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To sccount for vowel alternations ia forms such as divine~divin-
i1ty, Chomsky & Halle (C&H) propose the Vowel Shift Rule (VSR)
and other rules. This study experimentally assesses the paycho~-

logicsl validity snd generality of these rules by testing the

ED1013,

productivity of vovwel slternation. Subjects were required, in a
mesningful sentence context, to produce a novel derived form by
selecting one of two -uffiinn and‘aftixing it to a base wvord,

| D 0.8, BOZE +.£g/££x. concrete + ify/ic. 1Items were presented
surally and in some conditions, orthographically, as well.
Resulte were consistent: 90% of all responses shoved no.vowcl
change. Less than 4% axhibited the CéH predicted vowel changes.

Tho'vclidtty of the VS8R 1is, therefore, highly dubious. .

NOTE: Papers based on this article were presented at the

' summer meeting of the Linguistic Society of America
in Ann Arbor, Michigan 1973, and at the annual convention
¢ f the American Paychological Association in Montreal,
Quebec, August 1973,




THE PSYCHOLOGICAL VALIDITY OF
CHOMSKY & HALLE'S VOWEL SHIFT RULEL

DANNY D. STEINBERG & ROBERT K. KROHN2

University of Hawaiil

In recent years the Chomsky and Halle aﬁalysia of English
phonology has'become the leading theory of the English sound
system. Besicdes having a profound effect upbn linguists, the
theory i8s now influencing educators concerned with the teaching
of reading and apelling (Wardhaugh, 1969; Carol Chomeky, 1970)
and the ceaching of English phonology (Schane. 1970). Despite
the many compeliing aspects of Chomsky and Halle's de;cription
of English, there is, however, reasum to believe that certain |

, important features of their phonologicalanalyais. along with the
inferences they make from that analysis regarding the nature of
English orthograph} and the naéure of the reading process, may
not be valid. The principal aim of the research to be reported
here is to assess empirically the validity of particular crucial
aspects of Chomsky and Halle's phonological theory.

The investigations of Chomsky and Halle (1968) into the
sound eyetem of English have led them to posit.certain highly
abstract underlying phonological representations for lexical
{tems, and to posit a eet of phonological rules which assign
a phonetic representation to these items., Some of the most im-
portant rules in the C&H system are those concerned with the
vowel alternation of base and derived forms. Prinarily because
vovel alternatione appear in a number of cases of such related

vorde as divine-divinity, extreme-extremity, and grave-gravity,
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and because this relationship can be specified with a Vowel Shift
Rule (VSR) and certain other rulea, C&H claim that speakers of
English have internalized a VSR and operate in accordance with
it in the production and ;nderetanding 0¢ lexical items.

Such a rule as the VSR plays an extremely important role in
the C&H system of phonology. Since the VSR 1is regardéd by C&H
as a general rule, ig applies to any lexical item having the
requisite structural description, unless the item is marked as
an exception., Underlying phonological representations (UPRs)
are posited in order to accommodate the application of the VSR
56 that the expected phonetic representation will be generated.
An invalid VSR would demand an extensive revision of a great many
of the C&H underlying rhonological forms.

According trn the C&H analysis, phonetically different vowels
in cercain closely related words are derived from a common under-

lying abstract vowel. For example, the second vowels in the relacec

words extreme and extremity are phonetically [TY) and [e],

respectively. The abstract representation of both of these vowels
1s, howevz2r, the phonene /e/. In the case of extreme, the under-
lying /8/ undergoes C&H's Diphthongization Rule (& - 8Y) and then

" their Vowel Shift Rule (8Y + TY). 1In the case of extremity, the

underlying /e/ undergces a laxing rule (6 + o). The processes
for other such pairs of words, e.8., divine-divinity, sane-sanity,
are similar. For all of chese, C&B posit abstract underlying

representations which nudergo the same rules that apply to extreme=

" extremity.




