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ABSTRACT

The major purpose of this paper is to initiate
discussion on the validity of systematic plonemics in the area of
language acquisition. This is not an atteupt to write a phonology,
but rather an outline of some theoretical and formal d&evices that Bay
be used for gaining insight into the phonological system of the
child. An evaluation procedure suggested is that of "developmental
adequacy" vhich accounts for the process by which a child moves
closer to a system that is constantly presented to him. Such a
procedure includes statements of stability that mark certain aspects
of the child's system as similar to, and others as distinct from, the
model to which he is presented. A summary of rules suggested for the
child's systea include: reduplication, diminution, production
alternation, and adaptation. The productive rule is introduced to
cover the child's comprehension of sounds he does not yet produce,
and the adaptive rule expands the notion of “"developamental adequacy."
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- which has led Brown and Hanlon (1968) to remark that psycholinguistics - . —-

-'IN'I.‘RODUC-TI.ON- BEST (;0“_ A\IAMBLE h

1.0 I am not aware of any study that attempts to adapt the theoretical i

asswnptions of "systematic phonemics" (e.g., Harms, 1968) to help account for
the development of a phonclogical system in the child.! One reason for this _
may be the time lag between linguistics and c¢hild language research, a lag o

trails present linguistic research anywhere from five years on, and generative
phonology has made some of its greatest advances in the last three years.

Second, much of the work has discussed the importance of the srthographic

system and its correspondence to abstract morphophonemics (i.e., Chomsky &

Halle 1908, Schane 1968) which leaves a false impression to some that one

cannot discuss abstract underlying representations until the child has

reached an understanding of the writing system. Third, the only extensive
characterizaticn of the adult phonological system, that of Chomsky & Halle
(1968), presents a difficult model to account for in terms of acquisition.

The major purpose of this paper is to initiate discussion on the validity
of systematic phonemics in the ares of language acquisition. I shall first
discuss some basic assumptions of generative phonology and how they apply
to ¢hild language. Seccond, I shall make some suggestions as to how the
theory may be expanded to provide ipsights into o different way to look at
phonological development. An evaluation procedure will be suggested in

the process, that of developmental adequacy.

2.0 Some Basic Assumptions of Generative Phonology. The develcp-
ment of generative phonclogy has proceeded on the belief that autonomous
phoremics is an inadequate and unnecessary level of linguistic the;vy.3
Instead, it suggests that phonoleogy entails two levels of significance,
"tiat ot phonetics and morphophonemics® (Postal, 1968, p.98).4 The main
2ritvicism of autoromous phonemics has been that it functions under the
conditien of invariance between the phonemic and phonetic levels, so that
there must be a cne-to->ne correspondence between the units of each (Chao,
1933). Systematic phonemics has loosened this condition and has replaced
it by the rnaturalness conditi-n (Postal, 1965) and the alternation
~:ndition (Kiparsky, 19o8).

Trne naturalness condition is difficult to define, according to Postal,
but r-ughly the "relation between pnonological and phonetic structures
is 2 natursl one™ (Postal, p.56). For example, suppose a hypothetical
largiage has the phonetic items in (1)X.

X Y yA
(L)Y A. [tar] "tasoism?® /tam/ Y /tan/
3. [dar] *dogglie® /dam/ “ /Qam/
Z. [dat] "racist" /dat/ % [dat/

Astoromeus pheremics, by the process f segnentation and classification,
would proit rhe jtems listed undar (1)Y as the phonemes. Systematic
proverlzr, hiwever, may be willing t- posit the forms in (1)Z for

reds oni oot gyrrater generality not evidert here, which would viclate the
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principle of invariance. The relation between (d] and */0/ is not

arbitrary, but determined by the naturalness of the relation between
the subsequent sounds. A violation of the naturalness conditisn would

be positing any of the forms in (2) for (1) Z,B.

(2).  ¥/nam/
¥ /hxam/
% /Uam/

I shall sceept through the rest of this paper the naturalness condition
a5 & working hypothesis. As such, I loosen the reStriction of bi-
uriqueness to see if it will yield generalizations about the child's
lirguistis system that otherwise would not be available.

The cther condition, the alterration condition, argues against
absslute neutralization (Kipersky, p.I3 IT). —An example of absolute
neutralization as given by Kiparsky is Chomsky & Halle's suygestion of
a final /-e/ in words like tolerance, eminence, relevance, and
_srpetenze that is never phonéetically realized. It 1S suggested, how-
ever, to atcount for English stress placement. 1Instead of such a
deviie, Xiparsky favors the use of diacritic features.

it will be the contentisn here that the alternation condition cannot
be held in its strong version and, if so, it would miss significant
gererslizations about the child's competence. It can only be held in
its weak form, a possibility that Kiparsky has considered.

