements at the child’s
disposal.”” (p. 114) He has identified many instances of L2 targets being substituted
by L1 elements, the resutls of the equivalence process. The most interesting case is
the productions of English /6 ¢/ by three of the children who, in the course of their
L1 development, had had a lisp. The three children were nevertheless using the
German /s z/ for the English /6 0/. (1978a: 105)

Wode also notices cases that can not be explained by his equivalence theory,
The most obvious instance is the acquisition of /r/. Four types of substitutions are
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found: the uvular [R], the bilabial [w], the central continuant [J], and the re-
troflex [&] (1978b: 119). Only the [R] substitution can be judged as L1 inter-
ference, and yet it appeared rather sporadically. Wode finds that the four types of
substitutions for /y/ occurred in a fixed order in the speech of all four children.
What surprises him is that this order, with the exception of the uvular {R] substi-
tution, is also the order found for native speakers of English.

Clearly, L2 phonology research is at its beginning stage. While interference or
facilitation of L1 phonolégy is very likely, in L2 phonology acquisition a specific
order of acquisition can also be expected. Whether this order is identical to the
order of L1 phonology is still an open question. More studies are needed to prove or
disprove it.

JII. Methods and Procedures

I11. 1. Subjects :

The ages of the two children whose speech is being studied are 5;3 and 36.
The five-year-old is a girl and will be called H, and the three-year-old ia a boy and
will be called C. They are children of the same parents, but they are of very diffe-
rent character. H is quiet and alert; C is talkative and less attentive. Their acquisition
of their mother tongue is quite different. H had a very active babbling stage be-
tween 0;6 and 1;0. She said her first word at 0;11, the same time she started to
walk. While C did not babble until he started to say one-word utterances at 1;6. His
many motor skills were developed late compared to his sister’s. Both children were
exposed to three dialects of Chinese--Mandarin Chinese, Hakka, and Taiwanese. On
the whole, Mandarin and Hakka are dominant. Both children can understand Tai-
wanese but can speak only a little of it.

The children were not exposed to English before they came to the United States
in January 1980. However, they are linguistically conscious. When they were
enrolled in a public nursery school on February 7, 1980, the boy said that he did
not want to go to school because he could not speak English. But he soon began to
like going to school as his sister did. H had, from the very beginning, liked to go to
school and to play with English-speaking children in school and in the neighborhood.

I11. 2. Procedures
Besides taking notes on an every-day-observation basis, seven recordings were
made from March 7 to April 14. Each time the two children were recorded sepa-
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rately for the same materials. Despite theirindividual preferences,they learned almost
the same set of materials at the same time. During the recording sessions, the child-
ren were prompted to make spontaneous utterances by pictures, spelling books
with vivid pictures, real objects, and translation in mother tongue and illustrations of
situations. When they failed to say the word by themselves, the present writer
would say it once for them to imitate. When the first imitation was not audible,
more imitations were encouraged. During the first two sessions, there were more
imitations, but in the last three sessions, the children could say most of the words
without being prompted. Since research has found that there is no significant dif-
ference betweent the use of spontaneous speech and imitative speech? both types of
utterances will be used for analysis. Besides, there are three reasons for the inclusion
of imitative utterances: (1) imitation is an important step and strategy for them at
this early stage of language learning- they learned many words during the recording;
(2) the ability to imitate well can also be an index to the ability to produce correctly;
(3) imitation is a good way to elicit phonemes that the children may try to avoid in
spontaneous speech.

The recordings were then transcribed by the present writer.® The IPA (KK)
was used. A number of other symbols were also used to mark the distinctive charac-
teristics of their productions. They are as follows:¢

w  labialized [\E] U grooved [f’]
nasalized [4] ¢ lengthened [s:1[a:]
7 palatalized (tl o devoiled [b]
¢ retrofleed [t] h aspirated [C'Eh]
+  slight pause ['s’ | f frication [f]
L liquidized {z]
IV. The Data

~ The total inventory consists of 120 lexical items or so. This inventory is pre-
sented in the appendix. The words are presented alphabetically. The letter S in
parentheses after the word means that the word was uttered spontaneously. If there
are more than one phonetic representation, they are arranged in the order they were
produced.
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V. Results

The English consonants produced by the two subjects are presented in Table 1.
Column 1 lists target phonemes; Column 2 and 3 are H’s and C’s productions of the
target phonemes at various positions as shown in the' words in Column 4. The last
column gives the position of the phoneme in the word. The table gives a clear
picture of the phoneme system the children have at the given point. Several pre-
liminary observations can be made.

