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Abstract 

Language used by a child between the ages of 1;3 and 1 ;8 was 

recorded while she was being brought up in a bilingual English

Japanese home environment. The words used by the child were 

phonologically analysed to determine whether there was any 

evidence for a structural theory or a frequency theory of 

phonological development. Evidence was found to support and to 

contradict each of these types of theory. I t was found that 

either a) the child chose to attempt only words which contained 

a high proportion of phonemes she knew she could utter or 

b) the frequency of the parents' phonemes was modified from the 

frquency of standard 0dult speech when the parent was talking to 

the child. Little evidence of - phonological interference betwee~ 

the two languages was observed during the course of this study. 
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Part One Review of literature 

Introduction 

There has been a considerable amount of interest, re s earch and 

writing in child language over the past ten to twenty years. Some 

reasons for this recent upsurge in interest in the field may be 

1) the development of psycholinguistics, 

2 ) concern for helping l anguage retarded and l anguage defic i ent 

individuals, 

3 ) renewed interest in the origins of language, 

4) implications which the development of first l anguage may have 

for the lear!~ing of second languages. 

There have been bas ically two approache s to obtaining da t 2 

for t he s tudy of language s poken by children. 

1) large samples which may be statistically generalisable to a 

bigger population but which may not be fine enough to pick up 

small details, 

2) small samples, sometimes referred to as diary studies. These may 

lack generalisability but often provide an in-depth s tudy which 

can indica te fruitful directions for further research. 

The focus of bilingual study has been ma inly on the relationship 

between bilingualism and formal education in the school situation. 

However, a child is often in a i position to become bilingual before 

entering school, but there have been very few studies made of infant 

bilingualism. 

The study of English-J apanese bilingualism is especially rich in 

contrasts because of the innumerable differences between the two 

languages and cultures. There are still many misunderstandings 

between western cultures and Japan~ and bilingual studies can be of 

some help in explaining these misunderstandings. 
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The review of literature covers the three main areas of this 

study, that is, language input, phonological developQent and bilingualism. 

Language input 

Importance of language input in explaining language development. 

Until the 1970s, linguists tended to focus their attention on the 

output component of child language rather than closely studying what 

exactly parents said to the child. This may possibly be expl~ined by 

the fact that Chomsky (19 65) described language as "rule-governed 

creativity" and that the child is equipped with a language acquisition 

device (LAD) with which he cracks the linguistic code he hears about 

him. Chomsky also described the data that the child analyses to deduce the 

rules of a language as being "degenerate" in the sense that adult 

speech is full of false starts, omissions, regressions and ungrammatical 

utterances. This has been criticised by Halliday (1974P 15) who claims 

that the everyday speech surrounding a small child is "fluent, highly 

structured and closely related to the non-verbal context of situation." 

The publication of Snow and Ferguson's "Talking to Children , Language 

Input and Acquisition" (1977) has aroused interest in the study of 

Baby Talk (BT), the register of adults talking to children. According 

to Snow and Ferguson, the register of Baby Talk is quite different to 

standard adult speech and that Eaby Talk has a fundamental role to play 

in the speech development of the child. Brown (1977P 13) suggests that 

mothers' speech is "fine tuned to the child's psycholinguistic develop

ment." Possibly, in works of this kind, may be discerrcla trend towards 

comparing what the adult says to the child with what the child himself 

actually says. 



Some universal features of Baby Talk. 

Studies in the register of Baby Talk suggest that there may be 

over a hundred linguistic features which distinguish Baby Talk from 

adult speech. Garnica (1977) mentions the following characteristics 

as examples readily identifiable as Baby Talk. 

1 ) significantly higher fundamental frequency 

2) greater range of pitch 

3) rising terminal intonation 

4) whispering 

5) longer duration between separable words (eg push in) 

6) use of reduplicative words (eg bye-bye, car-car) 

3 

Brown (1977) suggests that these are devices not invented by the child, 

that they originate from the mother and can be found in . all languages 

to a greater or lesser extent. It would appear that Baby Talk exists 

for mothers to control or gain attention, to improve intelligibility, 

to mark utterances as those directed specifically at the child. It is 

to ensure communication and thus also casts the mother in the role of 

language teacher. 

Adults may modify their speech phonologically, lexically or gram

matically when speaking to children. From the point of view of this 

study, phonological and lexical modifications from adult speech to 

Baby Talk were of main interest and examples of these are detailed 

as follows. 

Some sound changes and lexical modifications from adult speech 

to Baby Talk in English. 

Adults tend to use many initial stop consonants (especially 

voiced ones) when speaking to children. There are for example, many 

words which begin with /b/ in a child's environment; baby, bottl~, 

bike. 
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Conces5ions may be made in the area of reducing more complex phone

mic structures to simpler ones such as from "goodbye" to "byebye". 

Ferguson (1977) proposes the metru:norphosis from the adult "stomach" 

to the Haby Talk lexical item of "tummy" as being explainable by the 

following substi tution . 

st t 

/\ " 
m m 

ach y 

Some sound changes and lexical moaifications from adult speech 

to Baby Talk in Japanese . 

In Japanese , as in English , the simplification of phonemic shapes 

is common. An example is t he substitution of /s/ by /tS/, from the 

adult "san" to the Baby Talk lexical morpheme "chan" . 

A notable feature of Japanese is the large number of reduplicative 

words which exist in adult speech . These are often descriptive, eg 

/tSirat~ira/ (flickering). Reduplication is as common in Japanese 

Baby Talk as i n Engli sh and is phonologically often marked by a 

lengthening of the medial consonant as in / pop:o/ (birdie ) . 

Chew (1969) and Fischer (1970) both report that Japanese parents 

often use first person pronouns when addressing young children . 

A boy is call ed "boku" , the common adul t mal e word for "I" used 

between equal s . Girl s are addressed as "atashi " . This i s continued 

until the child begi ns to refer to himsel f or herse l f with the correct 

pronoun . It may be seen as an attempt to reduce the complexity of the 

Japanese pr onomi nal system in which selection of the appropriate 

pronoun i s gover ned by t he relationshi p be t ween the ·speakers with 

r egard to age , s ex and s t atus . 
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Implications. 

Recent research into the register of Baby Talk seems to question 

Chomsky's assertion that the child's linguistic environment can be 

described as "degenerate". It may well be that responsibility for 

the child's early language development lies with the mother to a 

greater extent than Chomsky's theory would attempt to persuade. 

A question which follows on is, "How can a mother help her child 

to learn language?" Brown (1977p 26) suggests t hat the best way is to 

"believe that your child can understand more than he or she can say, 

and seek above all to communicate. To understand and be understood ••• 

if y ou concentrate on communicating, everything else will follow!' 

Phonological development 

Theories of phonologica l development. 

Attempts to explain the sequence of phonological development may 
' be classified under four broad categories, behaviourist theories, 

structuralist theor±es, the theory of natural phonology and prosodic 

theory. 

In behaviourist theories, features such as frequency of input and 

ease of perception are considered to be the major factors influencing 

the child's phonological development. A notable behaviourist study 

is that of Olmsted (1971). 

Structuralist theories developed from the ideas of Jakobson (1941) 

who argued that the child acquires phonemes in pairs which contrast 

maximally with one another. In terms of the universal syllabic pattern 

of consonant+ vowel (CV), this may explain why the first syllable 
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acquired by a child might be /ba/ or /pa/ because the bilabial 

consonants /b/ and /p/ contrast maximally with the . back vowel /a/. 

Stampe (1911) proposed the theory of natural phonology which 

describes phonological development as being essentially a process of 

suppressing and limiting the infinitely variable number of sounds 

which a child is capable of uttering. A system is then built up 

by the child who orders and classifies the remaining sounds . 

Prosodic · theory as suggested by Waterson (1971), a follower in 

the Firthian school, states that initially the child relies on 

prosodic patterning of the input and that later segmental phonological 

development does not seem to follow according to any natural~}aws, 

but may be r a ther more dependent on frequenay of input. 

None of these theories in it's pure form is wholly compatible 

with any of the others. Studies of child phonology carried out in 

the 1940s and 1950s tended to support a structural view but Leopold 

(1949 ) cautions that " J akobson's theory, as applied to our case, 

seems to be too rigid, but our observations so far do not invalidate 

it in it's essential features." Subsequent studies, (eg Olmsted, 1971 ) 

have proved that Jakobson's laws are not as simple, regular or as 

symmetrical as at first had made them appear so attractive. Olmsted 

(1971 p 242) postulated that, 

"1 The phones of the language are modelled for the . bfuild in about 

the same proportions as they occur in ordinary speech. 

2 The more discriminable phones have a selective advantage with 

respect to potential for success and resistance to error over the 

less discriminable ones." 

In the light of recent studies into language input to children, 

Olmsted's first postulate may be questionable. Possibly a hybrid type 

of theory such as the one proposed by Waterson may be the most satis

factory way of dealing with the data on child phonology until such time 

as the picture becomes clearer. 
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Studi es of phonological development in children. 

These may be classified into t wo groups - longitudinal case studies 

of a small number of chil dren and studies of a larger sample of chil d

ren often conducted over only a short per iod . 

Early inves tigations into the deve lopment of child phonology seem 

to have been of li ttl e use because the observers rarely had linguistic 

training of any sort. Leopold (1948 ) i n a comprehensive r eview of 

literature on child l anguage notes that of the many authors of works 

on child language "few are lingui stic scholars and it takes the best 

t echniques of a linguistic scholar to guard against misinterpretations." 

Many of the early s t udi es (Darwin, 1840 , Ho l den 1877, Preyer , 1882, 

Stern, 1907) dealt with the acquisition of vocabulary and the counting 

of the number of words a child was able to use at certain ages which 

i s not a productive investigation for serious research seeking univers

als in chil d l anguage . Leopold a l so observed that "most of these studies 

neglect exact phone tic transcription , although the first two years of 

speaki ng cannot be studied adequat e ly without it." 

A small number of careful studies were carri ed out between 1930 and 

1950 , notably t hose of Gregoire (1957) , Leopold (1939- 49) and Velten 

(1943) . At tha t time, Jakobson's new theory of phonologica l acquistion 

i ndicated a promising avenue along which the research on child phon

ology might be developed . Not a gr eat many s tudies subsequently 

sprang forth, possibly due to the fact that some linguis tic tra ining 

was necessary for accurate observation to be made and linguis tics was 

in :those days still a rather young discipline . 