Whether English speakers have actually internalized such a 3

rule as the VSR as C&H claim is somewhat questionable especially
since contrary evidence has been collected by some investigators.
Robinson (1967), in an unpublished Ph.D. dissertation, found that
graduate students of English literature produced alternations but
that Grade 9 students did noc.3 Unfortunately, in that study a
group of non-languagg oriented adult speakers was not tested. More
recently, Moskowitz (1972?), in a pilot study, reports that adult
Ss rarely produce vowel alternation, as does Ohala (1973) in an
unpublished paper. That so few.experimental studies have been
conducted to date concerning chh an important hypothesis as the

VSR is unfortunate. The present investigation attempts to improVe

this situation with a thorough and systematic study of the productivity

of vowel alternation. Given a meaningful sentence context, subjects
(Ss) were required to select one of two suffixes, e.g., -ic or -ity,
attach it to a Yase word, e.g.; maze, ‘and then pronounce the novel
dérived form. If vowel alternation is a valid psychological
phenomenon, we would expect Ss to produce a pronunciation of (mzzik]
or [mezitT¥)., A pronunciation of [me¥Yzik] or [mdYzTtY] would raise
serious doubts us to the validity and generality of that phenomenon,
and also of the VSR, since there would be no alternation to be
accounted for. The cases of alternations already in the lexicon
would be exceptions which speakers may or may not deal with according
to such a rule as -the VSR.

In this research, two experiments were conducted. The first
experiment presented materials auditorily only, while the second
presented orthographic materials as well. Orthographic stimulil
were included because given that C&H contend that the orthographical

representation of lexical items in English generally represents the

underlying phonological forms of those items, one may well..consider

the posaibility that English orthography may in 9




underlying phonological forms o0f thoase items, One may vell consider
the possibility that English orthography may in

some way affect ordinary speakers' pronunciation of the English
vowels in derived forms. The efchto of five different base vow-
els [aY], [Tv], (@V], (Gv], and (3¥] and five different suffixes

-ic, -icsl, -ify, =ity end -igh are investigated in these exper-

in;Q:l;'
METHOD
Experiment I

Subjects. The S8 were 12 male and 12 female native English
speakers who vere randomly selected from imtroductory peychology
classes at the Upfversity of Hawail. Participation in the expef-
{iment fulfilled a course requirement.

Materials and Task. C&H's analysis predicts that certain
vowels occurring in the final ayilable of a word will change
when a derivation of that base word is fornéd by the addition of
certain suffixes. Five of the base vowels which the C&H theory
predicts would change vere selected for investigation. These
critical base vowels and their postulated alternations in derived
formas are: [(&Y)--(1) ee 1o divine-divinity, (Tv)--(e] as in
extreme-extremity, (eY]--(&) as in sane-sanity, (Swi-- (a) as in
verbose-verbosity, and [3¥] -=[ A} as in pronounce-pronunciation.

The five different suffixes selected for study were -ic,
-ical, -ify, =ity, snd -ish, All but the guffix -ish are pre-
dicced by C4H to trigger vovel alternation:in derived forms.
fh. -ish suffix wvase {ncluded in the materials to see if it also
would result in changed derived forms since we do have the ex-
ample of the Spsin-Spanish alternation in English.

There were 26 base form iteme used in the experiment. Five

\
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different ordinary English worda were chosen as experimental
ftems for each of the five different base form vowels thus
providing a total of 25 items. One additional special item
with [3Y] in the base form, the name Goldstein, was.included
at the suggestion of Bailey“. The C&H analysis predicts that
the vowel in the second syllable would, with the suffix -ian,

be realized as [1] in the derived from, Goldsteinian, as in

reptile-reptilian.

The 26 base words and suffixes used in the experiment are

shown in Table 1. In that table the two suffix choices that

TABLE 1 GOES HERE

were presented to the Ss with each base word are also shown.
It. should be noted that only one of the two suffix choices 1s.
contextually appropriate, and further, that for each of the five
words with the same tarsét base vowel, a different suffix is
appropriate to the context provided. In the table, the
inappropriate suffix choice for the provided context is marked
with an asterisk. While only one of the‘two suffixes ylelds
the appropriate part of speech for the sentence context,
nevertheless, the creation of a cerived form with either suffix
is predicted by the C&H theory tc result in the same vowel
change (except in the case of -ish.)