"The wewker alternative, to which we may well be ultimately
driven, is that the alternation condition is a clause of the
evaluation measure which says (among other things} that
absslute neutralization is linguistically complex" (p.22).

Ire resscen for this, as will be diszussed in section 4.3, is the
diitsrerce that exists between the child's comprehension and produsXion,
Birr o of tnese are aspects of perforran-e, whereas cempetence incorpor-
ates tre two. The ¢hild will near distinctions that he does not make
pradu.ticn. The phonology of the child, if it is taken a¥ an
isn of linguistic competenze, will have to vake this intef acccunt.
mert (19£1) discusses this phenomenon: Ythe child hesrs tre
~irre voscurd some time before he is able to imitate it correctly; he
still ssy t for k, rhough he may in scme way object o other
pr.pie Iaying "tum' for 'come' ... Suth & child, as socn as it can
F1oOune vhe rew ssund, puts it correctly into all the plares where it
L: requirad. This, I take it, is the srdinary procedure” (p.l1l10)., I
T ~at suih 3 word as 'tum' above would have the anderlying form
k9t ard that sulh urits a3 “/k/, whice have not yet achieved phonetiz
foailzdriin thoiugh they are a part »f his cemprenension, will be marked
vt thature [-produstive],  The rest of this paper will be concorned

wat! o “ptiwlation 3abouat 3 small set of universal features, such ac this

-

fav may e used in child langusge to account for the child's total
"7l 3l corpetencs,
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3.0 Evaluation Procedures. Chomsky (1964a,p.63) has discussed

three kinds of evaluation procedures, those of observational,
e - descriptive, and explanatory adequacy. The first procedure results in _
©oo 0 -a grammer that describes the facts without attempts at generalization. ° =
It would, for example, note in the case of 'pérmit' and "permit’ only S

that these two worJ: have different stress placement. The second o

procedure, descriptive adequacy, attempts to make generalizations about e

linguistic phenomena. It would, in our example, state that a noun .

derived from a verb will have a stress shift. Explanatory adequacy

requires a general linguistic theory independent of any particular

language. In this example, "tbe level of explanatory adequacy requires

a phonological theory that prescribes the general form of such syntacti-

cally determined piionetic processes" (Chomsky, op.cit., p.66).

It is of heuristic value to examine these evaluation procedures and
their effects upon the construction of a child's grammar. First, there
is cbservatisnal adequacy. In phonology, the child operates with a
small set of tokens that can be described in terms of the observed
behavior; i.e., via the child's production. Thic has been tiie measure
implicit in most studies on the child's phounology.

The next measure cpplicable is that of descriptive adequacy. The
proposals in this paper can be taken a: an attempt towards such a
measure; i.e., an attempt to incorporate generslize 'ions beyond the
ciild's observable linguistic behavior. Sections 4.2 and 4.2 are direct
attempts to formalize such an incorporation. [footnote 3 sums up the need
for such an approach if any significant advances are to be made.

There is an additinnael measure that we can incorporate into child

larguage (here phonclogy), that of devel-pmental adequacy. The nature of

such a medsure is highly speculativi, Basicalliy. it 1s & procedure that
acnounts for how the child moves clioser and closer to @ system that is ,
constantly presented to him., Such 3 measure includes statements of ; .
stability, cnes that mark certain aspects o1 his system as similar to,

ar.d -thers distinct from, the model to which he is presented.

Ar. exampls of this can be taker from the child's auquisition =€ past
terse, Tne first stage prior to learning the past aftix /-ed/ is when

tne child produces past forms like 'came' and 'went'. These forms at

thiz :arly stage are very cluse to the adult system, though they will
urdarjr chanjyes as the child advances. Take two grammars at this stage

»f zyntas., LUevelcpmental adequacy ~laims that, all bheing cqual, a

gra:mar Iis more highly valued if it can formaily mark the instability of
these forms, Section 4.4 discusses a procedure for marking such phenomena
ir phor-logy.

v

The [ 1lluwing se tions (9.2 and 4.3) artempt te show how certair aspects
LA omild shonlogy can be mode descriptively adequate., They p - int ocut
Jereralizarnisrs rhat can be captured by going beyond atterpts to account
P r tie cnild's producticn alone. The sugjestinn of adapraricn {eatures
frooweerior 00 dnte-duces a fopsulation for developmoental adequacy. It

Pater thar o groamedr oontaining feature: marking stable versus unstable

K
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..~ phonemes is more highly valued than one that does- not. All three sections
~also relate to the notion of explanatory adequacy.
.them makes the claim that the

- phonological acquisition.

