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. underlying segmenta] representations of utterances in the processes bf

re1at1v1st1c art1cu]atory features)

sonant clusters in black vernacular English {e.g., [win] for wind and [posJ ‘

»

D Development of Morphophonemic Segments in o
CEA T ' -
@ - Children's Mental Representations of ,Words

Noel K. Jones, Ph.D.

. University of North Caralina - Wilmingtor ~ o .

~ According to generative ‘phonological theory, adults form and use
" : S o
producing and perce1V1ngd§peech The segments of these representat1ons
are abstract in the sense that a 11m1ted 1nventory of segments (defined by
converts to a variety of phonet1c

!.5
These phonetic or surface forms

forms in the utterances speakers produce,
are themselves abstractions--patterns or c1asses of sBunds observed across
unjque renditions of words and phrasesiby individual sbeakers in particular
performances; o

' Examb]es of phonetic variants of a more abstract segment 3nc1ude:"(1)

The positional allomorphs of /t/ in ton, stew, net, letter, and traigi "¥2)

The three phonet1c forms of the plural morpheme /Z/ in words 11ke hats, _guns,
gasis_ (realized as [s], [zg and {427 respect1ve1y) (3) The vary1ng phonemic
representat1ons of the final /d/ in glylgg observed in the derivative forms
division and divisive; and (4) The effects of rules specific to certa1n dia- o

lects, such as the elision of:final consonants or the reguction of final Ten-

for Qost)

Because of its exp]anatory power, generat1ve phono]og1ca1 theory in. 1ts

general out11nes is w1de1y but not universally accepted, even “though \

e a Y




within this framework many issues remain unresolved, Debate continues

~over the Timits of abstractness of segments in adults' representations of

words; example three above, for example--the claim that a morphophoneniic

/d/ underlies the third consonant of'diV1de,‘dﬁvision, and divisive--is sti11

disputed (Kiparsky, 1968). A second unresolved issue is: At what . potnt

and through yhat processes do ch11dren begin to utilize segments as abstract'

as those pos1ted for adu]t speech competence7

At present very little is certain about children's. deve1opment of the

adu]t system of ohono1ogica1 representation. Generat1ve theory implies that
~Wwhen ehildren's speech resembles adult speech, ch11drén must be forming and

us1ng nnder1y1ng segmenta1 representat1on (Chomsky and Ha11e, 1968; Schane,
‘ 1973), but “how abstract children's segments are at any stage is unc]ear

-C. Chomsky (1970) has shown that. ch11dren are st11] 1earn1ng vowe1 sh1fts

and morphophonem1c changes for such cases as evade, evas1ve, and evasion.

into their ado[escent’years. Segment changes appear, howeven, even in-
inflected forms used byvore-schoo1 children. For example in Berko's study
(1958), children uséd.[s] for the,p}nral morpheme affixed to word forms
ending in a voiceless consonants (e.g. biks) and [z] for word-forms ending
in voiced consonants. . | : | - 9 N
Berko's data supb]ies'Titt]e evidence concerning chi]dren's abilities

£o make segment changes in base morphemes, however. -On n0nsense 1tems where

such changesAmight have occurred (*b1ng_ang“fg11ng) only 4 of 80 ch11dren
ohanged the Vowe] to form a past tense (e.g., fraeg]tn~[g1aegd]). Using-
ireal words, seventeen first graders,'but no nursery schoolers changed ring

to rang., Whether children represent-forms such as-ring and rang and get

and gettﬁng as Separate lexical items, or whether they are aware.of the

semantic and/or phonological re1ationships;has not yet been determined.




Some writers have suggested that children's segments may be” c1oser to
- the phonetic Tevel than the morphophonem1c Tevel hypothes1zed for adu1ts—-

for examp1e, they may at some po1nt represent the various pOS1t1ona1
L 3

a11omorphs of /t/ (see example 2 above) as categor1ca11y d1st1nct_segments
(Sav1n, 1972; Chomsky, 1970k Certainly it is difficult to be11eve that ,—
when children first acquire a word the1r menta1 representation of that word -*
‘conta1ns abstract morphophonemlc segments. -

"If one assumes that'the'sggments of representations used for producing

. and perceiving’speech begin'dn eariy'chi1dhood at'a phonetic }evei and

. * gradually become more abstract, then one would expect not onLy'(') that

S

ch11dren:wou1d supp]y much Tess eV1dence suggesting such segments than wou1d
/

Leo T adutts, but a1so (b) that ch11dren whose language development is acce]erated

.’

would. supp]y more ev1dence for abstract segments than' ch11dren deve1op1ng

s10w1y

Th1s paper represents an ‘initial attempt to test these expectations.

-

The spec1f1c objectives of the study are to, determ1ne whether 6—year -old
ch11dren form mentaT représentat1ons of words that conta1n morphophonem1c

. segments, and whether there are differences in the extent to which mor- '
phophonem1c segments are used between ch11dren who are notably .successful in-

perfomming linguistic tasks (such as 1earn1ng to read) and those who have

difficu1ty with such tasks. . o

- Methodology

Invest1gat1on of the deve1opment of morphophonem1c segments raisesa = .

g . I’

number of. methodo1og1ca1 issues. First is the quest1on of what, const1tutes
c1ea4fand sufficient eV1dence that such abstract segments underT1e ch11d-
~ren's speech process1ng. For adults, the presence in spontaneous speech

. of related forms conta1n1ng categor1ca1 segment changes (e ges d1V1de and




(59}

E:divﬁsdon);*aWareness‘ofmthe meaning relationships-between these forms,

This“study seeks to avoid the issue of the psycho]og1ca1 reality of -

-each word as a distinct ]ex1ca1 1tem Some indication that the ch11d 1s aware
~ this reason, the experiment -used in this study presented, children W1th the

"base portion. In this way, both the base and derived forms could be e11c1ted

_we have no metr1c with which to judge d1fferences. It is important, however,

comparisons, since the basic issue here is whether children's linguistic com-

and categor1ca1 changes produced in convert1ng one form into another are

the ev1dence upon which generative phonoiog1ca1 theory is predicated.

morphophonem1c segments by obta1n1ng and ana]yz1ng what would be comparab]e ..
eV1dence from ch11dren | .

