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THE IMPORTANCE OF FHONETIC DATA
IN ALL CHILD LANGUAGE ANALYSES

Virginia C. Gathercole

1. Introduction

In the past ten to fifteen years, a great deal of work has been done in the
study of child language and language acquisition. In the area of syntax and
semantics, in particular, considerable concern has been expressed for finding
analyses which grow out of the data collected, rather than superimposing a
particular model and molding the data to fit the desired model. This concern
was what led to the original formulations of pivot grammar (the first real
attempt to depart from the adult model) by Braine (1963), Brown and Fraser
(1963), Miller and Ervin (196L4), and McNeill (1966). It led further tec Bloom's
(1970) and Schlesinger's (1971) respective theories of underlying elements,
and, subsequently, to Brown's (1973) theory of the major semantic roles for
the early stages of language acquisition.

Despite the very careful work of these and other investigators, however, there
are hardly any studies dealing with syntax or semantics in which the investi-
gator really allows his analysis to emerge entirely from the data, for in

most cases the phonetic characteristics of the utterances are ignored. Though
the realms of syntax and semantics are often seen to be inter-dependent, the
bearing that a phonological analysis or phonetic data might have on syntactic
and semantic analyses is usually overlooked. 1In this paper I would like to
argue that in attempting a syntactic or semantic analyses of a child's utter-
ances, one should not and, indeed, cannot ignore the phonetic makeup of those
utterances.

In studies in which data are collected with a view to analyzing them syntac-
tically or semantically, the utterances are usually interpreted on the spot
and are written down in normal spelling. Even though written and taped pho-
netic recordings are at times kept,l analysis is most often carried out on
those words and word combinations which have been written down or are discer-
nable from the tape. What an investigator listens for are utterances that
can be recognized as words of the adult language. If a particular utterance
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is similar enough to the adult model, and the context fits, that utterance

is accepted as being composed of the child's version of those words of the
adult speech. The effect is that the researcher is doing exactly what most
have been trying to avoid. He is superimposing a model "a priori" on the
data. That model is the "adult word" model. The automatic interpretation

of the sound sequences produced by the child as words of the adult model can,
at the least, lead to the inaccurate identification of morphemes present in
the child's speech or to the omission of morphemes from a transcript. Either
error yields inexact syntactic-semantic, or relational , analyses, and the
former can also hinder studies of word meaning. The abondonment of the adult
word model and utilization of phonetics-based data should also illuminate

the extent to which syntactic output and word use are dependent on phonetic
parameters.

2. Data

To support the ¢laim that the phonetic characteristics of children's utter-
ances must be considered in doing any kind of analysis on those utterances,
Iwill be drawing principally on data collected from the spontaneous pro-
duction of my daughter, Rachel. BSome four hundred random utterances were
collected in phonetic transcription between the ages of 1;6 (one year, six
months) and 2;5. Utterances were written down entirely in phonetic transcrip-
tion whenever I was reasonably sure of the phonetic chracteristics of those
utterances. Whenever I was certain of the meaning but unsure of the pho-
netic chracteristics of part of an utterance, that part was written in nor-
mal English spelling. In addition to these data from Rachel, I will be draw-
ing on utterances I have collected from my son, Jaime, and three friends, Eva,
Kirsten, and Julio.

3. Morpheme Identification

Not all of a child's utterances are exactly the same phonetically as their
counterparts in the speech of the adults around him. If an investigator
stops to examine the phonological differences between the child's utterances
and those of an adult closely, he can more accurately identify morphemes
present in the child's speech. %any phonological studies of child language
are available in the literature. But not only the phonologist should be
interested in them; such analyses are also of great use in studies not di-
rectly concerned with phonology.

One useful method for determining exactly how the child's utterances differ
phoneticelly from the adults' is to draw up a set of phonological rules. In
these rules the investigator can use the expected adult systematic phonetic
versions as the underlying forms for the utterances he has collected from his
child informant. These rules will tell him exactly what differences he should
take into account when he is determining the morphemic makeup of the child's
utterances. Let me make it clear that by advocating the use of the compara-
ble adult form as the underlying form for the child's utterance, I do not

mean to imply necessarily that this underlying form is in any way real
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to the child, that it has any relationship whatsoever to the perceptual or
hypothesized form of that utterance that is in the child's mind. Nor am I
implying that the changes wrought on the adult underlying form are due to
difficulties of production or to imperfect perception. Though these are im-
portant guestions, they need not be dealt with when using this approach as

a toocl to aid in accurate morpheme identification. This approach is designed
to improve one's awareness of the systematic differences that hold between
the adult and child models. The discovery of these differences yields impor-
tant information to the investigator.