4.0 Some Suggestions for Child Phonology

4.1 The examples for the following discussion are taken from Holmes
transcribed the speech of his daughter Mollie at
The data is listed in the Appendix and consists of 46 one-word
The phonetic inventory is shown in (3).

(1927), who phonetically

L 136,
utterances.
(3)' Consonants
p ¢t qj k
b d d3
]
m n

w

4.2 PReduplication.

(4)  shepe
a.
b. oV
¢, Nouey
d. v9
e. VNV
£, “ve:
g. VC:
n. V

Vowels
i
b 4
e F (o}
€
3 a o
ai €2 au
a ou

A look at the canonical torm of these words
and their alternates reveals the following shapes.

Frequency
17
12
10 *(reduplication)
& (glide)
.
1

T'e ones that .are most frequent are (4)a-e.

(273, wu then have (5).
(z) a.
b,
CLoRVY
d. oV

1} (variations of the same
1 word, #22 "hat")

If we collapse (4)d under

23

12
10
2

A theory that includes
y would account for universal phonomena in
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‘These can be reduced further by the following changes. First, reduplica-
tion is a powerful device in child language, and is distinctive (e.g.,
- #20 [b® ] "bath"; and #15 [bebee ] "apple"). Many languages also use

- reduplication for distinctions of meaning (e.g., Suk). It is suggested

that reduplication, in this sense, operates as a kind of class marker,
those words that reduplicate and those that don't. As such, reduplica-
tion may be handled as a syntactic feature of those gords. Thus, #15°
[beba ] "apple" will be shown as (6) in the lexicon.
(6) (-human J
[-animate ]
<-pronoun >
¢ oun >
¢+reduplication

- L

"b x "

This is distinguished from #20 [(bw ] "bath" which is shown in (7).
(7) {-human :
[-animate ]
{~-pronoun >
<+noun >
l(-reduplication)

"hge M -

Then, as Chomsky has suggested, the phonological rules can handle this
by ascuming "that at the beginning of the phonology each ... syntactic
and morpholcgical feature of a morpheme m is assigned to every
phonolcgical segment of m". -

This simplifies (5) to (8).

(8) a. CV 33
‘ b. CVC: 12
c. CVev 2

llow leck at the items that constitute the form of (8)b, such as #38,
"book" with [buk;] varying with [buki] (cbserve also #33 "walk" [wki]
ds compared with #40 "duck" [dak:]). Of these, it can be suggested
that the underlying forms ore either CVC: or VCi. Frum #3% "bookie",
we mignt predict that "duckie” could also occur, although it is not
attested. I -uggest giving 11l of these forms the underlying shape of
o2i, with a Phornclogical rule (9), wnich also will be needed to
ac«zunt for #3-.

(‘)) Clvvycy’i 3 Q
> 1,2, |+long]®
1 2 3 4
condition 1 2 # 3 4

-/‘.q -
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- There ave alternative ways to handle the lexical entries for this rule.
Item #38 "book" will be optional to this rule. One may mark items such
45 #40 as obligatory for the rule and others like #33 a3 exceptions.
The other alternative is to allow all such underlying forms to undergo

- the rule optionally, which would allow for forms not yet recorded.

Later data could help decide the issue.

The powerful process nf phonological diminutives can ncwy be éicounted
for. Tnis reduces the forms in (8) to (10).

(10) ¢ 33
cvev 14

The words of the sample now fall into two distinct olasses in terms of
caronical form. This generalization is achieved by discussing
reduplication as defining two morphological classes, which appears to be
the ~ase syntactically, and two P rules, the Reduplication Rule that
would follow from above, and a Phonological Diminutive Rule® which

would have been required anyway. The former solution, the inclusion

of syntactic information, continues as arp important motivation for

the morphophonemic level. The only two caaes not yet explained,

(439 and (4)h will be discussed forthright”.

7 . oduntion Features. As mentioned ear lier, the child's dis-
criminsticon™Of souids will precede his active production. To arcount
lor competence, we have to take this into consideration (see footnote 5).