For very young ch11dren, the presence of two re1atedvforms'(such as
press and pressure, or-get_and getting with a flapped medial consonant) in
spontaneous or e11c1ted performance cannot be cons1dered suff1c1ent ev1dence

for base,_ generative segments, since the child may be represent1ng and stor1ng

of and uses the mean1ng commona11ty of the two forms is also necessary For

task of tak1ng apart comp1ex words and commenting about the meaning of the = ..l 7

from the child, the extent of change in the phonetic form of the base words
could be observed, and thevchi1d could be interviewed about the'meaning of the
word fragment produced in response to the examiner's directions | |

The second methodo}oglcal issue concerns the interpretation of d1fferences
in performance Comparisons between the responses of adu]ts and ch11dren on |

the same 11ngu1st1c task would be interesting, but since many factdrs assoc1ated

with: d1spar1t1es in cogn1t1ve and 11ngu1st1c matur1ty may affect performance,
to find out what adults do with this specific task, and to make some qua]ftative.

petence is equivalent tp. adults'. .In other wovds, adult-child comparisons can




o

- : . . | A
- at Teast be helpful in deciding whether the evidence obtained from children

n1ght be v1ewed as evidence for abstract segments.

Comparisons bétween the per?b?mance of ch11dren who are advanced Vs,

delayed 1n general Tanguage deve]opment a11ows a direct test of the -assump-

a

tion that ch11dren s segments become progress1ve1y more abstract. But here
too there dre prob1ems in 1nterpret1ng performance d1fferences.‘ Measufab1e
differences in language development may ref1eqt metalinguistic abiiities,‘ '
differences in Tearning'and\eXper}ence, and/or cognitive abilities rather

than (or in addition to) differences in linguistic competence. In short,

“ this experiment has potential for demonstrating that abstract segments .are

used by 6-year-olds to understand, store, and produce words; but it has

limited potential for providing evidence that such segments are not present.

v

Given the ‘problem of determininé what is sufficient evidence‘thatfmorpho-

phonemic segments are pkesent,rthis study must be considered'primari1y exp1bra- :

tory. The data obtained may be more useful in determining what might be
convincinq.evihence for such abstract segments, and in generating additidna1<

hypotheses on this issue, than it will be for determfning the nature of
children's segments. ) . S &

Procedures. The exper1menta1 task is s1m11ar to the -’ ones used by Bruce

d

(1964) and by Rosner and Simon (1971) Subjects were asked to omit a morpheme,

sy1lable, or sedment from a word in this ‘way: f1rst% the exam1ner reaq a

sentence containing the test word; second, the child was asged'to pronounce the
1 .

test word; then he was requested to "Say it again, but Teave off the

(the specified part). 1t the subject proguced an incomplete or wrong segmenta-

ofh X ) . . - P
tion, he was asked to say the test word once more, then "Say it again. and.leave
»~ . .

off just the M
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As soon as the ch11d produced a word fragment, he was asked, "What

does that mean?" If no answer was received, prompts were used such a§

3 N

“What does it make you think 0f7" or "Can you show me what 1t means?"
Prompts were usually necessary onﬁy for the first two or three items.
Subjectswere tested 1nd1v1dua11y in an isolated setting within the
schoo] during the school day. Items were prqsented ora1]y,.and,responses
were both hand;transcribed‘during,the task and tape-recorded for~1ater“-
ana1ysis. N | o - |

r

Subjects were se]ected from schools in a New York commun1ty represent1ng

-

rural, urban, and suburban popuTat1ons and a wide range of socioeconomic

"1evels. Adu]t subJects were 20 h1gh sthool sophomores (11 females and 9 males)
constitut1ng the total enro11ment of one English class of average abi]ity.
Thirty-six f1rst graders were1random1y chosen from classrooms of “five schoo]s.
Data had been co]]ected from these 6-year-o1ds on three add1t1ona1 11ngu1st1c
tasks in the context of & re1ated experiment. These tasks were

\

‘1. Reading'a set of 30 consonant-vowel-consonant (CYC) w d{ds (10) and
. ' ’ ' .

non-words (20); for examp]e, ten and fim.

2. Omitting a segment from an ora]]y repeated word using the procedures
of Roﬁner and Simon. (1971); for example: "Say steep" ¢ . . (respokse). "Now
say 1t-aga1n, but don't say the rth] M. . ("seep”). The resultvof a |
* correct omission was a1ways a rea1 word. | | oy
3.. Mark1ng a set of 8 p1ctures on the bas1s "of the presence 0r absence
T of a specified segment in the names of the obJects p1ctﬂred and named by.the

exam1ner. For example, ch11dren were asked to make an *X' if there-'was, and

an '0' 1f there was not™a [ph] in the. words pencil, 21pper, cup, spoon, pr1nce, '

o . L]
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beads, strawberry, and crzb E1ghty e1ght ‘trials were presented test1ng

the preSence»or absence of 11 segments in initial, fﬁnal, and medial pos1-
k,taons qnd in two clusters. ) .
e '"/_ . Ch11dren were divided 1nto "1anguage advanced" and "1anguage de]ayed"
| -groups (those w1th h13h 1ikelihood vs. Tow Tikelihood of possess1ng and
' using morphophenemic segments) on- the bas1s of comb1ned A scores from these
taéks. Using natunal-breaks observed in the distribution of scores, the.16
highest-scoring children were setected as the "advanced" group and the 20 ' .
lowest-scoring chi]dren‘were then selected for the "delayed" group.1 Extreme o i
scores'were'used to establish a étronger possibi]ity of difference in lin-
gu1st1c competence between the two groups. . ' —
Although there is a h1gh degree of S1n11ar1ty between the exper1menta1
taék and the tasks used to-1dent1fy chdldren as 1angdage advanced or de1ayed,
‘ reports'ofischoo1'achievement in language 1earning and performance'a1low an
independent validation of these retings.A Children in the advanced'group were
mak1ng exce11ent progress. in 1eann1ng to read; whereas delayed group subjects
were from c]asses de11berate1y-c;mposed of ch11dren identified as poor]y pre—\
‘pared to begin learning to, read or were reported by teachers to be having
. great difficulty. (Read1ng instruction was proceed1ng for most of these

ch11dren, however, us1ng an 1ntens1ve decoding approach-—Eng]emann and Bruner,

1968.) o : . | . .