1. Of the twenty-four English consonants, fifteen have more than one allo-
phone, including the [¢] phone.

2. For many phonemes, the distribution of their allophones is systematically
determined by the position of the phoneme in the word; for instance, stops are
clearly aspirated at syllable initial position, but deleted at syllable final position.
[#]1 is most likely to occur at syllable or word final positions or in clusters.

3. The devoicing of voiced stops at word-final position is rather scarce. On
the contrary, the two subjects tend to lengthen the voicing to result in almost an
extra syllable. The devoicing of voiced fricatives is common in -both children’s
speech.

4. The younger child, C, has more deviant productions. But his deviancies are
not caused by his first phonology; rather, they are caused by his undeveloped speech
organism. His liquids are strongly fricativized,and his fricatives liquidized or grooved.
Also, he has more instance of final consonant deletion.

5 The three nasals merge into one (/0/) at word or syllable final positions by
both subjects.

6. The liquid /r/ has the greatest number of allophones. At word initial posi-
tion, it is. correctly produced; at post vocalic position, it is deleted; and in clusters,
it is often substituted by /w/, and sometimes by /1/.

7. If taking only the initial position into consideration and using the number
of deviancy as measure, the order of acquisition roughly looks like: glides, stops,
affricates, nasals, liquids, fricatives.
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Table 1. English Consonunts Produced by H and C

4

piano, please, apple, help, stop, ship

spaceship, happy

help, stop

bed, bird, black, brother, bus, boat, football, birthday,
subway[sabuwey], zebra, baby

Texas, TV, eight, jet, right, boat

star, stop, street, doctor, rooster

football, night, peanut, rabbit, rocket, carrot(C), boat(C),

elephant(C)

dog, doctor, don’t, good, hand(H), wind(H)
bed, bird

bird, bed, hand, road runner, wind

car, cookie, cowboy, clock, corn, truck(H), cake(H),
black(H) ‘

squirrel, icecream, twinkle

doctor, walk(C), truck(C), black(C) , clock (C)
good, green, dog, egg(il) -

egg

wagon, wind, walk

yes, yea

hand, helicopter, help

five, four, coffee(C), elephant, fish, football, Safeway
[sefuwey]

coffee

TV, very

five

thank, birthday, thumb (H)
three, thumb

mother, brother

bus, horse(H), next, six, sleeping, star(H), street(H),
submarine, subway, swing(H), yes(H), Texas(H)

spaceship, rooster(C), horse(C), Texas(C) yes(C), star(C),
street(C), swing(C)

zebra

please, cheese, cherries(H)
cherries
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Table 1. (continued)

1 2 3 4 5
3 sf¢ s shell, she I
$ N fish, ship 1 F
p/ Z s television I
¢ ¢ I cheese, cherries I
y 3 7 juice, John (C) I
ts John, jet I
“dz Brackenridge F
¢ Brackenridge F
m m m moon, mother, sesame, snowmobile I
n L] pumpkin, drum, cream, swim(H) F
n n n night, nine, next, peanut, bunny, hand, elephant I F
0 0 don’t, moon(H), crayon, green, John, longhorn, nine(H)
pen(H), pumpkin, submarine, train F
¢ o) corn, nine(C), pen(C), moon(C) F
swing, sleeping, longhorn, monkey, thank F
1 1 1 Colorado, elephant, milk, help, shell I =
¢ ) walk, apple, football, motorcycle, sleeping(C), please(C) 1 F
w flower
r r r rabbit, roadrunner, rocket I
| 1 squirrel(C), cream(H), barrow, Colorado(C) 1
¢ ¢ bird(C), airplane, horse(C), star, butter, mother F
W w frog, Brackenridge(H), umbrella(H), zebra, brother,

cream(C), submarine(C), three, very(C), carrot(C),
cherry(C), green I

Column 1: target phoneme

Column 2: H’s production

Column 3: C’s production

Column 4: words in which the sound appears

Column 5: positions in the syllable, I (initial), F(final)

* The big letters C or H in parentheses denotes that only C(or H) has such produc-
tion for the particular phoneme.
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V1. Discussion

The acquisition order, given tentatively earlier confirms, to a certain extent, the
universal order hypothesis. Compare, for example, the ordered given by Salus and
Salus (1974;155).