Even today, the general scarcity of data on child language develop

ment is still widely lamented . Only in 1974 did the first issue of 

a journal devoted exclus ively to the s tudy of child l anguage first 

appear . The weaknesses inherent in the case study method are well 

known yet it is from these case studies of Leopold's and others that 

t hat the most useful data on child language has so far been generated . 
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Some of the more recent studies w~ich have been imaginatively designed 

and produced interesting results have been those of Weir (1962) who 

tape-recorded the pre-sleep soliloquies of her 2 year old son, and 

Smith (1973) who studied the phonological development of his son from 

the age of 2 years to 4 years and produced a set of rules governing 

the child's phonology over that period. A number of investigators are 

currently interested in formulating rules which describe children's 

phonological development (eg Ingram, 1974, 1975) but the rules prove 

difficult to write because exceptions are quickly found (eg Menn, 1975). 

Early studies in child phonological development can sometimes be 

di stinguished from recent studies by the use of the tape recorder in 

the latter. In the longitudinal case study, the use of a tape recorder 

may not be necessary since the trained observer will be able to 

transcribe the language as it is uttered. In view of the vast amount 

of data that a sampling study generates, a tape recorder becomes a 

rather more necessary piece of equipment. Olmsted (1971) mentions 

some early sampling studies worthy of examination, easpecially 

We llman et al (1931) which was an attempt to classify the error types 

of 204 children between the ages of 2 and 6 years old. Templin (1957) 

s tudied 408 children aged between 3 and 8 years old to determine 

whether phones have an increasing order of difficulty. Olmsted (1971) 

studied 100 children aged between 15 to 54 months and his research 

illustrates the problems which these extensive studies entail in 

terms of transcription and computerisation of data. 

The fact that data collected so far gives rise to a number of 

conflicting theories on child phonological development indicates tha t 

more data still needs to be collected, from many languages and cultures. 
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Bilingualism 

Definition of bilinguqlism. 

Bilingualism is now so widespread throughout the world that it is 

logical to view it not as a phenomenon but as a characteristic of 

language use. Bilingualism is an individual thing and the extent and 

performance of individual bilingualism can be quite precisely mapped 

in terms of who uses what languages, to whom, when and to what extent. 

When it comes to describing the features of a bilingual community 

though, it is more difficult to make precise statements. 

A study of bilingualism must begin from a description of the 

community. Mackey (19lz.) has stated that "a self-sufficient bilingual 

community has no reason to remain bilingual since a closed community 

where everyone is fluent in two languages, one could get along just as 

well with one language. As long as different monolingual communities 

continue to exist however, there is likelihood of contact between 

them and this contact results in bilingualism." Individuals may react 

to a dual language environment by becoming bilingual. 

The terms coordinate bilingualism and compound bilingualism 

were in the 1960s considered to be useful measures of the extent to 

which an individual could be considered to be bilingual. A coordinate 

bilingual was generally considered to be an individual who could 

use each language system independently of the other with no instances 

of language interference occurring. A compound bilingual on ±.he 

other hand, could not always keep the two languages separate and 

language interference would occur. By this definition, there are 

very few truly coordinate bilinguals in the world since language 

interference, however slight, occurs in the language used .by even 

fluent bilinguals. The terms coordinate and compound appear to 

represent the two extremes with the vast majori ty"of bilinguals 

falling somewhere in between. 

MASSEY UNIVERStTl 
LIBRARY 
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Mackey (1962) suggests two aspects which can be used to chart the 

condition of bilingualism. 

"Degree: Phonological-Graphic, Grammatical, Lexical, Semantic, Stylistic. 

Function: (External) Home, Community, Education, Mass-media, Correapondence. 

(Internal) Counting, Reckoning, Praying, Cursing, Dreaming, Note-taking ••• " 

Niackey sees two approaches to s1tudying the language performance of a 

bilingual. One is the alternation between languages, the other is the 

interference between the languages spoken. 

Haugen ( 1·956) suggests two approaches to describing bilingualism. 

One way is to start with the description of the phenomena of interfer

ence and to analyse these by referring to the linguistic structures of 

the languages in contact. The other way is to begin with a contrastive 

ana lysis of the languages in contact, to pinpoint their differences, 

then to predict what types of interference c6uld be expected to result 

because failure to learn the differences results in interference. 

Interference may be phonological, lexical, grammatical or semantic. 

Studies of infant bilingualism. 

Studies in bilingualism are few enough but the literature available 

infant bilingualism is extremely meager. It is a reflection of this 

that, even now, the most often quoted study is still that of Leopold, 

"A Bilingual Child" (1939-49) which was a study of his daughter Hilde

garde's simultaneous development of English and German. 

Three factors contributing to this scarcity of enquiry are also 

common to the study of child language in general, these being, linguist

ic competence of the observer, interest in the problem and the patience 

required to carry out the project. Add to this the need f.or a bilingual 

situation to exist during infancy and the chances of such studies 

being carried out shrinks to very long odds. 

Vildomec (1963) describes three European studies by Ronjat (1913), 
Pavlovitch (1920) and Leopold (1939-49). Ronjat proposed a method for 

maintaining a stable bilingual situation which he described as "one 

person - one language. The child soon became aware of his bilingualism 

and parallel development occurred in phonetics, morphology and syntax." 
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The problem with Ronjat's method is that each speaker will, by habit, 

be involved with certain activities which he or she will talk about to 

the child and thus bias the child's language development in certain 

areas of vocabulary. 

Leopold's extensive study begins from birth and continues to the 

age of two with daily diary entries and thereafter with notes of 

salient events until the child was aged j5 years. The notes are full 

and accompanied by four volumes of discussion. Leopold notes that 

Hildegarde began to separate her languages from each other according 

to the person she was conversing with soon after her second birthday. 

The consensus of previous investigations into infant bilingualism 

is that bilingualism does not harm speech development. Leopolu 

strongly supports bilingualism, claiming that, "bilingualism helps 

break down the intimate association between form and content. A 

bilingual child will pay more attention to things referred to, situ

ations and actions described and ideas expressed than to phonetic forms 

pronounced •• I attribute this attitude of detachment from words con

fidently to bilingualism. 11 

English-Japanese bilingualism. 

Some useful guidance was obtained from works which did not 

specifically focus on infant English-Japanese bilingualism but which 

were related to the topic. Examples of this type were Nagara (1972) 

"J apanese Pidgin English in Hawaii; A Bilingual Description" which was 

useful as an account of actual Japanese-English bilingual description 

and as a source for references on Japanese-English bilingualism. Taylor 

· (1976) describes Ervin-Tripp's study of Japanese women in California as an 
account of the problems of lexical interference. Both or these studies 

are of an older age group than infants. 

Nakazima (1962) made a comparative study of the phonological develop

ment of Japanese infants and American infants up to the age of one year. 

The American infants were raised in a bilingual environment although 

Nakazima suggested that these American infants were slower than the 
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Japanese children in speech development around the age of one year 

because they had to learn two languages . 

There are a few in.formal diary accounts of Japanese children growing 

up in English speaking countries and becoming bilingual and while such 

studies as these (eg Tak:agaki , 1976) provide interesting anecdotal 

descriptions , few are based on any statistical data . 



'.Part Two Purposes and procedures of study 

Purposes of study 

The purposes of this study are 

1) to provide phonological , lexical and semantic data on a single 

case study of English and J apanese language development for 

comparison with other similar studies, 

2) to attempt to show the importance of taking into account the 

input component of language development , that is, the speech 

adults use when talking to children, and to relate this to 

the speech of the child, 

3) to determine the nature of any phonological, lexical or semantic 

interference between the two languages , 

4) to determine the age at which the child understands t hat she is 

in a dual language environment, 

5) to consider the problems and decisions faced by parents who are 

raising children bilingually, 

6) to determine whether any l anguage learning strategies employed 

by the child are generalisable to second language learning. 

Problems 

Although enthusiasm has been expressed calling for more studies on 

child language (Leopold , 1948), few have been forthcoming. The r easons 

for this may possibly be 

1) the considerable investment of time and patience necessary for 

observation, 

2) lack of linguistic training on the part of the observer; familiar

isation with even a basic phonetic script such as the International 

Phonetic Alphabet (IPA) is a necess ity to begin with, 

3) connected with 2) above is the problem :that children's phone~es 

often differ markedly when compared with the adult model - the 

observer is faced with the problem of devising some symbol for 

describing the child's sounds where they differ from any standard 

adult norm, 



4) lack of interest in the problem. by potentially able observers. 

Even fewer studies in infant bilingualism are available; in addition 

to the reasons given above, the following may contribute, 

1) there are are fewer situations where a truly bilingual home 

environment exists, 

2) bilingualism is persona l and results may not always 

generalise very effectively, 

3) there i? the difficulty of measuring the extent of bilingualism 

within the home environment; that is of recording who speaks 

v.hat language, Vlhen,,to whom an:i for what purpose. 

Procedure and plan of study 

This study involved t hree main areas. 

1) Language inp-.1t which describes the language adults use when 

speaking to children, 

2) Words uttered by children, especially the phonological components 

of those words, when the child was in it's second year of life, 

3) Comparison between two phonological systems developing in the 

child during it's second year of life. 

This was a case stildy of a first born child, a girl, who was aged 

year 3 months (hereafter 1 ; 3) at the beginning of the study and aged 

year 8 months (hereafter 1 ; 8) at the conclusion of ±he study. 

The study was carried out by the subject's father who noted down 

the words used spontaneously by the child over a six month period 

from July 1977 to December 1977. Words were determined to be spontaneous 

if they were observed to have been uttered by the child with no 

prompting by others about her three times or more during one month of 

observation . This eliminated words which parents and others modelled 

and which the child repeated. 
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Words uttered by the child spontaneously were noted down by the 

observer in International Phonetic Alphabet (hereafter IPA) symbols 

which are listed under "Transcription Symbols". A tape recorder was 

used for some time at the beginning of the study but it was found to 

be difficult to capture t he words uttered in her natural environment 

without the tape recorder being noticed by t he child and being r a ther 

cumbersome for the observer to carry around. Words were t herefore 

noted down on paper and the child was apparently not aware of t h is 

recording process throughout the duration of the study. Words were 

not used frequently enough by the child to cause them to be mis sed 

out during the recording process which can be a problem in recording 

the fluent speech of an older child by this method. Halliday (1973) 
in his observations of a two year old using language encountered similar 

problems with the use of a tape recorder and opted for the pencil and 

notebook method. Leopold (1939) conducted his exhaustive study of 

child language entirely by the use of pencil and notebook. Weir (1962) 
found t hat the use of a tape recorder was helpful in recording the 

pre-sleep soliloquies of her son Anthony aged t wo and a half years. 

The convention used throughout this study of expressing ages in 

years;months (eg 1;3) is that proposed by D. Crystal in the Journal 

of Child Language, Vol 1, 1974. 