The task of choosing betwern two suffixes was presented to
Ss so that they might not unduly focus their attention on the
pronunciation of tie derived form which they were to create. Ss

were instructed that the purpose of the research was to gather
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{nformation concerning suffix preference.

The entire experiment was tape recorded and presented to the
Ss wholly auditorily. The 26 items were arranged in a.random
order for presentation to the Ss. Each base word with its two
suffii choices was introduced and presented to the Ss with a
brief paragraph-like context. The last sentence in that context
had a word deletgd. The § was required to say that sentence
aloud, filling the blank with a derived word that waavto be
created by adding one of the two suffixes to the base word. The
following 18 what Ss were presented for the item maze:
-The word is maze. A maze 18 a confusing path. Say maze.
-Ready? [CLICK - a signal to S to respond aloud]
-One suffix is -ic. Say -ic.
-Ready? [CLICK]
-Another suffix is ~-ity. Say -ity.
-Ready? [CLICK]
-[Ss were required to repeat the base word and the suffixes
as @ check to determine whother the Ss actually did re-
ceive the intended stimuli and, further,‘to determine their

pronunciation of the base word. )

-F111 the blank with the word maze plue either -ic or -ity:

«The city library used to be a maze of shelves. People had

difficulty findiqg their way out once they got in. Then

a new librarian improved thingé by arranging the shelves

around attractive reading areas. The library was no longer

BLANK .

~The word is maze. The suffixes are -ic and -ity. The




sentence is: The library was no longer BLANK.

-Ready? [cLICX]

-[The S vas required to say the whole sentence aloud with

.the newly created derived form. )

Prior to the presentation of any of the 26 experimental
items, Ss were presented a sanple item and a practice item. On
the eample item, vhich was the base word piano with the suffix

choices ®*-er and -ist, the § lietened to someone (om tape) make

the response (pianist). On the practice item, which was the base
word astronomy with the suffix choicela-g; and *-ist, the § hil?
self was required to make the response (a-tronoﬁer). The pur-
pose of the sample and practice items is to familiarize the S
with the test procedure and the requiremants of the task.

The recorded experimental text consisted of five main sec-
tions: (1) Introductory Imstructions, (2) Pinal Instructione,
(3) Sample Item, (4) Practice Item, and (5) Experimental Items.

Procedure. Each S vas tested individually and with the same
experiment tape. The E, & graduate student, tested all of the
Ss. After b;ins greeted by the E, the §s vwere seated at a table
on which there was a microphome. The E took a seat at a table
noniby,out of the view of the S, and played the experiment tape
which ran ﬁbouc 40 minutes. All of the Ss' responses wvere re-
corded on tape. A brief poot-experiuental interview vwas con-
ducted to determine if any of the Ss were avare of the true in-
tent of the experiment, the observation ofAthoir proununciation.

None of the Ss indicated any such avarensss.

Scoring. From the recorded tape of the Ss' responses, two




scorere independently transcribed the §a' pronunciation of each
base word, suffix, and derived word. The transcriptions obtained

,from each scorer were later compared. Any differences were set-

tled by having the scorers replay, discues and rescore the dis-
puted 1tems; |
Experiment I[I

Subjects. The Ss were 8 male and 8 fewalw: nat:ve Eaglish
epeakera who were selected on the same baslils at ln Experiment
1. Tha Se were placed in one of two groups, 8 to a group, with
an equal number of males and females in each. 71The two groups og
Ss are henceforth referred to as the Condition 1 and cthe Condition

2 Ss.

Materials and Task. The materials and Laek were the vawme as

that of Experiment I except for the addition 6f twvo types of sup-
plemental. materials, both of which were of au orthographic nature.
Thue, Experiment II Ss were presented materials visually as well
as auditorily.

.The Condition 1 Ss received one card on which the base foru
and the two suffix choices were printed. For the item maze, tne

following card was presented:

- P e X

~1C

MAZE .

4
——

The Condition 2 Ss received tw., cards. The tirat cavd wan rhe
sanme card received by the Cond!tion 1 38. Ou the sucond card,
hovwever, was printed the two possible derived worde. For ecxample,
for the item maze, Condition 2 Hd4 received th: following two

cards: BEST COPY AVAILABLE




, -1c
MAZE  lno MAZ1C

MAZITY

The spellings of the derived £o£ms followed this rule: Delete
any final silent e of the base word, and then add the suffix.
Thus, maze plus -ic became mazic, and house plus -ify became
housify.