To illustrate with the data from Rachel, the following phonological substi-
tution rules (Table I) can be drawn to show processes affecting underlying
/D/5, /87, /¢/, /Y/, /1/, and /r/ in Rachel's speech from 1;8 to 1;11.

Table I
Rules: Examples:
1. d+4d/ #__ 1;9 didwantuw "this one too"
. 1310 Zike dat "like that"
2. Il »da/vVv_yV 1;10 kads "eolor"
1;10 hado "hello"
6 1;11 badiy "barley"
(8>a/ Vv_V) 2;0  dersnadarwan "there's 'nother one"
3. 1,D+n / [+Nasal] (V)__ 139  noni "naughty"
1;10 may nap "my lap"
d>n / [+Nasal] 1;10 open na door "open the door"
u. 1 |l s r=+ ¢/ #__ 1;9 pe-t "plate"
1;9 siyptn "sleepin'"
1;10 bas "brush"
5% | >y Y /v # 1:9  hewp "help"
) —=qC 1;9  ?ivhdewdaW "it fell down"
1;10 I fedaW "I fell down"
1;10 muiwk "milk"
6.8 r>w/V_V 1;9 3 sewi "I'm(?) sorry"
7.9 ) 1;10 his "here"
Ve # 1;11 3 basSohe "I?/want? brush your
Vir »)v {/ __)C hair"
Ve ' 1;11 tebe "Teddy Bear"



~ bakobeybly

8. m 1;9 mop
. +{w‘3 /#_ 1510 makobeybiy
at 1/10 %:
m 1;11 raipen
r+dwy [/ #__ ~Wwaipen
r ~maipen
9-10 e+t /#_ 1;9 tea
~fes
J+d /#_ 1;9 dun
1;9 def
1;9 deimis

Gathercole

"'I'Obe "

rock-a-bye-baby"

"write pen"

"

"Gin

chair"

"Geoff"

"Jaime's

11

These rules with their affected and resultant forms are shown schematically

in Table II below.

Table II
E— , #
Affected Segments | # #C__ V_V V_EC} [+n] (V) __
5 (3)
5 41 d(2) n(3)
% +(9)
j 4(9)
W | @ ﬁ (5) (3)
| & d Aw n
(8) (6) 5 T
m Vo
r W @ (a)w v
r Ve

(Note: Numbers in parentheses refer to numbers of above rules.)

86
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The systematization of the child's "errors" in the form of phonological rules
illuminates some very significant facts. Most importantly, several of the
adult phonemic contrasts are neutralized in the child's speech. Note that,
here in initial position, [d] may correspond to any of three adult phonemes,
/da/1L1, Y/, or /8/; [t] may correspond to /t/1l or /&/; [m] may correspond

to /m/1l or /r/; and [w] may correspond to /w/ll or /r/. Intervocalically,
[d] may correspond to /d/11, /&/, /3/10, or /1/, and in the environment of

a nasal, [n] may correspond to /n/ll, /D/, /1/, or /8/. 1In these environments,
and in the others listed, contrasts for the adult may be identical sounds in
the child's speech. What would be minimal pairs for the adult may be homopho-
nous for the child. For example, if the child making the above substitutions
tried to say "though" and "Joe," both words would sound like [do] (Rules 1

and 9). If the investigator is aware of these possible neutralizations, he
will take extra care in interpreting an utterance like [do] morphemically and
semantically.