The recording of data covers the child's linguistic development 

from the age of 1;3 to 1;8. Only single Vlord utterances were recorded. 

Evidence of two word utterances and early grammar appeared from about 

the age of 1;9, consequently, grammatical analysis was not undertaken 

in this study. 
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The problem facing the parents of the child studied was a common 

one facing many bilingual homes - the decision of which l~nguage was to become 

the home language. A number of possiblities were considered as follows; 

1) that the home language would be Japanese, 

2) that the home language would be English, 

3) t hat the child would be spoken to by the mother in Japanese and in 

English by the father, 

4) that the child would be spoken to by the mother and father in 

whicheve~ language they wished to, 

5) t hat constraints designed to provide the child with equal exposure to both 

languages would be imposed, eg using English in mornings and Japanese 

in the afternoons and alternating this pattern weekly. 

Since both parents could speak both languages, and they considered it 
desirable to maintain a bilingual home environment, the first two 

possibilities were eliminated. 

The third possibility had the disadvantage ~fiat activities which the mother 

was engaged in during the period of study were mainly connected with 

household routines and the father's activities were in general outside the 

house thus potentially causing a semantic bias in the languages learned. 

It also had the disadvantage that when both adults were speaking to each 

other or to the child it seemed a little unnatural to rigidly adhere to 

two native languages being spoken at once. This method was also eliminated. 

The danger with free use of either language at any time was that, for the 

pnrposes of this study, it would be impossible to say whether either 

language was being uaed more than any other. A second potential danger 

lies in the area of languages interfering with each other. In the situation 

where two people know one another very well, as in a husband-wife 

relationship, there is a danger of the two languages being used 

interchangeably with each other. For example a sentence may be started 

off in Language A and be ended using Language B. It was observed that 

this happened from time to time in the situation under study. For these 

two reasons, the fourth possibility was eliminated. 



The fifth possibility of imposing somewhat artificial constraints 

on t~e use of language was therefore adopted. Throughout the study, 

this method was employed although it was found to be difficult to 

keep it up beyond the study after which the free use of E;ither languag( 

was adopted. For the purposes of this study though, the method of 

both parents using English in the mornings and Japanese in the afternoo~ 

noons was employed. The pattern was reversed every week so that 

language bias in certain activities could be avoided. 

Even then, this did not provide exactly equal exposure in both 

langua..ges for the child since visitors to the house, though few, usually 

spoke English. Grandparents spoke only English and English was the only 

language used on radio and television. Places visited outside the home 

were almost always places where English was the language used for 

communicationo 

The parents used either English or .Japanese when convers ing between 

themselves, following a similar pattern to the procedure adopted for 

communicating with the child. Throughout the study, intrus ions from 

one language to another were kept to a minimum • 

.i'he English spoken by the father was close to the Received Pronun

ciation (RP) of British English with the slightly broader vowels of 

New Zealand English. The father's speech was not, however, an accentu

ated variety of New Zealand English. The variety of English spoken by 

the mother tended to contain phonological intrusions from Japanese. 

Notable examples were the substitution of the Japanese /a/ for the 

English /Ee/ and /a:/, Japanese /u/ for the English /1$/, Japanese /o:/ 

for the English diphthong /av/, the .Japanese /o/ for the English /f/, 

/v/ for /b/, and the Japanese alveolar flap /r/ for the English /1/ 
and /r/. 
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The Japanese spoken by the mother was standard Japanese of the 

variety heard in the Tokyo area. The Japanese spoken by the father 

contained intrusions from English, notably the occas iona l substitution 

of the English /r/ for the Japanese alveolar flap / r / and the use of 

the English /f/ for the Japanese bilabial /I/. 

Definition of terms 

Bilingualism. 

See page 9. 

Adult Speech. 

This is abbreviated to AS in some tables. As used in this study, 

Adult Speech means the English, Japanese and common words used by 

the parents when speaking to the child or between themselves. 

Child language. 

This is the term used to cover language used by children, as 

proposed by Leopold (1948). 

Linguistic interference. 

An instance of deviation from the norms of the languages in 

contact which occurs in the speech of bilinguals as a result of 

their familiarity with more than one language. Interference may 

be phonological, lexical, semantic or grammatical. 
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Loanword. 

V-!hen a word is taken directly into another language, that word 

becomes a loanword. An example is aisu kurimu (ice cream) in Japanese. 

Common language. 

A number of words (eg pen, brush) are used both in English and 

Japanese. :r1:o~t of these are loanwords which Japanese has taken from 

English. There are differences in phonology and so these words are 

classified as words common to both languages. A few other words, 

(eg meaning in English sheep, swing, want) were used by the child but 

seemed to be her own phonological creations, not based on adult English 

or Japanese words. These words were also classified under the category 

of common. 

Transcription Symbols 

Since there are only 26 letters in the English alphabet and more 

than 40 basic sounds, it follows that normal orthography would be 

inadequate for transcribing the phonological output of either the 

adult or the child. Considerable ambiguity would result. The Japanese 

language is a phonetically spelled language and presents fewer problems 

than English in this respect. International Phonetic Alphabet (IPA) 

symbols, basically those of Gimson (1970) were chosen as the transcrip

tion notation for both languages. 

A further problem remained in that a child's phonemes are less 

likely to be .as well formed or conforming to the adult model. Consider

able deviation was observed to occur and sounds produced were not 

always directly identifiable as belonging to the English or Japanese 

phonemic inventories. 

Symbols used are listed as follows for English and Japanese. 
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Vowels English Japanese 

Front i feet i ichi 

T fit 

e bet e megane 

~ bat 

Back a far a akai 

0 shot 0 oku 

0 sort 

"U' should 

u boot u uchi 

Mid a: bird 

a about 

but 

Diphthongs eI hay 

a I eye 

OI boy 

av go 

iltf how 

Ia ear 

ea hair 

tta poor 



Cons onants 

English 

Stop vl 

Stop vd 

Affricate vl 

Affricate vd 

Fricative vl 

Fricative vd 

Nasal 

Lateral 

Glide 

Japanese 

Stop vl 

Stop vd 

Affricate vl 

Affricate vd 

Fricative vl 

Fricative vd 

Nasal 

Flap 

Glide 

vl voiceless 

vd voiced 

rl 
al ..... 

,D 
cd 
rl .,... 
iI:1 

p 

b 

m 

w 

p 

b 

m 

rl rl 
cd al 

+> +> 
~ ~ ~ Q) Q) 
'd rl 'd rl 
0 cd 0 0 ..... +> Q) Q) 
,D ~ > > 
al QJ rl rl 

.....:l A <>: <>: 

t 

d 

f e s 

v ti z 

n 

1 

t 

d 

ts 

dz 

s 

z 

n 

r 
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rl 
al 

+> rl 
al cd 
rl +> ~ al al rl rl 
P. rl cd rl al 
0 al +> Q) ~ +> 
Q) P. "' > +> 
> Q) rl Q) rl 0 
rl H al H QJ rl 
~ p.. p.. p.. ~ Cl 

k 

g 

tS 

d3 

s h 

3 
n 

r 

y 

k 

g 

t~ 

d3 

s 'i h 

3 
n 

y w 
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Part Three Results 

Vocabulary development 

The study commenced when the child was 1 year 3 months old. At that 

time she was spontaneously using 11 English words, 5 J apanese words 

and 5 words which were classified in the common category (see page 19). 
This study was continued until the child was 1 year 8 months old 

when she was . using 43 English words, 22 Japanese words and 23 words 

class ified as common. This covered the period from when the child 

had just begun to use language to the point where there was a sudden 

increase in active vocabulary. I n this study the ·-words will be considered 

first as complete units, followed by an analysis of the component 

phonemes. 

Table 1 

50 

40 

30 

20 

10 

0 

1 ; 3 

Vocabulary development of child aged 1; ) to 1;8 

1 ;4 1;5 1; 6 1;7 1; 8 

English 

Common 
Japanese 

Tables .2, 3 and 4 list the words used spontaneously by the chil~ over 

the observed period which ran from July 1977 to December 1977. 
Observational procedures were as described on p 14 - 18. 



Table 2 23 

English word development in the child from th<! age of 1 year ; months to 1 year 8 montha 

1;; 1;4 1;5 1;6 1;1 1;8 

baby be I bi dre da ~da d.m da daeda daeda bebYS 
bA.ba bebYS 

ba:th ba·:e ba 

bear bca bca bca be a 

bee bi: bi: 

bike balk ba ba ba 

bird ba:d bad ba:z ba: ba: ba: 

blanket bllEIJk at ba ba ba ba 

bone baun baun 

book buk b'U bu bu bu bu btr 

bottle bot al bo bo bo 

broken braukan bau 

chair tSce tSe 

da.dd.y dre di dre da: d.aeda: dae da dreda dae da 

doll dol do do do do do do 

down daun dau dau dau dcnr dau- dent 

duck dl\k di-. cl."- dA dA. 

fish frS •IS nS nS 

flower f l auwa •a 

girl g a :l ga: g a : ga: 

gon e gon gon go go go go 

grandma gr~ ma ilrem a mrema 

grandpa grae mpa ba 

ihallo ha! lav hlE air hau ha! il'U 

horse h:i:s o: 

ihOt hot a: a.: a. : a: a.: a.: 

key ki: gi: gi: 

light la!:t d.a"I da:r d.aI da"I 

man llla!n :na ma m.ae m.ae 
lllBe 

more mos m:>:wa m:>:a m:i:e moa m:>a 

nap nmp na lllll! llllil 
1111¥! 

no na\I n~ niJIJ 

n:i: 

off ot o!. 
peSJI pi:z pilll 

plane ple"In bQ bQ ba. ba 

pu.sspuse ptulpus pulP"US puSpuS ptrS.P\f S pVlpvS puSpirS p\l"sP'fs 
riih bit rll! bet ba bae 

rain re.1.n we: 
rhubarb ru:bo1b ba 
rice ra"Ie waT 

tide. raLd wa. 
round round wa 

shoes Su:s Su:z Su:s Su:s Su1z Su:z Su:z 
tea t1 tSi 
10 Little te 
Indians 

tup "'P "' "' A A l\pu 
Irater •:>t• ' wo: 

\ •ha ta this waSrS 

•owwo• •au.au •

1 

Wa\DraU" . :wauwau· Wil'IJWil\I •auwau YilUWW W"il1)WilU . 

\ 
. 