Years

31/2 b m w h

4 1/2 d t h g k n vy
51/2 f

6 1/2 v 9 z s 1

7 1/2 s z 6 r

Using age 5 1/2 as the dividing line, fricatives and liquids are acquired later than
glides, stops, and nasals. Such a picture is rather pleasing. But a closer look at each
of the phonemes will reveal much variation than first felt. This is especially clear in
the acquisition of fricatives. The order of acquisition for both subjects in the pre-
sent study is

f s s z v 0§ 2
And the order for the native speakers of English is
f vy 235 sz 0

The similarity between the two orders is that /f/ is the first fricative acquired, and
/6] among the last to be acquired. But voiced fricatives are acquired much later than
voiceless fricatives by the two subjects. Here the influence of the learners’ first lan-
guage is seen to work: voicing is not a distinctive feature for Chinese consonants.
Another instance of L1 interference is found in the production of /s/-the sound has
been produced with longer duration than adequate, clearly a residue of the Chinese
dental sibilant plus a high unrounded back vowel. As to the interdentals /0/ and /§/,
since native speakers of English also acquire them late, it is hard to say whether their
being acquired late by the two second language learners is due to first language in-
terference.

From the substitution patterns of sounds, general phonetic tendencies of lear-
ners regardless of first language backgrounds and the facilitation/interference of the
first language can, once again, be brought to light. Following are results taken from
Itoh and Hatch (1978:81) on fricative substitutions.

—12—



The Acquisition of English Consonants During the First Two Months of Learning
English as a Second Language by Two Mandarin Speaking Children

American Ss (after Moskowitz) Takahiro
[t/ (p] [w] [h]
v/ [b-] [-f] [-b-] (b]
/8] 1d] [8] (51 [E] [f] 3]
/2] 1d] [8] [8] [s]
/s/ [bl
/z] [5]
/6/ [p] (] [t] [f] [s] [s] [$] [t] [p] [f]
¢/ [d] [d} [z] (5]
And following are H’s and C’s substitutions of fricatives:
H C
/f/ (bl [{]
v/ Tt [b]
/sl [s-] [g-] [s]
Z]
/s/
/2] (2] [2] (2] (2]
/8] sl [f] [s] [f] (t]
o/ 1d] (d]

In spite of the great variety of substitutions, in producing /f/ /v/ and /0] [g/, the
Chinese subjects and the Japanese subject show almost the same phonetic tendencies
as the first language learenrs, i.e., /f/ and /v/ strongly labialized, /8/ replaced by /s/
or /f/ and /§/ by /d/. Takahiro’s /h/ for /f/ has been attributed to the influence of
Japanese (p. 81), and H’s /5/ at word-initial positions is replaced by the Chinese
lamino-palatal fricative /¢/. Both H and C substitute /s/ for /§/ at syllable initial
position; this is not found in American subjects’ nor in Takahiro’s speech. Perhaps
the most interesting case of substitution is H’s and C’s use of /g/ for /z/. No such
substitution has been found in other studies.

The acquisition pattern of fricatives by the two subjects neither supports nor
rejects strongly the universal order hypothesis. Though there are instances of in-
tercerence, they are very few in number, compared to deviancies caused otherwise.

The acquisition of liquids, on the other hand, follows the same order as found
for native speakers of English. Both subjects either delete the liquids at postvocalic
position or substitute them with /w/ at initial position or substitute one liquid (here
/1)) for the other (/r/). Labiolization is especially strong in C’s speech; even when /r/
is realized as a liquid, it is often produced with lips narrowly rounded, causing clear
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frication of the airstream. A _

Yet liquids are acquired later than fricatives by native speakers of English
according to Salus and Salus, but the two Mandarin speakers seem to handle the
problem with more ease. Wode’s theory of equivalence finds support here.

The two subjects do not seem to have much trouble learning stops, affricates,
and nasals. All six stops are picked up at the same time, an apparent instance of first
language facilitation. H seems to have more difficulty mastering the affricate /j7
than C. She is clearly using her Chinese retroflex sibilant (/ts/) for the English sound.
The fact that both subjects merge the three nasals into one (/n/) at final posmon is
probably due to their L1 interference.?