In the analysis of Rachel's speech, there are several instances where knowledge
of these phonological substitutions helped to prevent incorrect identification
of morphemes. In one case, Rachel was told, "Pull it out," in reference to
pulling a small chair out from the middle of a pile of toys. BShe responded
[podidawt ](1;11). Since this sounds like "put it out," without an awareness
of Rule 2 above, it would be natural to begin wondering why she had changed
"pull" to "put." In reality, she was almost certainly repeating "pull it out."
S8imilarly, one evening when her brother, Jaime, refused to kiss Rachel good-
night, she was held up to a picture of herself and Jaime to kiss the Jaime in
the picture instead. After kissing Jaime, she said [mitu] and proceeded to
kiss herself in the picture too. I first interpreted this as "me too,” but
later I suspected that, in accordance with Rules 8 and 9 above, this was not

"me too," but rather "Rachel." My suspicions were confirmed by the fact that
no other occurrences of "me too" were observed, and by the subsequent develop-
ment of the form for "Rachel." With the elimination of Rule 9 around 1310,

"Rachel" was pronounced [mic¢aw] . [meyCew], and eventually, when word-initial
/r/ was always [r], it became [reyco]. Until we conscientiously make use of
phonetic data as a starting point in all analyses, we can not be sure just how
often morphemes are misinterpreted in the way suggested by these examples.

Just as an awareness of the phonological rules which are operating at a parti-
cular stage can aid in morpheme identification, knowledge of the phonetic de-
velopment of a particular word or phrase can also be enlightening, especially
for semantic studies. One very interesting case of word-development during

this period is that of the word "flush.'" Several phenomena were observable

at the time this word was first produced. (1) No consonant clusters with [1]

or [r] were produced. (2) In initial consonant clusters, /1/ was always deleted
(Rule 4). (3) In a consonant cluster, /f/ was very unstable. Though /f/ was

at times produced in these clusters, it was often in free alternation with some-
thing else. For example, /fr/ became [p] in "Frosty the Snowman" (See foot-
note 7.), "no want it puffs" was [no wanitt pafs] -~ [no wanitt pas] ~ [no wantt
pads] (1;10). The same "puffs" was also pronounced [paps] (1;10, 13;11). And
finally, (4) complete assimilation was always possible, as in [an sosa] for "on
sofa" (1;11), [memiydawn] for "let me down" (1;11), and "look [itp tnner]™ (1;11)
for "look it's in there." These facts help explain why one of Rachel's first
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attempts at "flush'" yielded, in succession, [fa$] = [pad] » [passhee] » [$ap]
(1;10), followed by [$A8] > [8At&] on the same day. Twelve days later [$at]

was recorded, and it is this last form that was used until the emergence of
[fla$]. Without an awareness of this development, one might be curious as to
why the word "shut" is used here and might hypothesize that "shut" has been
overextended. But knowledge of the development makes one hesitate to assert
that there are associations in the child's mind, for example, between "shutting"
the door and "shutting” the toilet. This is not to say that such a connection
could not be made, especially subsequent to fixing "flush" as [$at], which
choice may be due in part to her having heard [EAt].12 The point is that at
least at the inception of her use of this word, there probably was not such a
connection. The fact that, with the emergence of [flaS], this has become [ flag]
in every instance of "flushing" suggests that there never was such a connection
in her mind between the two [$at]'s.

4. Presence, Absence of Morphemes

One of the most intriguing areas of study that has come to my attention through
these data is the phenomenon of unstressed syllable deletion. In some cases the
deleted syllable is not a separate morpheme, but rather part of the adult ver-
sion of a word, while in other cases the syllable which is missing from the ut-
terance would be a separate morpheme. In Table III I have listed the utterances
collected under the two headings "Non-morpheme syllable deletion" and "Morpheme
syllable deletion."

From Table IIT it can be seen that the types of syllables deleted are similar
in the two cases. Compare, for example, "medicine”" and "do it again." 1In the
first, what for the adult is [meDasin] or [meDisin] becomes for Rachel [me-sun],
with the unstressed [Ds] or [Di] deleted. Similarly, for the adult's [ duiDigin]

or even [du-Digin], Rachel produces [dugin], with the adult's [iDi] or [Da] absent.l3

Table III

A. HNon-morpheme syllable deletion:

Utterance Deleted Syllable
the-fosn "telephone" [1s]