The recorded expetimen&d; text for ixper!ment 1I was the
same a8 that for Experiment I except that the Final Instructions
were varied to accommodate the supplemental presentation of
cards. In those Final Instructions, S8 wete informed Lha: they
would also see cards with words and suffixes p:-inted on them. 'S8
were given a set of printed cards and were asked to turn over a
card whenever a new item was introduced. §Ss under Condition 1

were required to turn over one card while those under Condition

2 had to turn over two.

Procedure. The same as Experiment I except that one addi-
tional E, also a graduate student, was uscd t7 test Ss.

Scoring. The same as Experiment I.

RESULTS

Experiment I

Valid Responses. Since each of the 24 Ss made a response

(the pronunciation of the created derived word) to each of the 26
experimental items, a total of 624 response¢s were made in all,

Of the 624 responses, 504 responses (24 Ss X 21 items) were for
the 21 {tems for which the context appropriate suffix cholce was

-ic, -ity, -ify, or -ical while 120 responses (24 Ss X 5 items)

. | BEST COPY AVAILABLE
ERIC R 11
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werc for the 5 items for which the context appropriate suffix
choice was -ish. Since iny one véwel change of any kind was
produced out of all of the responses to =-ish suffix items (an odd
(3®)] was the target vowel given by one S for quagmirish), the
presentation of reéulta will solely be concerned with the non-ish
sqffix items. Of the 504 responses. made to the group of non-ish
suffix items, 50 were discarded for vafious reasons leaving a
total of 454 valid responses. The analyeis of results, which 1is

presented following the section on discarded tesponeea.‘will con=-

cern only the valid responses.

Discarded Responses. Responses were discarded if the de-
rived word whichlwue producgd: 1) had an odd stress (7 cases),
e.g., [gravnd{ti], 2) had.a syllable deleted (11 case8), €.8«,
[snéVkal], 3) had a éyllable added (5 cases), €:.8+, [mGVzéVak].
4) had a disjuncture, e.g., [henikd¥m--skal], 5) had a fabri-
cated suffix (4 case8), e.g., [ané'kobl]. or 6) 1f the S gave
no response (4 cases). A total of 41 responses were diecarded
according to these criteria. Approximately half of the diecards
(20) are attributable to three Ss. The other 21 discards weare
distributed over 10 other Ss.

In additinn to these 41 discards, 9 responses of one S were

discarded. AllL of these responses have a context inappropriete

suffix affixed to the base word indicating perhaps that the §
was not concentrating sufficiently on his task. Such a large
number of inappropriate euffix selections was unusual in the

experiment. (None of these discards had a change predicted by

the C&4H theory.) BEST COPY AVAILABLE
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Vowel Changes.. Only 12 responses (2.6% of all responses)

exhibited the vowel change that is predicted by the C&H theory.

While 34 other vowel changes did occur (7.5%), these were not
changes predicted by the C&H theory., A total of 408 responses
(89.9%) «showed no changes in pronunciation between the critical
vowel of the base word and the target vowel of the derived word.
These f.ndings are shown in Table 2. In that table, '"nature of

change'" ind.cates whether the target vowel in the derived form

TABLE 2 GOES HERE

has changed in accord with the C&H theory (C&H), whether the
target vowel has changed but not according to the C&H theory
(Other), or whether no change has cccurred at all (None).

C&H Predictcd Vowel Changes. 'The 12 responses which were

made in accord with the C&H theory were distributed over ll'gef
Thus, léss than half of the Ss produced a derived word with a
C&H target vowel change, and only one S provided more than Q
single instance of that change. The exceptional § produced two
CéH changes, both [3Y) - (1] alternations.

It is interesting to note that 10 of the 12 predicted C&H
responses occurred when the critical vowel [3Y] , :rred in the

base word. Ss produced the C&H predicted vowe i) .a the de-

rived word responses for 3 of the 5 different itews: sapphire

(5 cases), tripe (3 cases), and Goldatein (2 cases). No C&H
predicted vewel changes occurred in response to the items gnide

and termite. The other 2 responses which wore predicted C&H

BEST COPY AVAILABLE
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changes occurred in the derived forms of effete (predicted vowel
(e]) and snout (predicted vowel [A]).