' 
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Table 3 
.Japanese word development in the child .from the age or 1 year 3 months to 1 year 8 months 

Japanese (Englieq) ·a;3 1;4 115 1;6 117 1 ;8 

an yo (leg) Ql'lyO 

ari&o.to (thankyou) Q Q Q Q Q Q 

' 
bara (rose) ba 

bos hi (ha t) bo: bo1 bo1 bo1 bo: 

dozo (please) do:d30 

hae (fly) ha! 

ichigo (strawberty) i: 

ka.me (turtle) ka. 

kas a (umbrella) ka 

makura (pillow) ma 

mama (food) mama mama 

me (eye ) me me me 

megane (gl asses) me 

mi mi (ear) mimi mi mi 

}5omotaro (Pl;) mo mo mo mo 

niau (meow) nyau nyau 

nori (seaweed) norl 

ohayo (good mo~ing) a. 

oni (devil) ii ii 

paipai (milk) pal:pa.f pat pa! pa!pat p&tpa't pal pa! pa:i:pat 

pa i pai (breast) patpa:r pa"IpaI patp&t pal pa I 

pan (bread) pampa.n po.ba. pcibci 

Se iehi ( PN ) ee:!S ee!S ee:di se! Si esiS 

te (hand) te ts 

Yuya (Own nrune) yay& 
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Table 4 

Common word development in the child from the ~ of 1 year 3 months to 1 yea:r 8 ~onths 

E.iglisb Japanese 1;3 1 ;4 1j5 1;6 1;7 1 ;8 

ball boru bo bo bo bo bo bo 
banana banana 

ru::na 
beer biiru 

bi 
biscni t bisuketo b!S bTS brS b:tS b7S 
boots butsu bu:S bu: bu: bu: 
brush bur ash baS b~ bA 
bye bye baibai baiba! balba!: ba"Ibai ba-::ba'f ba:tba'.I bar bar 
car ka ?;a ga gA. kc: 
cheese chiizu tSi: 
door doa d:>a doa 
ice cream aisu kttrimu 

a1S 
juice jusu ~311: d:5Jl: 
!matches machi 

111.!le 

lmilk miruku mu ma Iii! ::aa 

!mummy mama mcma mama lr.C.I:lil 

ora."lge orenji ow-a 
tpeanuts pinatsu po po 
tpen pen be pe be pen 

tpool puru pu: 
!radio rajio we: 
ISheep hitsuji me: 
slippers surippa srS srS srS 
:Swing buranko dc.da 
switch euwichi wrS rtS TTS 
tape. recorder tepµ rekoda bie_ 

tv terebi te th: 
!want hoshi a a ii 
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Word classes 

A fundamental question which should be asked when analysing the 

words of young children concerns the criteria for word selection on 

the part of the child. If selection were based purely on word frequen-
1 

cy, then some grammatical functor words could reasonably be expected 

to appear early on in the child's speech development. West (1965) 

showed that the 10 most frequently occurring English words were 

grammatical functors. The English words spoken by the child in this 

study were not the most frequently occurring in West's list and this 

seems to indicate that words were not learned according to the frequency 

in which they occur in adult speech. 

Table 5 shows that nouns were overwhelmingly the most numerous 

class of words used by the child during the study. This would seem to 

suggest tha} the child was interested in attaching names to objects. 

Nouns appeared early in all three languages, English, Japanese and common, 

dominating the child's speec4 throughout the period of study. Nouns 

are generally recognised as constituting the major class of words in 

early child speech and this data would seem to be unexceptionable in 

this respect. All three languages showed a steady increase in noun 

acquisition an~ only in English was there any use made of verbs. 

Table 5 
Word class analysis of child's English, Japanese and common lexical 

items from 1;3 to 1;8 

1 ; 3 1; 4 1 ; 5 1 ;6 1;7 1 ;8 

E J c E J c E J c E J c E J c E J c 
Noun 8 1 6 8 5 6 15 4 1 20 4 1 25 11 14 32 20 21 

Verb 1 3 3 3 1 2 6 

Adjective 1 1 1 1 1 1 

Adverb 1 1 1 1 1 

Interjection 2 2 2 1 1 1 1 1 1 1 1 1 1 2 2 

1. Functor words include grammatical words such as auxiliary verbs, 
conjunctions, articles, etc. and mark grammatical structures. They 
may be distinguished from contentive words, eg nouns, adjectives, 
which make reference to people, objects, actions ana qualities • 

....._, 

1 



Semantic groups 

Word classes are not able to indicate just what it is that the 

child is interested in naming. It could logically be expected that 

the child would be interested in attaching names to objects that he 
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or she comes into contact with in the everyday environment rather than 

immediately starting out to learn the names of abstract qualities or 

objects he has never had any contact with. In short, it may be 

expected that the child would learn the names of toys, food, animals 

people and so on. A semantic analysis is set out in Table 6 which 

tends to corroborate this view. 

-<fable 6 

Se=tic analysis of t.'1e child' e Engli3h , Japanese &.'1d Comz:ion lexical 

i te1JS from the age of 1 year 3 months to 1 year 8 months 

1;3 1;4 1;) 1;6 1;7 
E J c E J c E J c E J c E J c 

Foo>' 1 2 2 1 1 2 ~ 2 2 3 
Toys 2 2 2 2 2 2 3 2 8 2 3 
.:.nim.ls 3 3 4 5 3 1 1 
Feople 2 2 1 3 1 4 1 1 fi 2 t 
BodJ' 1 1 2 3 
Clothes 1 2 1 1 2 2 1 3 2 1 1 3 1 2 
Indoor 1 3 1 3 
Outdoor 1 1 1 1 
Social 1 2 2 1 1 1 1 1 1 1 2 
.t.ction 1 2 4 4 
liliscel. 2 3 1 1 

1 ;·& 

E J c 

5 4 8 

5 2 5 
7 3 1 

5 2 1 

4 
1 1 1 

6 3 4 

3 1 1 

2 2 2 

7 
1 

English names tended to dominate the child's speech which was not 

surprising in view of the fact that the child was being raised in an 

English speaking culture. Certain semantic groups however were riot 

monopolised by English. Since the mother tended to have greater contact 

with the child at meal times, and much of the food was Japanese, 
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eg nori (seaweed), and so the child used more Japanese food names 

than English food names. The naming of parts of the body was also a 

reflection of the fact that the mother spent more time handling the 

child, washing, dressing, caring for it with the result that the child 

was using 4 Japanese names for parts of the body by 1;8 but none in 

English. Names given to toys, animals and people tended to be reflective 

of the New Zealand culture and were thus mainly in English. 

English provided all the words associated with action of any sort 

(broken, down, gone, off, ride, round, up). ~t is not clear whether 

this was due to English being a language whose basic nature is more 

"active" than Japanese or whether it was due to English being accelarated 

in development. 

Speakers of J apanese treat social relationships seriously and a large 

number of set phrases exist in Japanese which are used at all times 

by everybody, eg ohayo gozaimasu (good morning ) . English on the other 

hand temds to have a greater number of variant forms or styles. 

"Good morning sir", " Morning", " Nice day" or "Hi" could all be used 

in the English situation whereas only "Ohayo gozaimasu" would be used 

in Japanese. Possibly this concern for social relationships and the 

formulaic manner in which it is handled may account for the fact that 

an equal number of words were being used by the child for social 

interaction in English and Japanese by the age of 1;8, despite the 

overall accelarated development of English. 

Word morta lity 

The phenomenon of word mortality was observed to some extent. 

One cause of word mortality immediately apparent is the changing pronun

ciation of certain words such as y.'d~da/-/bebIS/ (baby) or 

/mo:wa/- /moa/ (more}. 



Other words seem to have dropped out of usage because the object 

was removed from the child's environment or because the child lost 

interest in the object. Examples of these include /gi:/ (key), 

(.sIS/ (slippers). 

There are other examples of word mortality which are less easily 

explained. /waSIS/ was used by the child at the age of 1 ;3 a few 
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times when she seemed to be asking the mame of something, but was 

dropped from her vocabulary after a few days. /mama/ (Japanese child 

talk for food) was used at 1;3 and 1;4 but not used thereafter. Perhaps 

she had begun to use more specialised words for different kinds of 

food and thus had less need for a general term. /n/ (Japanese ohayo 

or "Good morning") and /popo/ (the child's word for peanuts) both 

disappeared f rom the child's vocabulary during the study, but did 

reappear in expanded phonological form after termination of the study. 

Phonemic shapes of words 

Fundamental differences were observed between the child's phonemic 

word shapes and those of the adult models. Table 7 shows that the child's 

phonemic word shapes were not true replicas of the adult words but that 

she tended to favour a consonant + vowel (CV) pattern. This was a 

tendency which was even more marked in the case of English. Most 

notable was the child's tendency to reduce English eve type words to 

a CV phonemic pattern by frequently omitting the final consonant. 

This trend of the child patterning her words on a CV formula could 

also be observed in the acquisition of common words. The adult model in 

this case was partly English and partly Japanese resulting in a spread 

of adult patterns peculiar to neither of those languages. Table 8 therefore 

sets out only the child's phonemic patterns of common words. 



'4'.'able 1 
Comparison between adult word shapes and child word shapes when child •ae ~d 

from 1 year 3 months to 1 year B months 

113 1 ;4 115 116 117 1;8 

E J E J E J E J E J E r J 
AS C AS C AS C AS c !As C AS C ASC J.S c AS C AS C AS C AS 

:Monosyllabic 

v 
CV 

eve 
vc 
CCV 

ccvc 
cvcc 

Disyllabic 

vcv 
cvv 
cvcv 
vccv 
CCV CV 

cvcvc 
ccvcvc 
cvccvc 
ccvccv 
CCVCGVC 

Polyeyllabio 

vcvcv 
CV CV CV 

YVVl:VGV 

cvcvcvcv 
multi 

5 

1 

4 

2 

1 2 

5 
2 

2 

2 1 1 4 

1 

1 1 

1 

1 

1 2 1 2 

1 3 14 1 3 17 
1 11 1 1 14 2 

1 

1 1 

1 1 

3 4 3 1 2 3 4 

1 

1 1 1 1 

1 1 

1 2 2 2 

1 2 5 21 2 4 6 29 3 
1 14 2 1 19 3 1 

2 1 

1 1 1 1 

1 1 

1 1 1 

2 

4 3 } 4 4 5 5 } 10 

1 

1 2 

2 1 } 1 

1 

1 1 1 1 1 

1 

1 1 

1 

2 , 
1 

1 

30 

c 

3 

9 

1 

1 

7 
1 
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Table 8 

Common word shapes of child 1;3 to 1;8 

- -

1 ; 3 1; 4 1 ; 5 1 ; 6 1 ; 7 1 ; 8 

Monosyllabic 

v 1 

CV 2 3 3 4 9 14 

eve 2 2 3 3 2 2 

vc 1 

Disyllabic 

vcv 
cvcv 1 1 1 3 2 4 

The child seemed to demonstrate a marked preference for two basic 

word shapes, the monosyllable CV and the disyllable CVCV. To what 

extent these patterns were used by the child in shaping her English, 

Japanese and common words can be seen in Table 9. In all three 

languages, CV and CVCV forms occur so frequently as to imply that 

this may have been a strategy of the child whereby she used the basic 

CV structure to model her own words on. 