The foregoing discussion of the acquisiton order and the substitution patterns
of English consonants by two Mandarin preschoolers suggests that none of the
thoeries {discussed earlier) alone can account for the acquisition pattern. While
there seems to be an order that bears partial similarity to the order for native speak-
ers of English, there are also instances of interference and facilitation, support-
ing the equivalence theory. Some phonemes can be learned easily because of L1
experience; some are prone to be interfered; and still some are inherently diffi-
cult and require that both L1 and L2 learners must undergo the same processes.
Implicit here is the idea that the young learners of the present study tend to employ
a strategy to render the production task easy to perform even if their L1 does
meddle in the task. I am referring to the universal phonological processes discussed
in Section II. I will illustrate my point by giving specific examples.

1. Deletion. As mentioned earlier, final consonants are prone to be deleted.
This process is most consistent and pervalent in the three-year-old’s speech, and
occasional in the five-year-old’s. All stops, with the exception of /g/, in word or
phrase final positions are omitted by C: truck, help, cake. stop, rabbit, good night,
hand, boat. However, in the following words, the final consonants are not deleted:
good, ship, jet. Instead, the final stops are sometimes pronounced in such a way as
to result either in an extra syllable or a puff of air. The five-year-old has very few
cases of final consonant deleteion (rabbit, rocket), but she frequently drop them in
casual speech, e.g., night, boat, hand, help. In imitation tasks, H can do quite well
not to drop the final stops, but C often fails to perceive and produce them. Yet
pretty soon, he learns to produce first /p/ in help and stop, and then/t/ in boat and
night.

Word length influences their productions. While both children utter the final
stops in ship, boat, and good, they omit the final stops in the following compounds:
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ferryboat, spaceship, good night.

Deletion also occurs with consonants other than stops at final positions. Both
C and H delete the final element in five. C deletes the final cluster in six. C also
has more instances of final fricative deletion: cher-ies, horse, Micky Mouse, Texas,
yes. Strangely enough, both subjects do not delete /s/, I€], and /jv/.

/r/ and /l/ are also frequently deleted at postvocalic positions, €.g., bird (C),
star, butter, mother walk, apple, football. In such cases, the preceding vowel is
often lengthened.

When there is a consonant cluster, deletion also occurs. Usually the first
clement of the cluster is deleted: box, six, spaceship, rooster, tractor, helicopter,
doctor, peanut butter, football, airplane, bugs bunny, road runner. The golttal stop
is frequently substituted for the deleted medial stop (See Appendix for the tran-
scription of these words). C’s productions of star and stop are further evidence of
the deletion of the first element in a cluster. The only exception is his please and
sleeping where the second element is dropped.

To sum up, final consonant deletion occurs more in C’s speech than in H’s;
stops and liquids tend to have a greater chance of being deleted than fricatives;
voiceless stops are more often omitted than voiced ones; affricates are not deleted.
Clustering as well as word length often leads to the deletion of some consonants.
Clearly, deletion is the most available way to ease the production task.

2. Lengthening. As mentioned just before, the deletion of some consonants
often results in the lengthening of the preceding vowel. Thus vowel lengthening is a
measure taken to compensate for the deleted consonant. This process has been iden-
tified for first language learners (Ingram 1976). But consonant lengthening, found
in the present study, seems to be rather unique. The two subjects are found to
lengthen consonants, the most clear case being the fricative /s/ at word final posi-
tions (e.g., bus, juice). The two words are so pronounced as if they have two sylla-
bles each, the second syllable sounding like a Chinese syllable with the high un-
rounded back vowel. H has more of such lengthening than C, suggesting that more
of her L1 phonology is affecting her L2 phonology acquisition. Other instances of
consonant lengthening by H and C are sleeping (H), star (H), street (H), Safeway (H),
cheese, egg (H), flag, good, escalator (H), swim (H), yes. Many of these words have
clusters which H wants to avoid by lengthening the first element and C by deleting
it. Ciearly what they are doing is to revise the syllable structure of these words to
the most manageable structure, that is, CV structure. H’s lengthening of the first
consonant in such words often results in a slight pause, making the words much
easier to say than they actually are.
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3. Substitution. Substitution patterns have been described. Some of the
substitutions reflect the proccesses of stopping (/b/ for /f/ and /v/, /d/ for oD,
fronting (/s/ for /§/), and centralization (/s/ for /6/). C has one more case of cen-
tralization (basket [taskhi]) and one more case of fronting (rooster [rfuper] ), both
of which are produced by imitation and are cases of substituting stops for stops.
Other than these, little evidence can be found for the three processes. Clearly, the
two subjects have passed the stage for the three processes.