In our deta, this occurred particularly with #22, [2e 1 or [aat:] "hat",
itese two forms are also the two canonical fornms that do not fall into
1135 It can be included though, by positing the underlying forms
¥/nw/ or */rxei/ (or ¥/hat/, see footnote 8). The phoneme %/h/

will hsve, anorng its distinctive features, the feature [ -productive].
25 m3:a will be handled by @ Produ:tive Aiternation Rule roughly like

£113 (-productive] ——a ¢

f {ormat car be quite useful in treating those forms

by Jespersen (1922) where sounds asre compretended but noc
A gurent for the positirg of tne underlyirg */h/ is also
h 't that this word is the only anomaly in terms of the

Ar.ther type ot Produ.tive Alternation kule occurs when the child
wwid.rrnands @ eound but replaces it produttively with one dlready in
it osunrem. Browr kas menticned a child wiho prosounced the word "fish"
Sl wrier the adult would say [fzs], however, the child would say,
4
‘iz

[
.

rot [fz:], [frs]'. 1€ In this case, the under lying fcrm wsuld be
¥ /. with. @ Produ-tion Alrernaticn Rule that charge:z the %/%/ o

"/
R Staterepts suth a3 this in terms of distinctive features may

co1d ciyniii ent generalizaticns about the . hild's Sys tem,

-49 .




In Holmes' article, he gives data collected four months later.

Among these items are those in (12). -
(12)  [wat]  "hat"
[ween kil "hanky"
[wa nJ "ha‘nd"

This shows a second stage of development in terms of Adaptation rules.
" The first “s when the systemat’c phoneme is reduced to zero. The
second is vhen that sound becomes phonetically realized, but not by
the correct sound. 1In our example, this indicates that (1l) has
changed to (13).

(13) h
[ -productive] e——s

Ag=in, @ body of such rules in terms of features miy reveal some
general properties of phonological acquisition,

4,4 BAdaptation Features. These features handle an aspect of
the child's phonolcgy that comes under the 'developmental adequacy!
measure described above. The child, in his development, is constantly
presented with phonetic models of the adult system. One way that he
may oonvert them to his own system is to reduce them to simple
canonical forms (sec. 4.2). Next, he can leave out sounds that he
comprehends but is not yet able to produce (sec. 4.3). A third
change, and one that occurs often, is thet he may adapt the sounds he
hears to ancther in his system, even though he has™the original
sound. There are several examples of this in our data. Look at the
vowel [#] in (14)a and compare to the [« ] in (14)b, as matched with
the adult iwdel. )

{(14)a. i, [keekae] "eracker" #12
ii, [de ] "that” #39
iii, [dadax] "daddy" @ #2

(14)b, i, [mema] "mamma" #1
ii. [tete] "tata" #34
While the child's production has [& ] in @ll cases, the adult model

has two vowels, (@] in (14)a and [a] in (1l4)b. vYet, the child does
have the phoretic (a].

(15) i, [da] "doll" #23
il. [wa] Meane” #25
iii. [baj] "bread and bhutter"” #11

- 50 -
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. The prediction would be that the vowel in (14)a will vemain constant dur-

ing the acquisition of the adult model, whereas those in (14)b will
change at some point. These two sets of vowels then, have a different ; o
status in the child's competence. _ o J—

What I sugyest is that we consider the underlying vowels for those ,
items in (l4)b as ¥/a/. tTheir underlying forms, with reduplication as a e
syntactic feature are as in (16).

{16) */ma/ "mama "
%/ta/ "tata" , v

In these items, the “/a/ will have a feature to distinguish it from the
vowels ii (15). This feature will be [+adaptive]. Its feature matrix
is given in (17).

(17) +vccalic
-consonantal
-high
+back
+1low
-round
+adaptive

h o

The vowel in %/wa/ "want" will be different from (17) for it will be
( -adaptive].

There will then be & rule which converts the adapted sounds. For the
abcve, it would be

(18) 11
a
( +adaptive] ——» [-ba~k]

Mzre general rules could be formulated once the other adaptive vowels
are determined.

Toke the items [ko] ":ome" #35, and [ko] "coat" #21. uhile these are
hetsnymous or. the surface, they would be represented as different
urder lying forms.,

(19) */k8/ "come"
*/ko/ "2oat"
T~ %/8/ would be [+adaptive]. The rule for this change is irformally

shewn In (20).

(:3) 11

)
(+adaptive] ——s [+round]

- 10



This feature would also apply to consonants. Scanning the list reveals
that most of them have beer pizked up porrectly However, item #15
[beba®] "apple", and #18 [bet:] "bed" differ in this réspect. The
~underlying consonants for these two would be */p/ and */d/ respectively.
The underlying forms would be as in (21).

(21) ?'f/p&/ "apple"
' %/bedi/ or ¥*/bed/ (see footnote 8) "bed"

Roth the */p/ and */d/ of these words would have the additional feature
of [+adaptive]. The P rule that changes these would be something like
(22)., '

(22) - +consonant
-vocalic
+adaptive > [ § voice]

«Vvoice

Thus the adaptation rule for consonants shows that this is a voice
change. The 1list of P rules that affect adaptive vowels will be a
general statement on what the child is doing to the model sounds he
hears. As the child approaches a more adult-like systzm, these changes
would be seen as a loss of adaptive rules. They will be replaced by
the more complex adult rules.