While it would seem that the child shoved a preference for CV 

monosyllables, thiswas not the case with monosyllables of adult 

speech in English where CVC is the most frequently occurring shape 

among the words attempted by the child. The child reduced the CVC 

adult words down to a CV form - generally by omitting the final conso

nant. eg adult speech /dol/ - child /do/. In the case of Japanese, 

which is based on a CV pattern, there seemed to be a closer correspondence 

between the adult model and the child's performance. The child appeared to 

find it easier to imitate the cV structure of Japanese thail to 

reproduce the more common CVC English monosyllables. 
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Table 9 

Percentage of GV and CVCV syllables in English, Japanese and common 

vocabulary of child 1;3 to 1;8 

1 ; 3 1 ; 4 1 ; 5 1 ; 6 1 ; 7 1 ;8 

English 45 62 74 78 80 74 

Japanese 34 67 60 71 75 72 

Common 60 67 67 64 78 81 

A case could be argued here for evidence of phonological inter

ference from Japanese in the form of the CV shape of syllables. But 

it seems unlikely, firstly because English was the more dominant 

language of the child throughout the study and it seems improbable 

that the less dominant language would intrude so extensively. 

Secondly, evidence from other studies (Jakobson and Halle, 1956) 

suggest that the use of this CV or GVCV formula is a strategy of 

children beginning to learn their first language and therefore need 

not be considered as an instance of language interference. 

The child's preference for the CV form became even more accentu

ated in the disyllables. Here it was the dominant form of the parent 

model and the child's utterance in all 3 languages. Some reduplication 

was noted /puSpuS/ (pusspuss), /wauw av/ (wowwow), fbaI:bar/ (byebye). 

The remaining disyllables were CVCV constructions of non-alike 

syllables. 
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In the case of Japanese, the structure of the language makes the 

occurrence of disyllabic CVCV forms almost a certainty. This is not the 

case in English. Not all English disyllables conform to the CVCV pattern. 

They may be CVCCV for example or any of a number of other combinations 

(see Table 7). Yet in this sample most of the child's disyllables were 

found to be CVCV in form. It was shown that this was unlikely to be 

phonological interference from Japanese. It may be conjectured that 

words which are used to young children may have been tailored to 

the phonological preferences and capabilities of children. This pro

posal may be extended to argue that the Japanese language may be better 

suited to learning by young children because of It's being based on the 

CV form. 

Phonological interference 

Since this was a study of a bilingual child, it was of considerable 

interes t to watch for instances of phonological interference between 

English and Japanese. There has already been discussion on the possi

bility of phonological interference from J~panese to English in the 

section on phonemic shapes of words and the result was found to be 

negative. 

In general very little phonological interference between the two 

languages was observed except for one or two isolated instances at 

the age of 1;8 when the child used the Japanese/~/ instead of the 

English/f/ in /fiS/. Whether or not this was actually a token of 

phonological interference or not is debatable for it may equally well 

be argued that this was merely an infantile deviant form of /f / which 

could have occurred in the speech of a monolingual child. 

Evidence of phonological interference may have been difficult to 

pick out because of the reduced nature of the child's phonological 

performance when compared with adult models. 

It has been suggested that children begin to separate two languages 

around the age of 2 years (Leopold, 1939-49) but it may well be that 

the child is capable of phonologically discriminating between two or 
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more l anguages earlier than the age of 2 years. If so, this would 

account for the lack of instances of phonological interference in 

the speech of this child between the ages of 1;3 to 1;8. 

Development of phonemes 

Tables 10 and 12 provide a general picture of the vowel and conso

nant phonemes occurring in the words used by the parents which the 

child attempted and those which occurred in the words of the child. 

These tables do not however, show where the phonemes were being used, 

specifically, whether they were occurring in initial, medial or final 

positions; information on this can be obtained from the Appendix. 

Since English was slightly accelarated in development, English phonemes 

appeared before Japanese phonemes. 

Table 10 

Analysis of the child 'e English .and Japanese _y_owel developme.nt .from 

the age of 1 yes:r 3 months to 1 yes:r 8 months 

-
1;3 1;4 1 ;~ 1;6 1;7 

-
E J E J E J E J E J 

AS c AS C AS c AS C AS c AS c AS C AS c AS C AS 

1 1 1 3 3 1 ·3 3 1 3 1 3 1 7 
1: , 1 1 1 3 2 

e 1 1 1 2 2 

ee 1 2 1 2 5 3 4 4 7 6 
Q 5 4 2 ~4 2 5 2 1 5 3 3 2 5 5 
0 3 1 3 3 2 2 1 3 2 2 1 4 3 2 1 4 3 7 
::i 1 1 1 1 1 1 1 1 

u 3 3 3 3 3 3 3 3 3 3 -
.. 

u 1 1 1 1 1 1 1 1 1 1 

a: 1 1 1 1 1 1 2 2 2 2 

ii 2 1 1 3 2 4 3 ; 4 
A 1 1 2 2 2 3 2 2 

eT 1 1 1 1 2 1 1 2 1 1 2 1 
ar 4 4 1 1 4 4 2 1 4 4 1 1 2 

OT 

au 3 3 2 2 3 3 2 2 3 3 
au 1 1 1 1 1 1 1 1 1 1 1 

Til 1 ' 

e• 1 1 1 1 

~ 

1;8 

E J 

c AS C AS c 

4 5 3 9 4 
1 1 

2 3 5 3 

5 4 

3 3 10 14 8 

3 5 4 11 . 7 

3 4 

3 4 
2 1 1 

1 1 

1 6 4 2 

3 2 

1 3 1 1 

2 4 2 4 4 

6 6 

1 3 1 1 1 

2 1 

1. 



In the development of both English and Japanese vowels, the 

following general trends could be observed. (see Table 11) 

1) The child tended to use fewer front vowels than the adult in 

the case of both English and Japanese. 
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2) The child tended to use more mid vowels than the adult, especially 

in English. Mid vowels are not used in adult Japanese speech. 

') The child tended to use more back vowels than the adult in English. 

4) The chil~ was able to use all Japanese back vowels by the end of the 

study which may be explained by the fact that the Japanese back 

vowels /a,o,u/ are more clearly differentiated and thus possibly 

easier for the child to be able to perceive than the English back 

vowels /a,o,o,v,u/. 

Table 11 

Place of English and. Japanese vowel articulation compared in adult speech and child 

fro:o t he B.S" of 1 year 3 months to 1 year 8 months 

1 ;3 1;4 1 ;5 1;6 117 1;8 

E J E J E J E J E J E 

AS c AS C AS C AS c AS c AS c AS ( AS C AS c AS c AS C AS 

front· 3 3 l 3 2 3 8 4 3 8 E 4 2 14 11 9 6 11 11 14 

mid 1 4 2 4 4 6 6 5 7 8 1 10 7 

back 1 5 8 4 8 9 6 3 9 12 4 2 9 12 5 4 11 13 12 6 16 33 26 

diphthong 5 4 4 3 5 5 1 5 5 5 8 ~ 5 5 9 6 4 4 19 10 6 

, 

J 

c 

1 

2 

15 

6 
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Diphthongs do not strictly occur in Japanese which because it is 

a syllable timed language, tends to separate double vowels, eg /e-i/, 

instead of the English practice of diphthonbgisation, /ei/. The 

difference is however, a fine one and it was found to be very difficult 

to determine whether the young child was separating the vowels or 

using diphthongs. Diphthongs are therefore grouped together although it 

must be remembered that in the Japanese adult model, in reality, two 

vowels were sounded. The most frequently occurring diphthongs /~I,au, a / 

include initial components which are high frequency vowel phonemes 

in the child's speech such as /a,a/. 

The neutral vowel/a/ does not occur in Japanese yet it appeared 

when the child attempted J apanese words on 2 occasions. Whether this 

was an instance of phonological interference or not is difficult to 

determine. It was felt that this was simply a feature of the speech 

immaturity of the child to centralise vowels which was also observed 

in the case of English. 

The child demonstrated a preference for using back vowels in 

English, as well as in Japanese. The front and central vowels 

did not enjoy such frequent use. This is as much evidence as can be 

found in this study to support J akobson's irreversible law of 

solidarity .since the study began at a stage when the child had 

the initial onset stage of phonological acquisition. Even so, 

the gaps in the child's phonemic inventory indicate that that it 

is very likely that developmental constraints are operating which 

prevent an even pattern of acquisition. 



Table ·12'. 
Analyeie of the child 1 11 Engl111h and Japanese ooll.l!onant development !rom 

the ~11 o! 1 year 3 month.a to 1 year 8 months 

1; 3 1;4 115 116 117 

E J E J E J E J E J 

AS c AS C AS c AS c AS C AS c AS C AS C AS c AS 

p 2 2 3 2 4 4 5 2 4 4 5 2 5 6 6 2 3 
b 4 2 4 2 1 1 5 4 1 1 8 9 1 1 9 11 1 

t 2 1 1 1 3 1 4 1 8 1 } 

d 3 4 5 6 6 8 Q 8 7 8 

k 1 1 3 5 4 
g 1 1 1 1 1 2 1 2 3 , 4 2 1 

tS 1 

d3 1 

~ 

£ 1 1 1 

v 

e 
6 

8 4 2 1 1 2 1 1 2 1 1 2 2 

z 2 1 2 2 2 1 1 1 1 1 2 1 

s 1 6 1 3 1 2 2 1 2 4 2 1 2 5 2 

3 
h 2 1 1 2 1 1 1 

(J)r 1 1 1 1 2 

l 2 1 5 6 8 

(E)r 3 
m 2 2 1 1 2 2 2 3 2 4 1 2 4 5 5 
n 1 2 1 2 1 5 1 5 1 9 1 2 

I) 1 1 1 1 2 

• 3 3 2 3 2 2 2 3 2 2 

y 1 
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1;8 

E J 

c AS c AS c 

3 5 4 3 3 
2 14 4 2 3 , 7 3 1 

7 6 , 1 

5 3 2 

3 2 3 
1 2 1 

1 1 

1 

3 1 

1 

1 4 1 2 1 

2 1 1 

1 2 5 2 1 

3 1 1 1 

5 

7 
7 

5 3 4 8 7 
1 9 2 4 3 

1 2 

4 8 1 

1 4 4 
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Table 1, 

Manner of ~liah and Japanese conaonant articulation oompared 1n adult apeech and child 

from the age of 1 year 3 montha to 1 year 6 monthe 

113 114 115 116 117 116 

E J E J E J E J E J · E J 

~s c AS c AS C AS c AS C AS c AS C AS c AS c AS C AS C AS c 

Stop 12 6 2 15 11 7 5 23 16 7 5 30 22 6 7 36 24 6 6 41 26 15 10 

Affricate 1 1 1 1 2 1 1 

Frioative 9 6 6 5 3 2 6 5 3 2 7 5 3 2 6 7 4 2 15 10 6 3 

Lateral 1 1 5 6 11 14 

Flap 1 1 1 1 2 5 

Nasal 1 2 2 3 2 2 2 8 4 6 4 2 3 14 6 9 6 13 6 14 10 

Glide 3 3 2 2 2 2 2 1 , 2 2 1 1 4 6 4 5 

The most frequently occurring consonants were stops .both in English 

and Japanese. The frontal bilabial stops /b,p/ were not only the most 

frequently occurring of this group both in adult and child speech 

but these also most often appeared at the beginning of a word (see 

Appendix). Next in order of frequency were the mid position or 

alveolar stops /t,d/. Those stops articulated at the back were the 

last to appear and the least frequently used of all the stop series. 