The substitution of liquids deserves more discussion. As already said, /r/ is
frequently substituted by /w/ in clusters: frog, green, three, zebra, brother; and
sometines by /1/ in medial positions: squirrel (C), barrow, Colorado (C). Sometimes,
C uses /w/ for /r/ even at initial positions: carrot, cherry, submarine. /1/ is used for
/t/ in H’s cream and C’s zebra, However, /1/ is never substitued by /r/, indicating
that /1/ is easier to acquire than /r/ for the two subjects. This is not the case with
native speakers of English. Yet it is also clear that the Chinese retroflex liquid and
retroflex sibilant have not speeded up the two subjects’ acquisition of the English
r/.

4. Vowel insertion. Vowel insertion often occurs in clusters when ro deletion
occurs. The inserted vowel, in this Very case, is often the lax back high vowel and
sometimes the schwa, Examples are as follows.

/bl/  --.[bul] black [fr] - - [fur] frog
/pl/  ---[pul] [pal] plane, please /Kl .- [kal] clock
M - [ful] flower /kr/  --- [kvl] cream

Insertion of a short vowel occurs to clusters at syllable boundaries too. In
Safeway and subway, a third syllable is created by inserting /v/ after the first con-
sonant. in the cluster. While insertion of vowels is less common in first language
acquisition (Ingram 1976: 34), it is quite common in the two children’s speech. It .
might be due to the interference of their first phonology which requires a syllable to
be structured as CV.

5. Assimilation. In the utterances of the two children, assimilation occurs
most often with words that are said in imitation. Follwoing are the few cases of
assimilation found in the inventory.

C H
happy birthday [hadrba:sde] helicopter [helrtapto] [helipa’pa]
strawberry [sbobewr) snowmobile [snonobai]

submarine [sama ‘mulp]
pumpkin [phimphyy]
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twinkle [titl]

Colorado [kolslado]

C’s first two and H’s first one are examples of regressive assimilation, that is, a later
sound influences an earlier sound. H’s second production of helicopter has a
phoneme that causes assimilation deleted. Most instances of assimilation are pro-
gressive. Assimilation is not very common.

Thus far, we have illustrated the operation of some phonological processes in
the speech of the twou second language learners. Clearly, the two subjects have
skipped some early processes (e.g., reduplication and diminution), and have created
some rather idiosyncratic strategies for producing some consonants in some situa-
tions. Although the processes of consonant lengthening and vowel insertion are
likely the results of L1 interference, they are nevertheless of similar nature as the
other processes which are typical of L1 learners. All the processes are essentily the
processes of simplification.

The revision process, postulated by Stampe in his natural phonology, can also
be evidenced in the present study. Below are a few examples to illustrate the ap-
plication or the lack of the application of the process of revison.

1. To the subjects, stops should be released. So when they come to produce
final stops (after some time of deleting them), they, applying the process of release
which should be suppressed in Standard English, produce the stops in the same way
as they are at initial positions. It takes some time for the two subjects to learn to
suppress the process and produce unreleased stops correctly.

2. Labiolization seems to be a process naturally given. Both children’s pro-
duction of /f/ /v/ /0] and /1] are clearly labiolized. The suppression of this process
seems to be quite difficult in acquirig these fricatives.

3. Though the two subjects have no difficulty producing voiced stops, ® they
appear to be unable to suppress the process of devoicing in producing voiced frica-
tives.

As we examine their development over time, we find that the learners are cons-
tantly revising their system (or revising their hypotheses about the target language).
For instance, in the very beginning, both children pronounce the letter C as /@],
attempting to use their first phonolgy as an easy way out. But as they realize the
difference, they avoid saying the letter for some time, and finally are able to pro-
duce it correctly. (Could it be that th re is an innate system in them that involves a
phonological process for the correct production?) Clearly, they have revised their
system according to the target standard.