5.0 ”oncluding Comments. This has not been an attempt to write
a phonology, put rather an outtline of some theoretical and formal
devices one may use to gain insight into the phonological system of
the child. 1Y have suggested the use of reduplication as a syntactic
feature. 1In terms cf phorological features, I have introduced the
nctizns of [+productive] and ([ +adaptive]. The first is included to
cover the chIld's comprehensior of sounds he does not yet produce.
The latter feature helps expard the rnotion of "developmental adequacy",
which is o statement and prediction on the stability of certain
scunds in the child's system. A summary of the rules suggested is
given in (23).

{23) Reduplicatiosn Rule
Diminutive Rule
Froductive Alternsation Rules
Adaptation Rules

Crie firal comment right be made or the noticn ¢f the aeyclic principle.
Az wcre iz dere on children's phonology, perhaps this may give us
irzight dres its validity. So too, the more cnrrent notion of

'g :rzistaent rules' (Chafe, 19%%) may prove valuable for child

; 1.37. :
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By this I mean more than the application 'of distinctive features, whuch
has been attempted by Menyuk (1968), Moskowitz (1969), and others.

See, for example, Stanley (1967), Chafe (1968), Chomsky & Halle (1968),
Harms (1968), Kiparsky (1968), Schane (1968).

For @ full discussion of this, see Postal (1968).
or "process morphophonemics", Kiparsky (1968).

This distinction and the need to consider not just performance but also

comprehension has been emphasized by Chomsky.
"I: seems to me that, if anything far-reaching and real is to be
discovered about the actual grammar of the child, then rather
devious kinds 'of observations of nis performance, his abilities,

--and his comprehension in many different kinds of circumstances

will have to be obtained, so that a variety ot evidence may be
brought to bear on the attempt to determine what is in fact his
underlying competence at each stage of development. Direct
description of the child's actual verbal output is no more likely
Lo provide an account of the real underlying competence in the
case of child language than in the case of adult language.”
(Chomsky, 1964b, p.36.)

lhese are not complete feature specifications. For a discussion of
lexical entries in childrens' one-word utterances, see Ingram (1969).

Cited in Postal (1968}, p.128.

An alternative solution with as much validity would be to have CV
and CVC with the Diminutive Rule as additive rather than subtractive.

Case (4)f is also now explained ss a CVCV that is [+reduplication]

and could be one argument for a subtractive Diminutive Rule.

Ty paraphrase.

the letter represents a set of features.
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19.

20

21.
22.

23.
24,

25

26.
27.

28.
29.
20.
21.
37,
33.

34

35,
%6.
27.
38.

39.
40,
41.
42,
43,
44,

t e

45 .

>[mﬁm&]Ad

[drda]
[da]
[tgti]
[bzbi]
[bo]
[(kau]
[bebe]
(pu]
[pu]
[bal

[k ka ]
[njenjm] or
[(Nnaena ]
[ke.k:]
(b ba]
(d.3z u]
[wa3] or
[wawo ]
[be] or
[be.t:]
[nau]
(b ]
(ko]
[ ] or
[2t:]
[da]
[si] or [ti]
[wa]
[nou]
(gu.d:] or
[gu]
(ba& .d:]
[t.§ ul]
[ta.k:]
[kail]
[we]
[waki]
[tet®]
(ko]
[pi.k:]
[ba.k:]
(bu.k:] or
[Euki]
(da]

(d A .k:]
[tA.Kk:]
[(d A.k:]
[ku.k:]
[(desd ]
[koei]
[tz.k:t1.k:]

The other utterances do not introduce any new information.

APPENDIX - Holmes data

"mama "
"deddy"
"d ag "
nkitty"
"bib"
"bird "
"COW"

"ba by 1"
"spoon"
"pudding"
"bread and butter"
"cracker"

"dinner"

"Cake"

"app le "

"orange joice, or orange"

"water"
‘e
"bed "
"down"
"bath"
"coat"

"ha t "
ndollm
"S ee "
"want"
"no"

ﬂgood "

"bad"

"shoe"
"stocking"

"Cry "

"way"

"wa ]_'k"

"tata (goodbye)"
"come"

"p eek "

"box, then bottle"

T?book 14

L tha t 7"

"duck"

"Tuck, a boy next door"
"Dick, the same"

"bacon (from cook)"
"there"

"squirrel"

"tick-tick (for clock)"

- -

-S4
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