The next most frequently uttered gro~p of consonants were fricatives 

in English but nasals in Japanese. Nasals were third most frequently 

occurring consonant group in English while fricatives were third most 

frequently occurring consonant group in Japanese. This apparent. 

reversal is possibly a reflection of the fact that English has a 

greater number of fricatives than Japanese. Again, a progressive 

increase in the use of these consonant groups was observed over the 

period of study. 



39 

Laterals, /l,r/, and the Japanese alveolar flap /r/ were present 

in the words uttered by the parents but not observed in the speech 

of the child who would either omit t hese cons onants from her own 

productions, eg adult speech /ru:ba:b/ - child speech /ba/, or 

substitute some other consonant, eg adult speech /la1t/ - child 

speech /daI/, or adult speech /reidio/ - child speech /we: / . 

Glides were present first in English at 1; 3 and in Japanese at 

1;7. This may be indication of the fact that the child's general 

language development in J apanese was about 4 months behind that of 

English (see also Tables 2 and 3). 

Affricates were late to appear and little used by the child; nor 

were they fre quently used in the adult words which the child attempted 

to produce. This may be attributed to the fact tha t affricates 

constitute only a ve ry small proportion of normal adult s pee ch 

(in English about 1k, see Table 16 ) . 

Table 1J;r 

Place or £:lelish _a.nd_Japaneae consonant articulation com:pared in adult e:peech and child 

from the ase of 1 year 3 months to 1 year 8 months 

1; 3 1 ;4 1; 5 1;6 1;7 1;8 

' E J E J E J E J ·E J E J 

.AS c AS C AS c AS c AS C AS c AS . C AS c AS C AS c AS C AS c 

Bilabial 10 8 2 2 10 8 7 7 14 11 5 5 17 18 7 9 21 20 9 10 26 30 13 13 

Labiodent a 1 1 1 3 2 

Dental 1 

Alveolar 12 4 1 1 13 9 3 1 22 10 3 1 24 9 3 3 39 11 9 3 43 10 16 6 

Palatal 2 6 1 3 2 1 1 3 2 1 2 4 2 2 6 3 2 3 7 3 1 

Velar 1 1 2 1 5 2 1 8 3 2 9 2 4 1 9 2 12 7 

Glottal 2 1 1 2 1 1 1 3 1 1 1 
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Two regions of the mouth appear to account for moat of the 

articulation by the adult and by the child in both English and in 

Japanese, the bilabial and the alveolar regions. (see Table 14) 
Whereas the child's bilabial consonants occur in approximately 

the same frequencies as the adults in both languages throughout the 

study, the adult words contain a greater proportion of alveolar 

sounds than the child produces. Consonants which are articulated 

from the back of the mouth, those which are palatal, velar or 

glottal, occur to no significant extent in the adults' words or 

in the child's utterances in either English or Japanese. 

There m~y be a kind of phonological compromise operating. Bilabial 

consonants are possibly easily perceived by the child since the oral 

signal is reinforced by a readily observed visual demonstration. 

The child could for example, see how the lips close to form a /b/ 

or a /p/. This may have helped the child to develop bilabial sounds 

earlier than others. 

However, not all words are composed of bilabial sounds. l\'1ore 

alveolar consonants occurred in the adult words attempted by the child 

than bilabials. But whereas the child used as many bilabial sounds 

as occurred in the adult words, she was only able to use about 

one third as many alveolar consonants as occurred i~ the words used 

by adults. Alveolar consonants, while occurring more frequently 

than bilabial consonants, seem to have constituted a greater 

problem for the child. It could be argued that there were structural 

constraints arguing against the concept of frequency as a dominant 

factor in the development of child phonology, thus lending some 

support to the basic idea of Jakobson's hypothesis. Edwards (1974) 
has hypothesised that the order of acquisition tends to be uniform 

but that details vary greatly. 

It may be significant that the regions of the mouth used wer~ the 

same both for English and Japanese and that the pattern of relative 

success with bilabial and alveolar consonants were similar in both 

languages. It was noted that the order of consonant acquisition 

differed slightly between Japanese and English (the second most fre

quently occurring groups of consonants were fricatives in English 
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but nasals in Japanese. This may have been due to the difference in 

frequency of occurrence between the two languages which introduces the 

final section of this discussion. 

Frequency of phoneme occurrence 

In general there was a high correlation between the phonemes used 

by the child and those used by the adult. Since the child's phonemic 

inventory was not as complete as the adults' English or Japanese 

phonemic inventories, this may suggest that the child was attempting 

adult words which contained a high content of phonemes which the 

child was capable of producing. It may also indicate that the adults 

exposing the child to words which they felt she was capable of uttering. 

This section will investigate the evidence for these possibili t ies. 

Adult words attempted by the child may not contain phonemes in the 

same proportions as they occur in ordinary speech. An inspection of 

Tables 15 and 16 show this to be so for English. A comparison was not 

carried out in Japanese due to the unavailability of normative data. 

Vowels did not occur in the adult words attempted by the child 

in the same frequencies, nor in the same ranking as vowels in "ordinary" 

speech. (see Table 15) The phoneme frequencies for "ordinary" speech 

were taken from a study of Southern English carried out by D. B. Fry 

cited in Gimson (1970). The most frequently occurring vowels of 

ordinary speech were not the first to appear in the words selected 

by the child and nor was there any similarity in the frequency 

ranking. The least frequently occurring vowels of ordinary speech 

were not found in any of the words attempted by the child. 



Table 12 
Freque ncy o! occurrence o! Englieh vowel11 in "ordinary!! 11peeoh meuured by 

D.B. Pry compared with frequency of occurrence of English vowels in adult 

word~ attempted by the child from the &&e of 1 year 3 months to 1 year 8 months 

Fey 113 114 115 116 1_17 118 

ii 10.74/o 1.39 2.38 2.63 4.19 
:r e.33 2.~2 1 .19 2.63 0.69 
e 2.97 o.ee 
al 1.83 1.39 1 .19 0.88 2.79 

" 1. 75 2.27 2.77 1 .19 1. 75 2.09 

eI 1.71 2.32 2.27 2.77 2.38 1.75 2.09 
i 1.65 2.32 4.54 4.17 3.57 2.63 3.49 
il'll 1 .51 6.97 4.54 4,17 2.38 2.63 4.19 
le 1.45 2.32 2.27 6.94 4.76 6.14 3.49 
0 1.37 6.97 6.82 4.17 4.76 3.51 3.49 
:> 1.24 2.27 1.39 1 .19 0.88 2.09 

u 1 .13 2.32 2.27 1.39 1 .19 o.ee 1.39 

\f 0.86 6.97 6.82 4.17 3.57 2.63 2.09 
0. 0.79 1. 75 2.09 

o.u 0.61 2.32 2.27 1.39 1.19 0.88 2.09 
a: 0.52 2.32 2.27 1 .39 2.30 1. 75 0.69 

Ci 0.34 1.19 0.88 1.39 

111 0.21 0.88 
:>I 0.14 

.va o.06 
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Table 16 
Frequency of occurrence or Engl111b consonant!! in "ordinary~ 11peecb measured by 

D. B. Fry compared with the frequency of occurrence of English consonant.a in adult 

words attempted by the child from the age of 1 year 3 months to 1 year 8 months 

Fry 1; 3 1;4 1; 5 116 117 118 

n 1.50z 2.32 4.54 6.94 5.9,5 7 .89 6.29 

t 6.42 4.65 2.21 4.17 4.76 7.02 4.09 

d 5.14 6.98 11.36 0.33 7.14 6 .14 4.09 

!I 4.e1 9.30 4.54 2. 77 2.30 1. 75 2.80 

l 3.66 4.65 2.27 6.94 7.14 7.02 4.09 

15 3.56 
r 3.51 1. 75 4.09 

Ill 3.22 2.27 2.11 2.30 3.51 2.10 

k 3.09 2.32 2.27 4.17 5.95 3.51 3.50 

w 2.81 6.98 4.54 2.11 2 • .38 1. 75 2.80 

z 2.46 4.65 4.54 1.39 1.19 1. 75 1.40 

'Y 2.00 
b 1 .97 9.30 9.09 6.94 9.52 7.09 9.79 
r 1. 79 1 .19 0.88 2 .10 

p 1.70 4.65 6.82 6.94 5.95 5.26 ,3.50 

h 1.46 4.65 2.27 2.11 1 .19 0.88 2.10 

IJ 1 .15 1 .39 1 .19 0.88 0.10 

g 1.05 2.27 1.39 2 • .38 3 .51 2.10 

s 0.96 2 .32 2.27 1.39 2 • .38 1. 75 1.40 

y 0.88 

~3 0.60 
tS 0.41 0.70 

e 0.37 . 0.70 

:3 0.10 
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A similar result ~as observed in the development of the 

consonants. Again, the most frequently occurring consonants of 

ordinary speech were neither the first to be acquired nor the 

most frequently used words selected by the child. 
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This may be an indication that fre quency of phoneme occurrence 

does not play the decisive role in child phonological development 

at this stage. Constraints of some sort seemed to be operating, 

suggesting that the child was developing her phonology ac cording to 

criteria other than phoneme frequency. 

The fact that there was no correlation evident between the 

frequency of occurrence of phonemes in ordinary speech and those 

which occurred in the words attempted by the child suggests the 

following possible explanations. 

1 ) The child chose not to attempt to produce words she knew 

she could not utter. 