" Description of items: Words were chosen so that omission of a specified

part would remove the phonetjic environment which, according to generative
D phono1og1sts, causes the base segment  to assume a.part1cu1ar surface form;
&

for example, omitting /8/ from eighth should produce "eight" w1th a final

.[t a1though the /t/ may be unre]eased). S1x types of items were r:ed:




1. Compound words in wh1ch the final segment of the first element

and the first segment of the second element are the same phoneme:

° &

homemade (The part ‘to be omitted is -
earring under11ned‘1n all examp]es ) '

Here there are phonetic and phono1og1ca1 c1ues to the duplicated segment:
/ : botp the doubled consonant and the preced1ng vowel may be slightly lengthened;

and the'stress pattern is that of compbund words and contrasts with what

~ would otherwise be rhyming items, such as pomade and hearing.

2. Compound words from which a segment is a1most.ent{re1y dmitted by
. -4 . : ,
many-native speakers of English,

-
grandfather B . [graenfagarj ' '
+ windshield - [wm:nd ‘ <
V windmill " | [wIn:mI1} ‘
3. Derjved forms in which a segment is omitfed.or changed with the
Ce additjon of a bound morpheme: 1 o « \
. o natural o -(/ey/. in gg;ggg changes to /ae/) ‘
pressgrg; ' . ’ (/s/ in EEQEE change? to )
eighth (the /t/ in _1gb§_d1sappears or becomes
& a . ? b | a tap.) B ’ - °
) 4. Plural forms in thch the fina]asegment of the singular i8 cﬁénged
~ phonemically or allophonically: e ' -
- 1eaves and wolveg c (/f{ changes to /v/ with p1ura11zat1on )
plants and pants (the /t/ d1sappears or becomes a glottal

v
*

K o stop, a1though phono]og1ca11y it mustube
| there, or else the p1dr61 morpheme would be

J | S f : : _ pronounced [1.)

-8 -

iy




5. Inflected and un1nf1ected forms in which medial /t/ and /d/ are
phonet1ca11b represented as flaps in many American d1a1ects .

'

rider and writer

wedding and getting
catt]e ane' middle . : )
For r1der and wedding, the lengthened vowel gives a clue that the medial stop ‘
is vo1ced In ggttle_and middle, th1s clue is nat present ‘q'
6. Single morpheme items in which the underlying nasal /n/ becomes /()/
in thelenVJronment of a velar stop:2 |
pink and finger | : e
The complete Tist of 21 items appears‘in Table 3 (be}ow) which presents |

the proportion of positive responses produced by each sUbject group for each |

item.,

Scoring and Interpreting Responses

-
<

. Determining what should count as an acceptable response presents some

problenms., since there are six different ways a person might respond to the task
even if he successfu]iy omits the specified portioh’of a triaT woed. The sub-
ject-might. supply: | ) ¢ -
a)-’a phonetic fragmeﬁt (e.qg., [ho] for homemade), and'nd'meaning.

b)"a phonetﬁc fragment ‘of the test word, and an'uhexpected definition .
that fits that fragment (e.qg., [ﬁii] for 133325, meaning "to go, or to exit")

c) a phonet1c fragment of the test word, but a def1n1t1on for the expected “

morpheme (e. g. [wIﬁ] for windmill, meaning "the 'win' is blowing™).

d) the expected morpheme (with correct representation of the cr1t1ca1

segment), and no meaning: (e.g., [wEd] for wedding, but "it's not a word").
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. -e) the expected morpheme, but- the def1n1t1on of’//homophone (€.9.s

[eyt] for ej hth, with the definjtion, "I ate some pie").

f) the expecged morpheme, with the definition of that morpheme (e.g.,

17

[paent] for.pants w1thout the [s] with the definition "panty-ho(se)") o E

£

|
i
0bv1ous1y responses of type f prov1de the strongest argument for morpho- ' »
phonemic segments. But there are several reasons that a subject might fail i

to'prodUCe type”faresponSes; even if. his underlying, representation of the word

J |
conta1ns such an abstract segment : ~
S 2 . :

1L SubJects m1ght interpret the task at a literal level, de1iberate1y .
w® »
,produc1ng phonet1c fragments“ Inquiries about meaning might not alter th1s ' :

i
1nterprétat1on of ‘the task because for several trial items a phonetic fragment

produces a meanTngfu] word (part1cu1ar1y homemade; windshield, windmill, eighth,

1eaves, plants,’ pants, -and pin )

2. SubJects m1ght separate words by om1tt1ng more or less than was re-

'\quested, For examp]e, one first grader, produced [M1n$] for windshield and

said it'was a thipg on the front of a jeep'to pull cars with.

‘3. A subject might be prompted by phonetic s1m11ar1ty to think of a near
homophone and therefore be 1ed to produce a phonet1c fragment rither than the 0
eXpected morpheme. Th1s cou1d exp1a1n why some subJects produced [ﬁ1v] "to
ex1t") rather than [11f]'when asked to omit [i] from leaves. (Ten adu]ts and

-—

six 6~year-olds proauced this-response )
4, Even though -a subject produced the expected morpheme he might be mis-

Ted by a homophone to produce an. unexpected mean1ng‘for the remnant. For

examp]e, e1ghth W1thout [Q] y1e1ds “ate" (the past ;;nse of eat) as well as

"eight".
1 %4




5. Subjects might not have conscious access tosmorﬁhophonemic.seg-
ments, even though they have such segments in deep-1eve1'representations.,
6. Finally, ybunger'subjects especially may not be able to express'a '

- meaning for the reméining portion of the wokd.f

One can also argue that successfu] production of the anticipated morpheme

and its meahing might not constitute sufficient evidence forvmorphophoneﬁhc 3
segments.’ There are two reasons: » » ‘
. 7. Subjects might know and refer to the spelling of the word to accomb]ish .

the task. Several adults commented that they performed the task'this way; but

even some first graders' performance might be influenced by spelling knowledge.
8. Production of the ant%cipated response may be ﬁrompted solely by .

meaning relationships,' even though the test’item and the component morpheme

may‘be stered as dist;;Et\TExieg]kjtems. |
For all these reasons, it is clear that\?so4ateg responses or responses

by an individual FubJect cannot be interpreted as ev1dence for base, generative

segments. Howevdr, tendenc1es of groups of subjects to produce respvnses of

one type over another are meaningful when the groups can be compared on the

basis of some independent measure of language performance (and by implication,

competence). "

" To make such compafisons, responses were_c]éssified fifst accerding,to

the categeries a through f described above. 1In a liberal approach to scoring,

. responses of types a, b, and C Were Judged to be negative responses (they sup-
ply no positive indicat1on for morphophonemic segments) and responses of types

» d, e, and f_Were grouped together as potentially positive responses (these re-

sponse types are at least not’ inconsistent with the claim that children are




generating variable surface forms from a common abstract, generative form).