A few facts deserve mentioning because they might be necessary for their learn-
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ing process and might account for some individual variations.

Both children often avoid (refuse to repeat or say) producing some words.
When they are learning new words, both children scarcely repeat immediately.
When the word is hard to produce, they even proclaim that they do not want to say
it. H avoids talking about airplanes for some time after she has tried to pronounce it
a couple.of times wrongly. As the children refuse to repeat or say a certain word,
they seem to say, “Wait a minute. I am not ready yet. I must figure it out myself
first.”

Apparently, the learners have their own styles (or strategies) of learning. Cis
especially fond of questioning as a way to elicit the target language. For example,
one day, while looking at a picture of airplane, C asks, “What’s this?” in Chinese.
~The present researcher answers him in Chinese. But he asks the same question again
and again until finally the present researcher answers him in English. . He is then
satisfied with the answer, and ends the conversation. Because C knows that he can
not produce the word comprehensible enough, he asks for it directly—-as a way to
prepare himself for the correct production, perhaps.

The most interesting phenomenon is that the children often appear to be
immune to overt teaching. Many a time the present researcher teaches them to
produce certain words by asking them to watch closely how the words (or the
sounds) are produced, but they do not care to watch and rely solely on their ears to
learn the words. Overt correction from adults also proves fruitless. The children
always say things according to the internal system thay have at the given point of
time. Again, they prefer to learn in their own way.,

Frequencies of occurrence seem to determine partly the correct production of
some sounds in certain words. Though /j7 and /$/ have presented some difficulty,
both subjects correctly produce them in juice and ship both of which occur fre-
quently in their every day speech.

The age difference between the two subjects seems to decide the ways they
approach the second phonolgoy. The older child often relies on reasoning and her
first language; the younger child shows no such tendency.

Difference between their interests also affects the production of certain sounds.
C, though knowing that his production of airplane is not correct, loves to the say the
word again and again. And as a matter of fact, he correctly says the word sooner
than H. H on the other hand, masters the cluster in girl quite early which C has
avoided for a long time.

The physiology of sound production does not seem to concern researchers very
much. But in actuality, some sounds are easier to produce than others; it takes more
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effort to produce a voiced consonant than a voiceless one. B. L. Smith has attri-
buted devoicing to ‘“‘aerodynamic factors” (1979). Ferguson observes that ““the
absense of dental and alveolar and labiodental fricatives in babbling is a strong in-
dication that these sounds present articulatory problems to the child” (1978:101).
It is not surprising that the two subjects of the present study have not acquired /Z/
at all. For one thing, the phoneme requires more articulatory operations than other
fricatives. And another reason is that it occurs very rarely.

The phonological processes, the learning strategies and other factors discussed
just now all point to the same conclusion: While the learners are employing some¢
phonological processes to render their learning task easy to perform, they are ac-
tively revising their L2 phonology in their own systematic and consistent way on the
basis of their L1 phonology, input data, and the adult standard. To the extent that
these pnonological processes and learning strategies (avoidance and questioning)
mirror general conitive structure, they are universal. Thus, the two subjects’ learning
of English as a second language is very much the same as the learning of a first
language. Factors such as age and preference differences do cause some variations
between the two learners; however, they do not affect the general picture of acquisi-
tion.

VII. Summary and Conclusion

The present study has followed the theoretical frameworks outlined earlier in
discussing the acquisition of twenty-four English consonants by two Mandarin
speaking preschoolers. The findings about their phoneme system are discussed in
four categories: acquisition order, interference, phonological processes, and learning
strategies and other factors.

The acquisition orders, either that of major sound classes or that of the sounds
within a class, agree partly to the orders found for English L1 learners. Clearly some
sounds are always acquired earlier than others by both first and second language
learners. While the acquisition of some phonemes (e.g., stops) seems to be facili-
tated by the learners’ L1 phonology, the acquisition of some other phonemes (e.g.,
liquids) secems to be predetermined by the inherent properties of these sounds,
hence a universal order found for all learners. The late acquisition of /Z/ may also be
attributed to the inherent properties that make the sound hard to produce.

The late acquisition of voiced fricatives and sounds like /z/ and /8] is probably
due to LI interference. There are other instances of interference. But compared to
other types of deviancies, interference errors are few in number, and they actually
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disappear in no time. They can be best justified as easy ways by which the L2
learners manage to speak the second language.