3 nAwAn bok "want (?) 'nother one book" [ Bar]

yo g& fow "you ('re?) gonna fall" [na] 2
me*sun "medicine" [Da] or [Di]
reyconon "...Rachel alone" [1a]

te ba- "Teddy Bear" [Di]

katdiz "cottage cheese" [a]]

kikat "kitty cat" [Di]

3 séa.p his "want (?) sit up here" [pa]
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B. Morpheme syllable deletion:

Utterance Deleted Syllable
gaaf in response to J. saying [etdat] ?
"Rachel wants to get that off"

pat i nowma "Frosty (the) Snowman" [ 8]
makobeybiy "rock-a-(bye)-baby" [bai]

~ bakobeybiy
dugun epeyn "do (it a-) gain. airplane” [eDa] or [Da]
3 &ep "want (?) ch(ew it) up" [@aD]
popan "pu(t it in the) pan" [DiDnda]
kAmAp "eu(t 'e)m up" [Da]

How should an investigator interpret the latter group of utterances to deter-
mine what morphemes are present, and how should he treat the subsequent inser-
tion of the unstressed syllable into those utterances? It is probable that the
syllables are deleted in both cases for the same reason, which might involve
either faulty perception or difficulty in production. If it is true that there
is a single cause for both, this will affect any interpretation of the child's
subsequent insertion of the morpheme syllables into the phrases where they
were previously absent. The insertion may not be due to the child's sudden
awareness of the morpheme he has inserted or to a sudden ability to manage

this morpheme syntactically, but rather merely to a new ability that is tied

to the phonetic characteristics of the syllable. (Again I want to emphasize
that if the absence and subsequent insertion of syllables in both cases is
phonetics-related, this still does not settle the question of whether the ab-
sence of the syllable is due to imperfect perception or constraints on produc-
tion. )

It is of significance, both for analyses of these utterances and for what light
it may shed on the roles of stress and word structure in the acquisition of
language, that the two types of unstressed syllables emerged concurrently in
Rachel's speech. Within the span of a week {at 23;0), I observed [dutDigun]
("do it again"), [dersnaderwan] ("there's 'nother one"), and [kiDikat] ("kitty
cat"), each spontaneously produced with medial syllables inserted for the first
time. After these had been produced spontaneously, Rachel was asked to re-
peat the following words, and all of them were produced with medial syllsbles
present:

"do it again" [ duwiDagin]

"rock-a-bye-baby" [ rakebaibeybiy]

"chew it up" [&uDap]

"Teddy Bear" [tedt ber]

"Frosty the Snowman" [ fostidapowm®] ~ [ fosigepowmz]
"eut 'em up” [knnnmnpﬁ ~ [ kama?¢ap]
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"telephone" [te-dsfon]
"I'm gonna fall" [ai gona fo]

That the two types of unstressed syllables emerged at the same time, however,
does not necessarily settle the question of whether their production or lack
thereof is phonetics-related. It may be that becoming aware of the morphemes
that were absent from the second set of phrases in Table III triggered the pro-
duction of both these unstressed morphemes and the unstressed syllables that
were not morphemes. This seems unlikely, however, for though all the syllables
deleted, and then subsequently inserted at the same time, are similar, they are
not exactly the same phonetically.

If the absence of unstressed syllables should prove to be due to phonetic cau-
ses in both cases, closer examination of a child's utterances in terms of stress
patterns and syllable structure will aid our understanding of the roles these
play in the process of learning a first language, and will affect analyses of
the child's grammar.l® Such phonetics-related constraints will be particular-
ly important to analyses should they prove to involve production, rather than
perception. In this case, the analyst will be forced to include two parts in
his grammar -- (1) underlying forms and (2) some type of phonological rules

for limitations on utterances, including syllable structure rules and stress
constraints. Similar suggestions for describing a child's knowledge in terms
of a deep structure which is richer than the surface structure of his utter-
ances have already been proposed by several authors. For example, Ingram (197k)
has proposed such a distinction in phonology, Schlesinger (1971) and Bloom
(1970) in syntax and semantics.

5. One Final Remark

We have seen above how, by formulating rules to describe the phonetic differ-
ences between a child's utterances and an adult's, an investigator can avoid
making some mistakes in the syntactic and semantic interpretation of a child's
utterances. I believe that there is a byproduct to be gained in the area of
phoneological investigations by using this same method. This approach may re-
veal information about underlying phonological forms that are real to the child
or about what a child is perceiving.