2) The words first offered to the child by the adults were 

intuitively chosen by the adults as words which could 

be easily uttered by the child given her limited phonemic 

inventory. 

It may be that there is some relationship between these two 

postulates. Quite possibly, throughout the history of l anguage, 

words which are likely to be used with children may have been 

streamlined and tailored to fit the phonemic capabilities of 

children. 
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Part Four Discussion and conclusions 

During this study a child was observed as she acquired the phonology 

and the lexis of two languages, English and Japanese. 

At the word level, the child appeared to select words more often 

from Snglish due to her being raised in a monolingual English 

speaking society despite the fact that the parents often used 

Japanese when addressing her. It seems that society can exert con

siderable influence on a child in forming language, even when the 

child is well insulated from the society. 

Tge naming process appeared to begin when the child encountered 

an object which aroused her curiosity. Most words learned during the 

study were the names of concrete objects in the immediate environment. 

The parents, perhaps because they wisued to teach or because the 

child indicated that she wished to know, would supply a name for t he 

object. The linguistic devices employed by the parents when teaching 

the child were noted but not specif ically measured in this study. 

It may be an interesting cross-cultural investigation to compare 

differences in baby talk between English and Japanese. 

The child seemed to apply an operation of reduction to the words 

she heard her parents saying. Allied with this seems to have been 

a predisposition on the part of the child f.or using the CV (consonant 

+ vowel) configuration for mmnosyllables and the CVCV configuration 

for disyllables. Since Japanese is based on the CV syllable pattern, 

this predisposition of the child did not affect her performance in 

Japanese significantly. It did, however, cause her to shorten many 

English words, especially those with a CVC phonemic shape. 



Very little evidence of phonological interference occurred 

between English and J apanese in the child's speech at any stage 

during the study. Possible ins tances of phonological interference 

could equally well have been no more t han non-s t andard phonemes 

which might have occurred in the speech of a monolingual child. 
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I t was s uggested t hat bilingual phonological di s crimi nation may have 

been occurring at least as young as 1;3 which may well indica te tha t 

the child was aware that the linguistic data of t he input was bilingual 

much earlier · than the generally quoted figure of around t wo years. 

The child tended to use certa in phonemes earlier and more frequently 

than others. I t was observed tha t in the case of vowels, it was the 

back vowels whi ch developed earlier. In the case of consonants, it 

was the bilabial and alveol ar cons onants which developed earliest 

and were used most fre quently by the child. This was true for both 

languages, thus providing some support for J akobson's hypothesis 

that the order of phoneme acquisition is universal and de t ermi ned 

by structural cons traints. 

The role of ~requency was investigated and it was fo und t hat neither 

the adult words the child chose to attempt to produce, nor. the 

words uttered by the child, as observed in English, occurred with 

the frequency of phonemes which occur in ordinary speech. Two 

explanations were offered which may be seen as weaker or stronger 

variants of the bas ic hypothesis. The weaker form of the theory 

suggests tha t the child chose not to attempt to produce words she 

could not utter. The stronger form suggests tha t the words which 

the parent first instinctively presented.the child in language learning 

contEriIEdahigh proportion of phonemes which the child had already 

learned. This seems to be supportive evidence for Brown (1977) 

who suggests that the mother's speech is "fine tuned" to the child. 
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The data gathered in this study does not fully support nor disprove 

a structural theory or a behavioural theory of phonological develop

ment. The child did seem i~ general to follow the broad outlines of 

Jakobson's theory. At the same time, while the x-esult.s of this study 

disagree with Olmsted's hypothesis that the phones are modelled for 

a child in about the same proportions as in ordinary speech, the data 

does not contradict Olmsted when he suggests that the more discriminable 

phones enjoya....selective advantage over the less discriminable ones. 

The evidence . of nis study suggests that the language input of the adult 

differs from ordinary adult speech in that it is fine tuned to the 

phonological capabilities of the child which are constantly developing. 

This is to suggest that the adult instinctively knows that the child 

favours certain phonemes and therefore the adult tries to use these 

phonemes wherever possible. 

A problem which may face parents who are raising children bilingually 

is to decide on a home language policy. The arrangement whereby one 

language was spoken in the morning and the other in the afternoon, 

reversing this pattern on alternate weeks, was not continued beyond 

the study due to the somewhat artificial flavour of the method. In 

most circumstances, the choice of language to be used at any particular 

time in a bilingual home will be by tacit or unconscious agreement. 

This implies that it is very likely to vary according to circumstances. 

In this case the parents should guard against speaking in mixtures 

of both languages. The effect of speaking mixtures of languages has not 

been determined on the language development of Children raised in 

bilingual homes. A study comparing various bilingual home language 

policies could be instructive for providing guidance for parents on 

raising their children bilingually. The parents would do well to 

be aware of exactly what the effect of their linguistic behaviour is 

at any given time. 

Some child language researchers have been interested in comparing 

how the child learns his first language with the way in which an older 

learner gains competency in his second language. The child in this 

study was observed to enjoy repetition. On several occasions, .,she was 
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observed to repeat a word 3 or 4 times then wander away and appear 

to become interested in another object. But then she would suddenly 

repeat her new word another 3 or 4 times. After 5 minutes or so, 

she would a.gain repeat the new word 3 or 4 times. This is in direct 

contrast with most second language learners who repeat a word once or 

twice and then let it go at that. Repetition is an inescapable part 

of language learning but spacing of repetition could well be a 

useful area of study. 

This study probably doesnt have a great deal to offer the learning 

of second language phonology since the child is concentrating on 

developing a complete set of phonemes whereas the second language 

learner probably already has a nunber of the target language phonemes in 

the phonemic repertoire of his native language. For the second language 

learner it is a matter of introducing him to the phonemes he lacks. 

A contrastive analysis of the two languages in contact is a good 

starting point for the second language instructor. 

The child in this study demonstrated control of basic intonation 

patterns before the study began. Prosody patterns colour every language 

differently and the second language student could benefit by being 

introduced to the features of intonation and stress early in the 

second language programme. 

Although the parents' input seems to be modified to take into 

account the child's phonological deficiencies, possibly this may not 

need to be a feature of second language instruction in phonology. 

The child is developing in phonological competence and certain sounds 

(eg / 6,3/) are not acquired until most children enter school. However:; 

older second language learners are not restrained by developmental consider

ations and are potentially capable of being taught new phonemes. 
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In conclusion, this study discovered no detrimenta l effect on 

the language development of the child which can be attributed to 

bilingualism. The child's motivation to observe language may have 

caused her to perceive that two phonological systems were operating 

in the linguistic environment at least as early as 1 year 3 months. 

There is scope for further studies to dis cover just how early a 

child may comprehend the fact that it is in a bilingual environment. 
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Appendices 

Analyses of location of phoneme use in adult and child 

speech in English and Japanese. 

1 English vowels and Japanese vowels at 1;3 

2 English consonants at 1;3 

3 J apanese consonants at 1;3 

4 English vowels and Japanese vowels at 1;4 

5 English consonants at 1;4 

6 Japanese consonants at 1;4 

7 English vowels and J apanese vowels at 1;5 

8 English consonants at 1;5 

9 Jap3.11ese consonants at 1;5 

10 English vowels and Japanese vowels at 1;6 

11 English consonants at 1;6 

12 Japanese consonants at 1;6 

13 English vowels and Japanese vowels at 1;7 

14 English consonants at 1;7 

15 Japanese consonants at 1;7 

16 English vowels and Japanese vowels at 1;8 

17 English consonants at 1;8 

18 J apanese consonants at 1;8 
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Appendix 1 English vowels and Japanese vowels at 1;3 

- -
ini tia.l medial final total 

English Vowels -
I ' I I 

adult child a:iult child adult r,hild adult ch ild 
-- -- ----- - . - -- - - . ----- -----------

i 1 1 
--

T 1 1 1 1 

e 

CE 1 2 1 2 

Q 

0 3 1 3 1 

~ 

'tr 3 2 1 3 3 
u 1 1 1 1 

a: 1 1 1 1 

a 1 1 1 3 
/\ 

e I 1 1 

ar 

~I 

au 1 1 2 2 3 3 

m.r 1 1 
I 

1 1 

Ia I 
ca 

'tfa 

J apanese Vowels 
I -- --

i 1 1 

e - I 

Q 1 2 3 1 1 1 5 4 

0 1 2 3 

u 

<? 

eI 

aT 

n'.U 



Appendix 2 

ro'nglish 
Cons onants 

p 

b 

t 

d 

k 

g 

tS 
d3 

f 

v 

e 
0 

s 

z 

s 
3 

h 

ill 

n 

IJ 
1 

r 

w 

y 

English consonants at 1;3 

-

init ial medial 
-

adult c J-ild adult child 

1 

3 

2 

1 

2 

2 

- - - -

1 

2 

3 

1 

1 

2 

- - --

1 1 

1 

1 

1 1 

2 

2 

1 

1 1 

56 

-- ---

final total 

adult child iadult chil d 

2 2 

4 2 

1 2 

3 4 

1 1 

2 4 
2 1 2 1 

3 1 6 

2 1 

1 1 

1 2 

3 3 

·- ....--------- - -- -
_J 
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Appendix 3 Japanese consonants at 1; 3 

--
Japan~se i nitial med i a l final total 

·-
Consonants 

P.du l t child adult chi ld adult child adul t child 
--- - - - ·------ -----·-

p 

b 

t 1 1 

d 

k 

g 1 1 

tS 

d3 

~ 

s 

z 

s I 

3 I 
h 

I m 1 1 1 1 2 2 
I 

n 

I) 

r 1 1 

y 

w 
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Appendix 4 English vowels and Japanese vowels at 1;4 
----- -- - -- -----

initial me dial final total 
English Vowels ,___ 

I I 
- -----

I I 

adult child a:iult child adul t child adul t child 
-- - - --~----- -- -- -. - - ~-- ---- - -

i 2 2 

T 

e 

~ 1 2 1 2 

Q 1 1 2 

0 3 1 1 3 2 

~ 1 1 1 1 

'Lr 3 2 1 3 3 

u 1 1 1 1 

a : 1 1 . 1 1 

a 2 2 

" 1 1 1 1 

eI 1 1 

aT 
' I 

~I 

I cn_f'" 2 2 2 2 

mr 1 1 

i 
1 1 I 

"Ia I 

ca I 
'tfa 

Japanese Vowe ls 

i 1 2 
- --~:r-; 

e I 
Q 1 1 2 1 1 4 2 

0 1 1 1 2 1 

u 

a 1 1 

eI 1 1 1 1 

aT 2 2 2 2 4 4 

OU 
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Appendix 5 English consonants at 1;4 