The phonological processes, including those under the influence of L1 phono-
logy, reflect the universal tendency for simplification. There is also evidence for the
revision process advocated by Stampe. In fact, the two learners are constantly re-
vising their system so as to move toward the adult standard. In this sense, again the
two L2 learners are very much like L1 learners.

Despite overt teaching and correction from adults, the two children learn the
second language in their own way, each developing particular strategies according to
their existing cognitive structure to approach the second language. Thus, H is found
to avoid repetition and speaking and C found to question more. Age difference also
results in different learning styles.

Factors like frequencies of occurrence of and individual preference for certain
words seem to determine the correct production of certain phonemes in these words.

In short, the present study support both the universal order hypothesis and the
equivalence hypothesis. Yet there is also counterevidence for either theory. The
only thing we can safely claim is that the two second language learners are actively
learning the second language in their own way suitable to their existing cognitive
structure which already has one phonology as data base.

VIIIL. Postscript

By the end of the second month, the children are making great progress every
day. They can spontaneously say all the words which they cdn only imitate in the
beginning. The younger child is aware of the final consonant and can utter it in
most of the cases: truck, help, cake, stop. And the older child can say John well
enough to be taken as a native speaker. Both children do not hesitate to produce
airplane, over which they have been struggling a lot; and the vowel between /p/ and
/1/ and other clusters is not as long as it used to be. Clearly, their way of learning is
very rewarding, and they have achieved within two months what native learners of
English do in two years.

Notes

I. Stampe 1969, Moskowitz 1970, Menn 1971, Waterson 1971, Kornfeld 1971, Smith 1973,
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Ingram 1974a 1974b 1976, Ferguson & Farwell 1975, Ferguson 1978.

2. Examples here and elsewhere are from Ingram 1976, unless otherwise indicated.

3. Ferguson (1979) defines strategy as “ways in which a child takes an active organizational
role in determining the structure of his language.” (P. 194).

4. The findings are reported in Templin (1957), Cazden (1972), Leonard, Schwartz, Folger,
and Wilcox (1978).

5. The present writer knows that ideally more than one transcriber should be used.

. These diacritic symbols are adapted from Ingram 1976, p. 93.

7 In Mandarin Chinese only nasals /m/ /n/ /p/ appear at word final position; in both Hakka
and Taiwanese, the three nasals and the three unaspirated stops /p/ It/ [k/ appear in word
final positions. Most syllables end without any consonants.

8. Although very few cases have been identified as having voiced stops devoiced, the present
writer feels the two subjects’ productions of voiced stops are not as stongly voiced as these
stops should be. But because the present study did not use any spectrogram to help analyze
the data, the question of voicing can not be looked at any more closely.
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Appendix: Invehtory of H’s and C’s Productions in the First Two Months

Standard Spelling
airplane (S)

apple (S)
automobile (S)
barrow

baby (S)
banana (S)
basket

bed

bicycle (S)
bird

black

boat (S)
Brackenridge
brother

bugs bunny (S)
bus (S)

cake

car (S)

carrot

cheese (S)
cherries (S)
clock

coffee (S)
Colorado (S)
cookie (S)
corn

cowboy (S)
crayon

cream (ice cream) (S)
doctor (S)

dog (S)

don’t walk (S)

H’s productions
€:pule:p
eap"sle:n
érphle:g
é:pho:/eypha:
5tPomobrl
be:lo/’bero
‘beb1
ba’nana/ba’nana
'bestkrth

bed

‘barstko:
bards/bard
bv’ lee: kh
bo/bot!"
"bwekpridz
bwa:da
"bagbant
bas:/bas
khekh

kha:

’kae: rath

Cis:

’Eerls
ko’la:k"
kMa:bi/kha:fi
kPolo’ra:do
"k ukh i

kh5:

khavbot
’kweaeyon

kv ’lrn/ks’1tm
'do? tar

dog:
‘don‘wo:kh

_24_

C’s productions
é:ph’le:y
£apha’lep
eorfap?’lep
épho:
5tPomobr1l
'be:lo
‘bebr

ba ‘nana:
‘taskM1
'beda
‘barstko
ba:

bu’le:

bo

bweknd
bfv’ra:da
’bA? bani
ba:s:/bas
khe: ¢
kha:
khzewa
Cis:

"¢ewr
kPa’la:
k"af i
kPs1o’lado
‘kPukh i
kh5:
kPavbor

'k waeyarg
kwip

‘da’ ta
doga/dog:
‘don ‘wo:
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Appendix (continued)

drum dran dragp

egg €g: e’

eight (S) eth eth
elephant (S) ‘elafanth ’elafan
elevator ‘e.lovitor ‘eloyEte
escalator e.s:kPalets ’els)-kela
ferryboat ’felibot"/feriboth ‘fertbo
five (S) fai far

fish (S) f1f fif

flag fo'le:g: fu’le:g:
flower "fwa:wa fu’lawa
football (S) 'fuv’ba: 'fu bo:
four (S) fo: i)

frog fwag fwag/fu ’rag
girl (S) gorl’ go

go (S) go: go: /go:
good (S) gud: gud:
good night (S) gu-nait"/gv’nai gu.’nar

good morning (S)

gu-'md:nip

gu.-'mo:niy

green gwIg gwig

hand hands heen

happy birthday (S) 'heep1 'ba:sde "haed1r’ ba:de

helicopter 'hel1tapta ’'hel 1ka? to
'hel1pa’pe

help (S) he 1p" hel

horse (S) hors ho:

jet (S) tseth jeth/jeths

John (S) tsap jan

juice (S) ju:s: ju:s

let’s go (S) "letsgo "letsgo

longhorn (S) ’1oghary ’1aghoy

Micky Mouse (S) ‘m1kimaus mikimauv

milk (S) mi1lk! mrlkP

monkey (S) mapk" i ‘magkhi

moon (8) mi:p mi:

mother (S) ‘mads mada
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Appendix (cotninued)

motorcycle (S)
next stop (S)
nine (S)

peanut butter (S)
pen

piano (S)

please (S)
pumpkin

rabbi* (S)

rake

ringing

road runner (S)
rocket

rooster
Safeway (S)
seethe

sesame street (S)
she

shell

six (S)

ship (S)
sleeping (S)
snowmobile (S)
spaceship
squirrel

star (S)

stop (S)
strawberry
submarine (S)
subway (S)
superman (S)
swim (S)

Texas

TV (S)
television

‘motosaikl
nes’ tap
nailg/main
’pina?’bata
pheg/teg
pP1’2no
pheliz/pPlis
’p"agkh1p

" rebr/ 'rfabith

‘rebi

rekh

‘rigp
‘ro’rans
‘rakP 1
‘rusta

'sef :we

siz /si:
‘sesamrs:tri
@i/si

Sel

SIS

§1ph
’s:/1iptiy
’snono bail
'speidt
s’karasl
S-ta:
s-tap?/stap
’stso: 'ber
soma’rip
‘sabuwe
’sjupeman
$.wIn/s wim

- 'tesos

tibi
'telalo)lzn
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motosaikl

‘nesta

nai

'pina?’bata

ph&:

pP1’2no/p1 'nano
ptiz/phi:s
/phxmphln

‘rebr

rieg
‘rfiwiy
‘rorana,/ ’rolins
rfakby
'rfupa
‘sefuwe
sis
’sgsamxcolri
si

Sel

SI

$1ph

"sip1p

’snomobai
’spe:d1

'skwala

ta:

tap" / tap
sto’berr/sbo’ber:
sama'wipg /samas ‘mu Iy
/sabuwe
’sjupam en

swi

‘te:sa

tibi

"telobisn
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Appendix (continued)

thank you (8S)
three (S)
thumb
tomato (S)
tornado (S)
tractor

train

truck (8)
twinkle (S)
umbrella
very (S)
wagon (S)
walk (S)
wind

yes (S)
zebra (S)

'szpkyu
fri/fwi
sAm
to’'mato
to:'nedo
tre-to
tre:p
trip
trakh
’t1nk]
am’bwela
"ber1
"waegary
wo:kh
wind:
yes:
‘zibwa
’libwa
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’s=pkyu
fri/fwi
tam

to’ mato
to: ‘nedo
‘tre:ta
trip
tréeg
tra»
‘t1tl/’tikl
am’bola
"bewr
'waegon
wo : kb
wIp

ye:

zibla
zibwa