In a more conservative approach to scoring, responses of types a and b
(only) were Jjudged as negat1ve, and responses of type f (only) were judged
as pos1t1ve. Both scor1ng approaches were used.

Predictions based upon the assumption that segments become progressiveﬁy
more abstract at least through early childhood years are: (1) that language
advanceo first graders should supply a greater proportion of positive responses -
and a smaller proportion of negative responses than language deTayES\i;;1dren
of the'same,age§ and (2) that language delayed first graders should supsly very
few positive responseé'overa11,, If, on the other hand, cne assumes that abstract
segments are present from very early in the course of language development;
language advanced first graders‘might still bé expected to'outperform language
de]ayed peers for some of the. reasons discussediapoye;7houeyer; there would be

a clear expectation that Tower achieving children would produce a sizeable

number of positive responses on the experimental task. Adults would, of course, -

bevexpected;to outperform first graders according to either of these hypotheses

because of advantages accruing from literacy and maturity.

Results

Table 1 presents the proportions of responses of each of the six types

|

fo% each subject group. Summary statistics are presented in Table 2. Clear

differences appear between groups in the number of responses that might be con-
! . .
s1dered pos1t1ve ev1dence for abstract segments (types c, d, and e). The adu1t

group is very c]ear]y superior to both first grade groups, and language advanced »

f1rst graders are super1or to the language delayed group (p<€.001 for all com-

parisons). «Comparing responses of type f only, the same pattern of difference

is observed, and the Tevel of significance of,difference is still .001.




—

-~ Insert Table l/About Here

L

Comparisons of negative reéponses (types a_and b) fit the same pattern:
Tanguage delayed first graders produce'significant1y more negative responses
“than language advanced 6-year~o]ds, who in turn produce more negat1ve response

-’/

than adults.

Insert Table 2 About Here

Desp1te the differences.between groups in task performances however, the

fact remains that the 1anguage delayed group was able to penform the task suc-
,,»"cesstTTy on a substantia1 numberfOf'1tems. 0ne-th1rd of their responses are

of types d, e, and f, with 27% falling into category f. Examp]es of such eate- \

gorical changes as pressure to "press," m1dd1e to ”m1d " pants to "pant " Teaves

to "leaf," wolves to "wo]f " wedding to "wed " and ridér to "ride" come from these

non-reading f1rst.graders as well as from their more literate age-mates. Table 3

‘presents the proportions of positive respenses (types d, e, and f) on individual

items for -each subject group. ' o .

N | : ‘ . » L

. - Insert Table 3 About Here v

- Clearly, children in this sample supp]y pos1t1ve evidence that re]at1onsh1ps
exist, both at a semantic and at a phonological .level, between derived word forms
and their component morphemes. Whether the comnOSEnt morpheme and the der1Ved

. form are re]ated phono]og1ca11y through an under1y1ng representation conta1n1ng
“one or more abstract morphophonem1c segments can only be inferred, rowever,

'qua1itative aspects of children's perfonmance on this task suggest that ‘this

- 13 -




1nterpretat1on may be Just1f1ed

-~ One- 1nterest1ng feature of - the data consistent with this 1nterpretat1on
is’ that children appear to be qu1te tentat1ve about the nature of segments
that hold positions subJect to morphem1c change. Children frequent]y demon- |
strated uncertainty or hesitancy about a segment, occasionally produC1ng two

d1fferent forms or vac111at1ng between forms. Rider and writer produced

several examples.' The tape captured the whispered indecision of one child on

writer. He whispered [ray] and then [rayt], then said [%ay] out Toud. When

asked the meaning, he said, "Getting a’[}ayd]." On rider he paused and thought -

before producing [}ayd].' A.gir1‘pronounced a clear [}ayd] for writer, .but
demonstrated'the act of writing for the:meaning. ,

. Another subject saidawad],distiggtly for wedding, but paused and tried
it ont again'befOre giving the meaning, "A wet towel." Vowe1.1ength and |

P

f1na1 consonant voicing were c]early d1fferent Middle, cattle, and pressure

produced similar examples. On‘pressure, ch)1dren might not previously have
been consciously aware of the change. ﬂThere were 4/6?73\speech-correction
examples, A gin] from tne.1ow group: "[prEg] (means) preshing, pressing.on
- something; you can just'say presh.” A boy from the high group: "[prEsj;‘I m
presh-, pressing on something." | L
Cni1dren aﬂso showed,a tendency to produce these tina1 segments weakly
or‘faint1y. Final /d/‘or /t/ was often reduced to the $aintest alveolar -tap .
if it was present at all. Many chiidren said [nln] or[nlnﬂ ;'some\of‘tnem'nent
", on to-talk about the wtnd.and said it the second time with a clear /d/, but
some pronounced the word just as ambiguousiy throughout; supplying examp]es
such as "The [wIni} blowing,“ or "Whoo-oo=oo!" Some children produced segments

that seem ha1fway between the two cho1ces. This was noticeable on pressure

(someth1ng between l"s’ and Tg_'] ) on wolf ( [wU]vf]) and on Tn1dd1e ([mIdt])

-].,4"mQ
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| Responses to items containéng medial flaps (intervocalic /t/-and /d/) -
offer aﬁother indication that-6-year-olds treat phohetic }nformapion according
t0‘the.same rules that govern adult performance. If the media1.f1ab occurs
in an inflected form (e.g., getting) and if bothlthe inflected form"and the - o
base word (ggg) é}e'very'frequeht1y used, then children cbnvert the flap to : .
/t/ or to /d/ as adults do. Howeyer, if one of these forms (either base or :
derived) is an infrequently used word for children, or if thé medial flap ocguré. :
in a free morpheme (Tike cattle), first graders tend to convert it to /d/‘or

/t/ about équa]]y. Table 4 presents the data for all forms containing medial

flaps” (getting, wedding, rider, writer, midd]e,'and cattle.) : v

c.