Suppose we want to know if a child perceives two similar adult sounds, A and

B, distinctly. Perhaps the child does not produce A at all, and we find words
in which he uses sound B where the adult uses A. It is difficult to deter-
mine whether he is perceiving A the same as B, or whether he just has diffi-
culty in pronouncing A, so he uses B instead. To determine if A is perceived
as different from B, the investigator can look at all cases of (underlying) A
and B in the same environment. If he finds that underlying B is always pro-
duced as B, or even sometimes as a third sound C, while underlying A vacillates
in production between sound B and a fourth scund D (not the same as C), I be-
lieve he can be certain that discrimination of some kind is occurring.
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An example of this can be found in the data from Rachel. For underlying /r/
word-initially, we find that what for the adult would be [r] is produced as

[w] in some words. Kornfeld and Goehl (1974) point out that children with

"w/r problems" "appear to be correctly discriminating [r]'s from [w]'s in con-
texts where they themselves utter an 'unacceptable' segment." (211) And Korn-
feld (1971) argues from spectrograms that they are even discriminating them

in production, making the [w] sound in the /r/ words differently from that of
the /w/ words.

If we accept the reasoning above, then the data collected here supports the
view that the child perceives word-initial /w/ and /r/ as distinct sounds. 1In
the data it is striking that the word-initial /r/ segments vacillate between
[m], [w], and eventually even [r]. In all but five of the /w/ words, however,
until 1310%, [w] is present. Four of the remaining utterances have @ in the
/w/ position, and the last has [y], which, like [w], is a glide.

After 1;10%, which is when [r] begins to emerge in all environments where there
is an underlying /r/, /w/ becomes [m] word initially three times, in each case
preceding a vowel + nasal [n]. Two of these [m] - /w/ words are "want," one

of the words most often used, prior to 1;10%, with word-initial [w].

This difference in performance between word-initial /r/ and /w/, plus the fact
that, with the emergence of word-initial [r], there was little confusion about
which of the [w] words should be corrected to [r], indicate that there must
have been some discrimination between the two in the stored forms.

A contrasting example involves inter-vocalic /d/, /1/, and /n/. At the time
rules 2 and 3 above were in force, no inter-vocalic [1]'s were produced at all.
When inter-vocalic [1] did begin to emerge (around 1;11%), we witness a period
of great confusion and overlap among [1], [d], and [n], a confusion which

is not restricted to the inter-vocalic environment. Examples are shown in
Table IV.

Table IV
[/
1;11 nek "look"
1;11  faner "fooler"
230 vh may kaler "it's my color"
21 anA hado ds tedafown "wanna hello the telephone”
2:1 avnat suDiy ~ aitnat siuliy ~awnat suDiy "I('m?) not silly"
[n/
250 may luwdo "my noodle"
mor nuwdoz "more noodles"
2;0 don't wipe ma. loz "don't wipe my nose"
2. ders mai I AWA pun "there's my 'nother one pin"
2:1 ders mat nAWA "there's my 'nother one"
21 at want mat luwdoz "T want my noodles"
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2;0 gilofdateybo ~ gitofdateybo "get off the table"
2;0 teyk may kolof "take my coat off"
231 datiy datiy "Daddy Daddy"

The great difference between the relatively unconfused emergence of [r] and the
very confused emergence of inter-vocalic [1] (mistakes were still being made
sporadically at 2;5.) suggest that there was some discrimination in the former
case even before [r] emerged, while in the latter case, discrimination did

not ocecur until, or only very shortly before, the time of emergence. The under-
lying forms (by which is meant here the ones in the child's head) for the in-
ter-vocalic portions of these words must have had to be revised and relearned.

In short, the method of analysis proposed above as a practical measure to be
used in syntactic and semantic analyses may prove valuable in the area of pho-
nological investigation as well. Though it will not indicate exactly in what
form items are stored in the child's mind, it can give us a clue as to whether
or not discrimination is occurring between two phonemic segments.