Non-C&H Predicted Vowel Changea.f,The 34 non-C&H target vowel

changes (Other) oc;urred with items h;ving 4 of the 5 different
critical base vowela. No changes occurred for items having the
critical vowel [O¥) in the base word.

Over half (18) of the target vowel changes occurred in re-
sponse to base items having the critical vowel [(IY]. The data
shows that 12 of the 18 changes for the [TIY] base items appeared
in response to one item, effete, and that in all cases the voweal
produced in the derived form was [1]. That same target vowel [1]
was the .aly one which appeared in the derived words for the other

6 items with the critical base vowel [TY], centipede (2 cases),

concrete (2 cases) and kerosene (2 cases). A relatively larxge
number of responses (8) was also given in response to two items
with the critical vowel [ZY)] in the base word., The items were

sapphire (5) and Goldstein (3). Table 3 (upper half) lists the

TABLE 3 GOES HERE

nature and the frequency of all of the non-C&H predicted changes
and identifiee the items to which such responses occurred.
Experiment II

Valid Responses. Since each of the 16 Se made a response to

each of the 26 experimental items, a total of 416 responses were
made in all. The 8 S8 under each of the two conditions provided
208 responses, Of the 208 respondes in each condition, 168

responses (8 S8 X 21 items) were to the 21 items for which -ish

BEST COPY AVAILABLE
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was not the context appropriate suffix choice while 40 responses

(8 S8 X 5 ttems) were to the 5 items for which -ish was the con~

text appropriate suffix choice. Since only one vowel change was
produced (a C&éH predicted vowel change, {1]), for the item quag-
mire) out of all of the responses to -ish suffix'icems. the pre=~
sentation of results will solely be concerned with the non-ish
suffix.itema.

Of the 168 responses made to the non-ish suffix items of
Condition 1, 3 were discarded leaving a total of 165 valid re-
sponses. Of the 168 responses of Condition 2, 13 were discarded
leaving a total of 155 valid responses. Diecards were made
according to the same criteria used in Experiment 1. The anal-
ysis of results will concern only the valid responses.

Condition 1

Only 7 responses (4.2%) exhibited the vowel change that is
predicted by the C&H theory. There were 3 responses (1.8%)
which were vowel changes not predicted by the CéH theory. A |
total of 155 responses (93.92) showed no change in proanunciation
between the critical vowel of the base word and the target vowel
of the derived Qord.

The 7 reeponses made in accord with the C&H theory were
made by three Se, mainly in response to base words with the crit-

1cal vowel [ 3Y) (sapphlre, termite, and Goldstein). The 3 Other

vowel changes which occurred, ail occurred in response to base
{tems with the critical vowel ( TY). The 3 reeponses (1.8% of all
responses) were made by 3 different Ss. Two of the responses

were to the item effete, one was to kerosene. In all cases 1t

BEST COPY AVAILABLE
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was the [(TI¥] - (1) alternation which occurred.

Condition 2

- Only 8 responses (5.2%) exhibited the vewel change predicted
by the C&H theory. There were l4 responses (9.0%) which wvere
vowel changes not predicted by the C&H theory. A total of 133
responses (85.8%) showed no change in pronunciation between the
critical vowel of the base word and the target vowel of the
derived word. A comparison of the distributions of responses

for Condition 1 and Condition 2 on the basis of the C&H, Other

and None categories shows a statistically significant difference,
2 = 8.63, p < .02. This effect is primarily due to the rela-
tive number of Other responses for the Condiﬁions. Table 2
shows the distribution of responses for these Conditions and
that for Conditions 1 and 2 zombined, for Experiment I, and the
distribution for Experiments I and II combined.