Insert Table 4 About Here o ) ..

Get, getfing, rider, rider, and write are words very familiar to‘chi1dren

(Wepman and Hass, 14%9), but writer may be an unfamiliar word (write is on the .

7-year-01d Tist inl Wepman and Hass, but writer goeé not appear),‘kﬁﬁternative

explanations of refponses to yrjggﬁ_might be (a) Fhat-fhis'item followed" rider
in presentation, End (b) that the’ﬁfTustrativevsenthcé for this word was not
sufficient'to cémpel a11'chi]dreh to make a connéction~--perhaps beéau§e it
contained two independent clauses ("Mr. Green yri§g§_bobks for chi1dfen; he
is a writer.") | |

Responses to cattle were equé]]y”divided,between'/t/ and /d/, despite the *

possibility ofltonverting thé first syllable tb‘the;fami1iar_but unrelated word.

“cat. - Equiva]ent performance was expected on middle, but 7 first. graders pro=

duced [mId},in conjunction with an appropriate meaning (e.g., “midnight" or
"Mid-West") and this degreg'of acquaintance with-a related form seems to be re-"

flected in the results. -

o

o
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‘ Differences Between Groups | | \
|
|
\
|
i

A1though ch11dren respond to many of these 1tems in much the same way
adults do, it is also apparent that ch11dren S performance d1ffers from .
adults’ 1n some ways. S1x—year-o1ds tend to have stored versions of some
| lexical 1tems that differ n3%1ceab1y from. standard adu1t forms. For a few» }\\i>. A‘
of these first graders, “the singular version of wolf was [wU{] or {hu{] and .
-the corresponding plural [ths].or-[wU]z] " [Ltr] may actually have been the
singular form of leaves for some children. For two Joungsters.ithe initial

morphemes of grandfather and graham crackers were homophones, a1though one-

settled on [graen] and the other on {graem] for both crackers and anceston&.
Responses to items or d1scuss10ns of mean1ng produced the fo]]ow1ng add1t1ona1
" 1mmature forms: [ho d] for ho1d [meni] or [mI?1] for middle; [eyr-r1g] for

'earr1ng, [wIn] for W1nd and "nash potatoes" for mashed potatoes.

A second d1fference obserVed in the performance of ch11dren compared to
adults 1n “this samp1e ts that vowel shifts do not appear in the data from young
subjects but do appear in responses from adults. One f1rst grader d1d produce
"nature" for natural, but this was the only examp1e. H1gh schoo1ers ‘on the

. Other hand not only app11ed that strategy to the word natural but a1so applied
1t where 1nappropr1ate~ [ﬁEr] for 1eaves. [rId} and[rodl for r1der, and [pr1y]
for pressure.) Young adults. seem to expect vowel changes to acgompany morphennc
change; whereas, first graders do not yet show this expectation..3 | .

Neither of these explanations (immatUre forms or vowel sh%fts), however,
explainsmuch of the difference between child and adult performance. A larger
share ot that difference can be.expiained by adult subjects' knowledge of ortho-
graphic representations of words.-lspecifica11y, know1edge of spe11ings could

s ‘ have helped adult subjects divide words between component morphemes, thus pro-

~ducing more responses of type f and fewer of types a,”g, and c.

-+
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Neverthe1ess, the data suggest.that children just do not share the same

~ knowledge that aduTts have about the phono]ogicai forms and meanings of

many common words and their inflected or compound.derivatives, even though .
they might know these re1ated forms when they stand aione or appear in other

contexts. Grandfather, eighth, and pressure are particu1ar1y good exampies

Several ch11dren did not seem to make any connections between eighth and
eight, for examp]e, at -Teast within the parameters of the exper1menta1 task

Know1edge of spe111ngs does not appear to be a reasonable exp1anation of -

the difference between language advanced and language delayed first graders.

SubJects in the advanced group had begun to read but 1t is doubtful if any .

of these children could spell more than 1 or 2 of the trial words. Two other
exp1anations of performance differences need to be considered (a) the ad-

vanced group were better at separating words, and (b) they were better at

supp]ying meanings. v G
o Examinati;kaof the data indicates. that ability to separate words does not =

account,for much of the difference between the two groups: on less than 3% i

of -all trials did the 1anguage delayed group fail to produce a reasonabie

separation of words (omitting what the diréctions called for). Neither do the

‘data suggest that theﬁadvanced group'were particular1y superior invsupplying

'meanings. They did supply more pOS1t1Ve responses W1th appropriate meanings

(type ), “than did the delayed group, but they also supplied more p051tive res
sponses without meanings (type d): advanced group, 27 1nstances (8.5%) 3
delayed group, 21 instances (5%) . ) * ' - | ,

A more reasonable exp1anation of the difference is that the advanced -group
had simp]y'acquired more knowledge of base words and their derivative forms
and the phonological and.semantic relationships between them, than the delayed

group. Advantages in experience or in tuition or greater ability to learn might
: . ' . +




account for their superior knowledge.
This account of the difference amounts to a claim that the advanced
group had, in fact, made greater progress toward adult Tinguistic per-

formance,_and by implication adult 1th§uistic competence,>thanltheir, lTower-
, . : I ) o
performing age-mates. The inference that these youngsters utilize a higher L

o

proport1on of morphophonem%c‘segments in the1r\SQgr:d representat1ons of

words is consistent w1th generat1ve phonological th ory

s
N,

A Second Experiment : : P | y

An a1ternat1ve exp]anatlon for the d1fference in performance betweenﬁ

‘ 1anguage advanced and 1anguage de]ayed first graders might be that advanced o
subJects were %%1ng acoust1c -phonetic clues to make appropr1ate changes An
“base forms when the compounded port1ons were removed. Instead of us1ng

stored know]edge‘of related word-forms, these sdbjects might be using, for
example, such c}ues as vowel 1engthen1ng (as in rider VS. %riter) cr the.