6. Conclusion

It is clear that we cannot ignore phonetic output when doing any kind of analy-
sis of children's utterances. Building analyses on phonetic data, we can in-
crease accuracy in morpheme identification and avoid drawing erroneous conclu-
sions about semantic associations a child is making. We must abandon an "adult
word" model and take advantage of the insights that a phonetics-based gramma-
tical analysis can afford.

In an attempt to systematize the phonetic data collected, a method of writing
phonological rules with the adult systematic phonetic forms underlying the
child's forms was used. Though those underlying forms and rules may not be psy-
chologically real to the child, they can make explicit the exact ways in which
his utterances differ phonetically from those of the adult. They will serve
thus as a guide for the analyst to the correct interpretations of utterances,
especially where two or more adult sounds are neutralized in the child's speech.
This guide will facilitate correct morpheme identification, which is essential
for an accurate grammatical analysis. It will also aid studies of word meaning
and overgeneralization by promoting an understanding of cases like [sat], where
what looks like an overgeneralization might not be a genuine one.

The phenomenon of the absence of both non-morpheme and morpheme unstressed syl-
lables and their concurrent emergence points also to the significance of stress
and syllable structure in the format a child's utterance takes. A deeper un-
derstanding of this too will affect correct identification of morphemes and can
also lead to greater insight into the acquisition of language in general.

And, lastly, phonological rules like those shown here, though designed as a prac-
tical aid for accurate syntactic-semantic analyses, might also prove to be a va-
luable tool feor discovering information about the perceptual discrimination and
stored models the child has for certain phonological units.
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lSee, for example, Brown (1973), p. 51 - 52.

2Often when a child does repeat an utterance the repetitions are pho-
netically distinct. These alternations, of course, must be incorporated into
the phonoclogical analysis made.

3For a discussion of the possibility of different tactics being used in
distinct language tasks, see Lois Bloom, "Talking, Understanding, and Thinking."
In Schiefelbusch and Lloyd (Eds.), Language Perspectives: Acquisition, Retard-
ation, and Intervention (Baltimore: University Park Press, 197L4), pp. 285-308.

hSee, for example, David Ingram (1974), Kostas Kazasis (1968), J.R.
Kornfeld (1971), Kornfeld and Goehl (1974), Paula Menyuk (1973), Arlene I. Moso-
witz (1973), and D.L. Olmsted (1971).

5[D] represents the voiced alveolar flap found in words like "butter"
and "little."

6The rule "§ > d / V_ V" is included here for the sake of generality
and completeness. Though no instances of intervocalic /8/ occurred during this
period, it appears later as [d] -- e.g., in [dersnadarwan], "there's 'nother
one" (2;0).

TOn a few occasions, #Cr did not reduce to #C. On two occasions /br/
was pronounced [p] (1;9) -- "it's broken, Jaime broken" became [ tht bo-ken --
Jaime po-ken], and "brush your hair" became [paSshee]. /fr/ became [p] in
"Frosty the Snowman": [patinowm®] (1;10).

8Rules 6, 7, and 8 begin to drop out just before 1;11, when [r] begins
to emerge in these positions.

9/r/ may turn a preceding vowel into [e] even inter-vocalically -- e.g.,
in [3 sowli].

1OThe frequency of words with underlying /&/ and /)/ is quite low in the
data collected. The rule is stated here as oceurring word-initially, but I sus-
pect it would hold in all environments. Discussion of "Rachel" later in the
paper shows it is true at least for V__V. This is parallel to rule 2 above,
where /1/ and /8/ become [d] inter-vocalically.

x i ¢

lThese forms are not represented in the above rules, since no change
has occurred.

1 i v
2Note that one of the other transitory forms, [padahee] had been used
for "brush your hair," as in footnote 7.
lBSimilar deletions have been noted in several other children I have ob-
served: Julio (23;6) [mosdiko], "motorcycle"; Eva (2;0), [rinsroziy], "ring a-
round the rosy," [ai gi? may sipadiy], "I get my silly putty,” [¢I sposbiy],
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"it supposed to be. . ."; and Kirsten (1;11) [be bes], "Teddy Bear."
thlobin (1973) has noted that children pay attention to the ends of
words, and Brown and McNeill (1970) have shown that even in adults, the sto-

rage and retention of initial and final positions of English words is greater
than that of medial portions.
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