------~ 

Ene lish initial medial final total --
Cons onants adult child adult child adult child adult child 

1-------------- - ,_____ _____ - --

p 1 1 1 1 1 3 2 

b 3 2 1 4 2 

t 1 1 

d 3 4 2 2 5 6 

k 1 1 

g 1 1 1 1 

tS 

d3 

f 

v 

0 

0 

s 1 1 2 

2 2 2 2 
z 

s 1 1 1 1 1 3 

3 
h 1 1 

m 
1 1 1 i 1 

2 1 2 1 
n 

n 

1 1 1 

r 

w 1 1 1 2 2 3 

y 

I 
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Appendix 6 Japanese consonants at 1;4 

--- -

Japan~se µnitial medial final total 
Consonants child adult child adult child adult child adult 

p 2 2 2 2 a;1 4 

b 1 1 1 1 

t 1 1 

d 

k 

g 1 1 

tS 

d3 

0 

s 1 1 1 1 

z 

s 2 1 2 1 

3 

h 

m 1 1 1 1 2 2 

n 

n 

r 1 1 

y 

w 
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Appendix 7 English vowels and Japanese vowels at 1;5 
- ---------------

initial medial final total 
Engl ish Var.els -

I I I I 
adult child aiul t chi ld adult child adult child 

--·- - ---
i 3 1 3 1 

T 

e 

CE 5 3 5 3 
Q 1 4 5 
0 3 2 3 2 

;) 1 1 1 1 

"l> 3 2 1 3 3 

u 1 1 1 1 

a : 1 1 1 1 

a 1 3 1 3 
/\ 1 1 1 1 2 2 

eT 2 2 

ar 1 1 1 1 

DT 

3'tf 1 1 2 2 3 3 

av 1 1 1 1 

Ta 

ca 

'tl'a 

Japanes e Vol'le ls I 
I - - - ·- --·------· --.-· - - ··-- · -

i 1 2 3 

e I 

Q i 1 1 1 2 1 

0 1 1 1 2 1 
: 

u 

~ 

eT 1 1 1 1 

a'T 2 . 2 2 2 4 4 
Qlj 
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Appendix 8 English consonants at 1;5 

- --
English initial meclia.l final total --
Consonants adult child adult child adult child adult child 

p 2 1 1 1 2 5 2 

b 4 4 1 5 4 
t 3 3 

d 4 6 1 2 1 6 8 

k 1 1 2 4 
g 1 2 1 2 

tS 

d3 

f 

v 

0 

0 

s 1 1 2 

z 1 1 1 1 

s 1 1 1 1 1 3 

3 

h 2 1 2 1 

m 2 3 2 3 

n 1 1 4 5 1 

n 1 1 

1 1 3 1 5 
r 

y; 1 1 1 1 2 2 

y 

I 
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Appendix 9 Japanese consonants at 1;5 

Japan~se initial medial final total 
Consonants 

adult child adult child adult child adult child 
-- -

p 2 2 2 2 4 4 

b 1 1 1 1 

t 1 1 

d 

k 

g 1 1 

tS 

d3 

0 

s 1 1 1 1 

z 

s 2 1 2 1 

3 

h 

I m 

n 

n 

r 1 1 

y 

w 
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Appendix 10 English vowels and Japanese vowels at 1;6 
- ·- - ----- --~--· ~- -

initial medial final total 
English Vonels 

I . I I I 

adult child a:iult child adult child adult child 
- --- ---

,__ __ --
i 3 1 3 1 

I 1 1 1 1 

e 

ce 4 2 2 4 4 
a 1 4 5 
0 4 3 4 3 

0 1 1 1 1 

'tr 3 3 3 3 

u 1 1 1 1 

a : 2 2 2 2 

a 2 4 2 4 

/\ 1 1 1 2 2 3 

eI 2 2 

aT 2 1 2 1 

OT 

eilt 1 1 1 1 2 L 

av 1 1 1 1 

:r:a 

ca 1 1 1 1 

't.fa 

Japanese Vowels 

- --. - -- - --- -

i 1 2 1 3 1 

e 1 1 1 1 

Q 1 1 2 2 - 3 3 
0 1 1 1 l 2 1 

r 
u 

<? 

eT 1 1 1 1 

a I 2 2 2 2 4 4 

O'IT 



Appendix 11 English consonants at 1;6 
--- -- -

Enelish initial medic..l final to ta l - -- -
Consonants adult child adult child adult child k'l.d ul t child 

--

p 2 1 1 1 2 5 2 

b 7 8 1 1 8 9 

t 1 3 4 

d 4 6 1 2 1 6 8 

k 1 1 3 5 

g 2 3 2 3 

tS 

d3 

f 1 1 

v 

e 
~ 

1 1 2 
s 

1 1 1 1 
I z 

s 1 1 1 1 2 2 4 

3 
i 

h 1 1 
I 

! 
2 4 2 4 m 

n 1 4 5 

1 1 
l) 

6 
1 1 2 3 

r 

w 1 2 1 1 2 3 

y 

J 
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A'ppendix 12 Japanese consonants at 1;6 

Japan~ s e initial medial final total 
Consonants 

adult child adult child adult child adult child 
------

p 3 3 2 3 5 6 

b 1 1 1 1 

t 1 1 

d 

k 

g 1 1 

tS 

d3 

I 
s 1 1 1 1 

z 

s 2 1 2 1 

3 

h 

m 1 , 1 1 2 

n 1 1 

1) 1 1 

r 1 1 

y 

w 
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Appendix 13 English vowels and Japanese vowels at 1;7 
·--- -

initial medial f inal total 
English Vowels - -

I I I I 

a dult child a:lul t child adult child adul t chi l d 
-

i 3 1 3 1 

T 3 2 3 2 

e 1 2 1 2 

ae 7 3 3 7 6 

a 1 2 4 2 5 

0 4 3 4 3 

0 1 1 1 1 

'lJ" 3 2 1 3 3 

u 1 1 1 1 

a : 2 2 2 2 

a 3 3 3 

/\ 1 1 1 1 2 2 

eT 2 2 

aT 1 1 1 1 

oT 
I 

a1J" 1 1 2 2 3 3 I 
mr 1 1 1 1 

.i.a 1 1 

ca 1 1 1 1 

'tld 

Japo..nese Vowels 

-- - - - - - - -
i 3 1 4 3 7 4 
e 2 2 2 2 

a 1 1 4 1 1 5 3 
0 2 2 1 3 2 1 3 
u 

~ 1 1 

er 1 1 1 1 

ar 1 1 1 1 2 2 

OU 1 1 1 1 
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Appendix 14 English consonants at 1 ;7 
-- -

English initial rnedio.l final totFil --- - -
Consonants adult child adult child ad ult child iadult child 

---

p 2 1 2 1 2 6 2 

b 1 1o 2 1 9 11 

t 2 1 2 4 8 1 

d 4 6 2 2 1 7 8 

k 1 3 4 

g 4 2 4 2 

tS 1 1 

d3 

1 1 1 1 1 

v 

B 

~ 

s 1 1 2 

z 2 1 2 1 

s 1 1 1 1 3 2 5 

3 

h 1 1 

m 2 4 2 1 4 5 
n 2 1 3 4 9 1 

I) 1 1 

1 1 4 3 ' 8 

r 1 2 3 

w 1 1 1 1 2 2 

y 

I 



69 

Appendix 15 Japanese consonants at 1;7 

Japan~se initial medial final total 
Consonants 

adu.l t child adult child adult child adult child 

p 2 2 1 1 3 3 
b 1 1 1 1 2 

t 1 1 2 3 1 

d 

k 

g 1 1 

tS 
d3 1 1 1 1 

1 
s 1 1 1 2 1 

z 

s 2 1 2 1 

'.3 

h 

m 3 3 2 2 5 5 

n 1 1 1 2 1 

11 2 2 

r 2 2 

y 1 1 1 1 

w 
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Appendix 16 English vowels and Japanese vowels at 1;8 

--
irii tial medial final total 

English vo ... els -
I I I I 

adult child a:lul t child adult child adult ch ild 
- -----

i 1 1 4 2 5 3 
T 1 1 1 1 

e 1 2 3 
ce 5 2 2 5 4 
a 1 2 1 1 8 3 10 

0 1 1 4 3 5 4 
0 1 3 1 2 3 4 

'Lr 3 2 ? 3 4 
u 2 1 2 1 

a: 1 1 1 1 

a 4 2 4 6 4 
/\ 1 2 1 1 3 2 

er 3 3 
aT 4 2 4 2 

01 I 
I 

<nl"' 3 1 3 5 6 6 I 
I cnr 3 1 3 i 

Ia 

ca 2 1 2 1 

'lia I 
J apanese VoYw els 

' ·- ----~-·- · - ··- - -· - --- - ---

i 1 1 3 1 5 2 9 4 

e 1 4 3 5 3 

a 2 2 8 1 4 5 14 8 

0 1 5 3 5 4 I· 11 7 

u 1 1 

a 1 1 2 

eT 1 1 1 1 

ar 2 2 2 2 4 4 

Q"G 1 1 1 1 



Appendix 17 

F,nglish 
Cons onants 

p 

b 

t 

d 

k 

g 

tS 
d3 

f 

v 

z 

s 
3 

h 

m 

n 

l) 

1 

r 

w 

y 

English consonants at 1;8 

ini t 

adult 

3 
10 

1 

4 

3 
1 

2 

1 

3 

2 

1 

6 

2 

ial 

child 

2 

13 

5 

2 

2 

1 

1 

1 

3 

2 

7 

medial 

adult child 

1 2 

3 1 

2 

1 1 

2 

1 

1 

1 1 

1 1 

1 

3 

1 

2 1 

71 

-
final to fa l 

adult chjld iadult child 

1 5 4 

1 14 14 

4 7 
2 7 6 

3 5 

3 2 

1 2 

1 1 1 1 

1 1 

3 1 4 1 

2 1 2 1 

1 3 2 5 

3 1 

3 4 

7 9 2 

1 

3 7 
7 

4 8 

______ J 
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Appendix 18 Japanese consonants _at 1;8 

Japan~se initial medial final total 
Consonants adult child child adult child adult child adult 

p 2 1 1 2 3 3 

b 2 2 1 2 3 

t 1 1 2 3 1 

d 1 1 1 1 

k - 2 2 1 3 2 

g 3 3 

tS 1 1 

d3 1 1 

i 
s 1 1 1 2 1 

z 1 1 

s 2 1 2 1 

3 

h 1 1 1 1 

m 5 5 3 2 8 7 

n 2 2 2 1 4 ~ 

IJ 
1 1 2 

r 5 5 

y 1 1 3 3 4 4 

w 1 1 
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