‘occurrence of [z] as the p1ura1 morpheme (as in pans vs. pAnts) to. 1nfer a

voiced rather ‘than an unvo1ced stop. The f0110w1ng mini- exper1ment con- -
ducted with same of the adu1ts ‘and 6-year -01ds in th1s study indicates that
first graders are not re1y1ng, at 1east pr1mar11y, upon acoustic-phonetic “
. Cclues to under1y1ng,representat1ons as their chief means of perform1ng the
task. | | | j ' |
.,Three.additiona1 items were given to a few randomly selected first

* graders and young adults.. Subjects were asked to omit the p1ura1 morpheme
from words end1ng in -ants, -ance, and -ands, presented ﬁh the same manner o .

as the other exper1menta1 task All subJects were given the words plants,

glance, and 1ands, but Tanguage de1ayed first graders were given, in addi-




t

't1on, the words dance and hands so that the effect of word unfam111ar1ty
—'7'——\

“could be" assessed (1t made no d1fference)

Except for one response of "p1an" for plants, h1gh schoo1 subJects

responses were perfect]y consistent with the spe111ngs of these words

Al first graders performed very d1fferent1y from adu1ts on g]ands (a11

_ sa1d "glan"), hut 1anguage delayed subJects performed d1fferent1y from

~‘everyone else on plants (all said "p1an"). Table 5 summarizes the results.

L, ©

‘Insert Table,5 About Here: *

»

If subjects were performing thevtask on- the basis of acoustic-phonetic

. clues, they should* produce responses of "glant" for glance nearly as often

as they produce “plant" for plants. (In both instances, an unvoiced /fs/

follows a nasa1 continuant /n/ ) Instead, g]ance was interpreted as "glan"

by all subqects. For plants, however high schéolers and 1anguage advanced ”

children produced “plant?. ' Th1s suggests that these first graders refer
to know1edge of an under1yLng representation of plant and p]ants conta1n1ng
a /t/--know]edge ga1ned j&om the man1pu1at1on of these 2 forms over many

uses, High schoo1 subJects may have done the,task in the same way, but they

'3

- may ab qas11y have used spe111ng know]edge.

On glands and hands, children should occas1ona11y respond "g1and" or

”hand" rf they are respond1ng to surface phonetic clues , to underlying
representat1ons (there is at best a very slight phonet1c d1fference between,
for examp]e, bans and Qands). but no first grader gave a response end1ng in
a clear [d]. The fact that tenth graders always gave responses end1ng in
[d] probab]y verifies their reference to-spellings, as well as underlying

"

represefitations, to perform the task.

-19" ’ I .
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The word pans was included among the 21-items in experiment one‘as a

- compar1son to p1ants, glance, and glands. According to the rules of Eng11sh

a noun ending in [aenz] cou]d be the plura] or possesive of a word ending
in /d/ (or any: voice consonant); hut it cannot be the plural of a word L
ending in /t/. Nords endtngcin /t/ must form their plural with the voice-
Tess sibiTant /s/ A1l first graders in this éamp]e observed the.constraints_-
of this rule: none of them produced a phonetic fragment ending in a clear |
/t/. On the other hand, a few of them (3 out of 36) produced a response- |
ending in /d/ ( [baend] This result. supports Berko's claim (Berko, 1958)
that ch11dren observe the regu]ar1t1es of the 1anguage even when they can- -
not use those ru]es product1ve1y—-to recover a component morpheme, as in \
th1s tasks or- to add an inflected ending to a nonsense word, as in Berko S
task, ;However, the meanings children supp11ed for pans did not always -

- Observe the constraint égainst morphemes ending in /t/: three children

gave meanings such as;fpantfeg", "ogntS", or "pant Tike a dog". This
suggests_that,phono]ogicp] representattons.and meaning associations are

‘not so neatly tied together}as generative‘phon0109tsts wou1d predict, at :

least in the minds of some first grade children.’

Acqu1s1t1on of Morphophonem1c Segments.

 The suggest1on has been made above that ch11dren learn the specifie
eurface ass1gnments of under1y1ng abstract segments.through maniputation .
of the base'andvderived_forms in oral language use and that such Tearning
is still very mdch in progress for first grade chi]dren: The data show
that children produce a highervprooortion of positive responses -(types d, e,

and f) when the trial word and its component morpheme(s) (e.g., windshield

and wind) both occur in common childhood usage.

a : - 20 -
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Responses produced on getting, wedding, rider, writer, plants and pants

illustrate this ﬁoint. “For 3 of these items--gettirig, rider, and ‘plants--
~ both the base form qnq the,infleéteq form areovery\fahi1iar fo young child--
ren. In contrast, either the;base‘form or the iﬁflected form of wedding,
y[iggr, and Qgg§§_weré presumed to be much less familiar to young children
(wed, writer, and ggg;;;%ould bé the 1ess-we11-known‘f0rﬁsi.
7 Table 6 presents the ‘proportions of pOSitiyeﬂ}esponses"(type f only)"
1 and négafiye responses (types a and Qjonly} produced on ﬁhé familiar items
' vs. the 3 1essx{;:;1{ar ftemé._‘Both the advanced and de]éyed groups pro-. |

educed more posi% responses on ge}ting, rider and plants than on wedding,

|

\

\

)

|

}

}

y' S, writer, and.Qggﬁ§, but the difference on.the 2 types of words was more .
~dramatic for the de1ayeddgroup. Clearly, the 1énguage adyﬂhced group's
i represeﬁfations Q% these words is closer to the adult represenf%tjon, anq

this is particu]ak1y true of words less common in childhood use. :

-

Insert Table 6 Abdut'Here

. ' It is-interesting té spectilate abput the specifics Bf the process
through which chi]dren‘might acquire ﬁorphophonemic‘représentations, al- .
though this study suPp11e§ only hints toward the consgiiftion of such an
account. »Evidence presentéd here suggests that chi]drep.may become aware

} o of a meaning re]atiOnéhip between a word and i;s deriyative form before _
they have learned the adult phono]pgica].form for one of the ﬁtems. The

child may say eight correctly, but pronounce the cardinal humbgr as [eyQ].

Given opportunity to C6nVert eight to eighth and the reverse in meaningful

‘1\
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situations, the child deve1ops an abstract morphophonem1c representation
capable of a1ternat1ve surface representation, > ¢S appropr1ate. At tha&
time, the child's pronuntiation of e _lght__m1ght ref1ect a slight change.
Anoth&r poss1b111ty is that a child might learn an 1nf1ected form

and its base form as separate items. For example, wolf m1ght be 1earned
as [wUf] at time 1, and wolves 1earned as [wU]i] at t1me 2, in different
contexts., E1ther of these words m1ght move toward the adult form inde- | |
pendent?y prior to the t1me that a common under1y1ng representat1on 1s

formed.’ Conrers1on of one form to the other with a meanjng as$ociation

is oresumably thehﬁearning experienée'that would generate the abstract

representation. B | o

" An 1mportant pr1or quest1on for our understanding of children's \ﬁf

acqu1s1t1on of morphophonem1c segments is the degree of spec1f1c1ty of :

segments when a word is first added to a child' s repert01re. Some 1nvesti-

gators have reported a considerable amount of phonetic var1ab111ty in the

utterances of very young children (Ferguson and Farwe]}, 1975; 01msted, 1971).

Data from this study and\fron:a related study’(Jones, 1979) suggest a
~considerable degree of tentativenéss or variability in schoo]—age'chderen's

segments in some'task'condttions. i course, if children's segments uere

wildly unspecified, it would be hard to account for successful speech )
,commun1cat1on. Yet if they are fully specified (in terms of features)

when the word is established in the child's lexicon, then some explanation

v

* must. be given to account for changes in segments at a later time. The

/
come about.

account offered above may be he1pfu] toward understanding how such changes

a
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| EvidenceAfroﬁ a sample ;f first grade children shows that.ali sub- g -

jécts understand (at a-sub-conspious'1eve1) re1ationéhipsvbetween the

,; m?anings and. phonolggical forms-of inf1e;ted or;&gmpound words and.their‘ ‘ : _w

" base morphemes. A1fﬁough suqh‘kﬁowgedée;has beem demonstrated,at -least

‘ oﬁ some items by é&ery chi]d'in the samp]e,'there are clear differences

betWeen chiidren as well aS'betwézn adults and children‘ﬁn the extent.of

sach knowledge. Many children seem not to have 1earned‘ejther the phono-

1og?ca1‘reTationship or the meaning relationship, or both, betwéen such

forms as grand and‘grandfather; writeaand writer, and press and préssure,

" Children whosé‘1§nguage achievement andAmeta-Tinguist§c abilities are high
pessess such know]édge to a greater egtent than children whose achievement
and metalinguistic ability are poor. ‘ )

Language usage, partigularly the manipulation or convers{on of a
derivative to -a base morbheme or vice versa, would seem to be the meéhanism
through which children aéquire the abstracf underlying representations.ofv

such related word-forms. Children's mi§pronunciations of words--some onL,'§

which might even have been learned from adults (e.g.; [mf%]l fo} midd]é,

he 4

N

and [wUfs}vfor wolves), and some of which presumably would not have been _..*v '
A= . v - 3

heard (e.g., [}Igmli]ffor windmill) --also reflect imcémp]ete learning dué(if_

W

ol

N
The language of -first grade children may a1§o be incomplete in another

to Timited exposure and language maﬁipu]ation opportunities.

sense, too. Evidence presented here supports Berko's claim (opﬁ cit. )
that childfen differ from adults in their awareness and utilization of the |

phon01ogica1 regularities of the language. ;Ybungsters in this sample seem

to ighore the possibility that words ending in [@eni] could be represented*




- - '5%?‘ *.
. g 2

as /aendz/ or /aenz/,\they show no “tendency to. convert vowel segments, as

v

in nature- natura1, and their responSes to words like r1der, writer, getting,

‘and W edd1ng reflect usage probab111t1es rather than acoustic- phonet1c cues

or phonological rules. )

If children do not productively employ phonological rules te the exteﬁt
that adults Ere presumed to do, can it be that segments in children's repre-
sentations .of words are abstract morphophonemes as generative phonologists
claim adult segments to be? It seems that they are. Even though some child-
ren are limited in their perception of re1ationsnjps between derivative word-

T

forns, all children demonstrate knowledge of some of these relationships and

.make some phonetic changes in segments when producing those forms. Children

differ from adults and from one another in awareness of lingusitic regulari-
A » .
ties, not in observance of these regu]arities; Di fferences -among children in

ability to learn as well as opportunities to learn would account for differ~

‘ences in the extent of such awareness (L1berman and Shankweiler, 1976).

[ ~

Data from this experiment suggest that children's segments (in certain
word positions) are abstract in the sense of being 1552T51535}y”2322??ﬁed.
Accord1ng to generative phonologists, segments are abstract when they vary
systematically, at the surface level. For example, the prefix /in/ takes on
the forms [In] (insect), [}m] (impart), [Ig] (income) [IT] 111ega1), and
[;k] (irregular), obeying a rule of homorganic assimilation. Segments would

be Unspecified if tney vary within prescribed limits, but unsystematically.

*Children seem to treat flaps, for example, as alveolar stops; but in the

absence of knowledge from derivative forms, they convert these f1ap§ to /t/

or /d/ about equally and in randonrpattern. Such as interpretation allows

for the fact that children's segments vary regularly according to rules of




| the language, and it also allows for learning prodesses to work on these’

segments--toward greater specification at the lexical level while retaining

their abstract, generative. potential.
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NOTES

Divisions between groups were also based on-analysis of the tasks and-
arguments about performance levels with sma11 probability of chance

occurrence.(Jones 1979).

Accord1ng toe generative -phonotagical theory, Elﬂ_ and flggeg_are repre-
sented at the deep 1eve1 without the ve1ar nasal /Q / (/pInk/ and /fIngar/).
There 1s no clear data from e1ther adu1ts or children to verify that this
deep level representation is psychologically real. Fromkin supp1ies’a' |
speech error example suggesting the psycho]oéica].rea]ity of /ng/ as the
Lnder]ying’representatiOn 6f’[0] . She cites an instance in which the

| hame Chuck Young was pronounced [gl\ﬁ:)k YA g],' the [g] left in the last
name presumably coming from the underlying cluster /ng/ (Frpnkin,'1971,

cited in Hyman, 1975).

Underlying representations of pink and finger predicated by Chomsky and

Halle (1968) are not apparent from the data either from adults or “from’

children. Some scattered: examp]es suggest, however, that /pInk/ and -

/fingar/ may be the underlying forms for a few ch11dren. Foue children

produced a clear [bIn]for pink and the 3 produced [}Iﬁ] for fjﬁgeg; also

a few other chi1dren pronouneed the initial CV portion of the word with a

nasalézed vowel buf ho»c1ear /n/. Possibly these chi]dren'were omitting

the velar stop and retaining the /n/, a1though they simply may have fa11ed
.ﬁin#de~nasa14ze*%he>vowe1 ‘when they omi tted /q/ “High schoqi,subJects '

supp11ed 11 cases of [pIrﬂ ‘but these responses obvious]y cannot be accepted

as ev1dence for /pInk/ because of. thé ease with wh1ch adults can refer to

el

spe111ngs for th1s task. C L | .
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4. Procedures and equipment used in this stutly do ot élla;'clear identifica-
tion in all cases of the segméhts children used or'reso]ution‘pf the issué
of the degree and kinds;of variability. _Chi]dren's hesitancy, tentative-
ness, and variable prénunciations are clear fendencfes, however, within
these data.v | .

5;;>£§g§_was assumed to be a rare form, but® it turns out that chi]dren are very

t fami]iarAwith 'panties,' 'panty-hose"(fpanty—hb"), and 'bant-]eg? és well

» as the verb 'to pant'.
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 Table 1
) -0 Proportions of respbnses within each of six respénse types prodﬁced by .

adults, and by Tanguage advanced andtlanguage delayed first graders.

; Response Type - Explanetiona o ~ Adults | Advanced . Delayed

A - Phonetic’ fragnent, no meaning 5et' .05 .26 38 .

~ o e.ges [fay] -»"deesn‘t-meah anything" - | ‘ -

o B - Phonet1c fragment homoph meaning -~ .09 ' ..134 \v '.19
e.9., [raj] - 11ke rye bread | i .

C - Phonet1e fragment, morph. meaning - | .00 | .07 .09v "
e.g., [}ay] - "thh a pencill) g o

D - Correct motpheme; eOfmean;ng . . .03 .08 .05

v:e g., [rayt] “I'ddn't know"

E - Correct morpheme, homoph mean1ng 3 04 .03 .0
e.g., [rayt} "1t s not wrong" |

F - Correctgorpheme, morph. meamngb o ©.80 | .43 .27 .

yt] - "write a letter" - ' ' T ‘ (\'

o N . b

Responses of types D, E, and F combined .86 T .54 .1 .34

1\ . :. o ' 4
ﬁaEthples‘are from the item writer. Paraphrases of actua1~responses~are'used
except for type Bs no responses of this type appeared on wr1ter ’ !

bD1fferences between groups (a1l comparisons) significant at .001 level.

N .




. | o Table 2 . -
Summary statistics for adults and for 1an§uage advanced and 1énguage delayed
first graders, based on responses of types Q, g,'and f combined.
' First Graders ‘
| - Adults = Advanced  Delayed ‘
. Number of subjects . 200 T 1 .20
Range of scores a 14 - 21 6-18 3-15 oo
Group mean 16 . 139 9.4
Median® R |: I 14 9.5
Standard deviation , 1.76 . 3.00 2.64
. ™
a - }i“?
|
,1




=~ AV Table 3 : i

B Proportions of positive responsesa to individual items Bybducé& by adults

and by language advanced and Tanguage delayed first E?éders?i

First Graders

Items . | ' Adults Adyahced .Delayed -
1. grandfather - | S Lo 567 . .15
eighth - a .80 .75 45
pink . .70 19 .05
4 rider o .85 - .88 . .68 .
5. windshield o 95 .81 74"
6. cattle S P | .38 .15
7. leaves  : 35 .56 BN,
8. writer | .t .63 .25
9. pressure . .80 .19 .33
10. earring _L.00 © .81 463
11, wolves ' - .75 , . .88 .70
_ 12. middle . 1.00 . .63 © .30 |
e » 13. plants ',“ s - .95 L8l 74 .
14 getting .. 100 ° .88 .65 ‘
15.  homemade - 1,00 .75 Tona0°
16. ‘pants . .85 .38 T L.2s
17 * finger. . . 45 W13 - .05
18 windmill | - .95 .81 .70
19. wedding . 'L.00 63 .53
20. natural - ' .60 - .06 .00
21  pans B 1.00 .88 .90
_“aRESPONSES oj;types d, e, and f are included as positive indicators of under- .

lying morphophonemes.
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Table 4

Comparison of language advanced and language delayed groups' responses

to item$ containing medial flaps.

©

Advanced Group - Delayed Group -

Ttem 'Rspns No. Rspns No. Rspns  No. Rspns No. .a' N ]
getgyyl E get'd-‘14 ged -0 get - 13 ged - 2.
}wedﬁigg_ . wed - 10 wet - 4 wed - 10 wet -7
rider | “ride - 14  rite - 0 ride - 13 rite - 2
‘writer - write-“ld‘ ride - 3~ write- 5 ride -12
>cat§lg R cat - 6 cad -6 iat. - 3 'cad -4
middle  mid ;- 10 mit -4 mid - 6 mit -4

t

w
e
A

Q' -




. 'Table 5

~first grade groUpé and high school subjects. .

plants

glance

glands‘ _

Results of experiment two. Responses to plural morphemgfomission jtems by -

Groups N/ gt ng gy 4l o) JdfR
Adult subjects, 5 1 4 5 0°0 0 5
A1l First Graders 0 -6 4 10 0 0 10 0
- ’Languagé Advanced - 4. 0 4 4 0 0 4 0
Language Delayed 6 6 -0 6 0 0 - .6 0

glance represents the response "glan".

aLetters represent the segment at the end 6f the response, €.9., /n/ undér



Table 6. . .
Proportions of positive and negative responsesa'broduced by a]]&?irst graders
and by 1anguade advanced and language delayed first graders on jteﬁs of higher

and lower familiarity to children.

A1l First Graders - Advanced Delayed

Items ' ‘positive negapive-<positive,negative positive negative .
2 Familiar forms <
~getting .75 .06 .88 .00 .65 .10
. C ) . . \.‘\\ . . )
rider . » .75 - .06 - .88 .00 .65 »10
plants .67 .33 .69 .31 65 .35
LS -
Total - 3 items T2 .16 - .81 .10 .65 .18
1 Unfamiliar form S L : \\\ e
wedding .56 .31 .63 .25 50 N35
writer 42 42 .63 .19 {TEE\\\\—J} 0
- A" A Py
pants ' .58 31 75 7 .25 .45 - .35
Total - 3 itens 52 .34 .67 .23 .40 .43
. X,
3
o »
K] '*
," a -]
37