The 8 C&H predicted vowel changes occurred in response to

two critical base word vowels, [3aY) (sapphire, termite, snide)

and [3¥) (trombone, honeycomb). These responses were distributed
over 5 Ss. The 14 Other vowel changes which occurred were dis-
tributed over 7 Ss. Table 3 (lower section) lists the frequency
and kind‘of change, and identifies the items to which such
yresponsus occurred. Of the 14 changes, 8 occurred in response

to base 'tems with the critical vowel [TY], and 3 to items with
vowel -3v), 2 to "RAY], and 1 to [@¥]., 5 of the 8 fTy) respounses
were made to the item effete, and all three of the [(aY) responses

were made to the item sapphire.
BEST COPY AVAILABLE
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Experiments I & LI Combined

The distribution of responsus for both Experiments I and II

way be combined to provide an overall assessment of effects;
especially since the difference between the disrribution of
responses for Experiment I and for Experiment I[1I combined (see

data in Table 2) is not significant, xz = 3,56, df = 2,

Vowel Changes. Of the total of 774 responses, 27 (3.5%)

are vowel changes in accord with the C&H theory and 51 (6.6%)
are changes not in accord with that theory. There were 696
responses (89.9%) which showed no change whatscever. Both the
number of C&H and Other tesponses aré significantly less than
the number of None responses. For the difference between C&H
and None, xz = 619.03, p < .001, and for Other and None,
xz = 556.93, p < .001. The trend of po change in the vowels of
the derived words is clearly the predominant one.

A tabulation of the frequency of target vowel changes in

the derived words by critical base vowel and nature of change is

shown in Table 4.

TABLE 4 GOES HERE

The suffix which 19 lieted ie the contextually appropriate one
for the base item. In reading the table, the results for the
base item mundane, for éxample. indicate that regarding the
pronunciation of the target vowal for the derived form

(mundanity): 36 of the 37 S8 did not change their pronunciation,

1 § changed in a way not predicted by C&H, and no S changed in

BEST COPY AVAILABLE
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accord with the C&H theory.

C&H Predicted Vowel Chnqgcs. 0f the 27 responses predicted
by the C&H theory, 20 were given in response to base items with
the vowel [3Y ], The frequency of 20 (8] responses is signif-
icantly»gréater than that for any of the other base vowels. For
the difference between the zero [5Vj responses,'(z - 20,00,

P < .001, between the 1 [3¥) response, X2 = 17.19, p < .001,

between the 2 [TIY] responses, xz = 14.73, p < ,001, and between -

2

the 4 [BY) responses, X = 10.67, p < ,01.

Of the 20 [3Y] responses, 9 were given to sapphire, 4 to

tripe, 3 each to Goldstein and termite and 1 was given to snide.

The largest difference, that between sapphire and gnide is
eignificant, x2 = 6.40, p < .02, All other differences are

not significant,

Non-C&H Predicted Vouvel Changes. Of the 51 Other vowel

change responses, 29 were given in response to base items with
the vowel [I¥]), The 29 [ T¥) responses is significantly greater
than the frequencies for any of the other base vowels. For the
difference between the zero [ O%) responses, x2 = 29,00, p < ,001,
betweazn the 5 [ 8] responsges, x? @ 16,94, p < ,001, between the

6 [3%] responses, xz * 15,11, p < .001, and between the 11 ( 3"]
responses, x2 -.8.11. P < «01., The frequency of 11 [3Y] re-

sponses, of 6 [3%)] responses, and of 5 [8Y) responses is each -

significantly higher than the frequency of zero [5¥] responses,

where x% = 11,00, p < .001, x = 6,00, p < .02, and % = 5.00,

P ¢ +05, respectively., No other difference 1is significant,

BEST COPY AVAILABLE
18
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Suftix Differences. A summary of the target vowel changes
in derived words Ly convaoxt appropriate suffix and critical base
-vowel for C&H changes ard Othur changes is shown in Table 5.

With regard to the C&H cnanges, the =-ic suffix total {is highest

TABLE 5 GOES HERE

with a frequency of 13. While the difference between -ic (13)
and -ical (5) is not eignificant, the difference between 13 -ic
and the 3 -ity and 3 -ify totals is significant, xz = 6.25}
P < .02 in both cases. |

The significant suffix differences apparently are not dué
to an eftect of the ~ic suffix alone because most of the -ic
responses occurred mainly in conjunction with one base vowel,
(3Y]. The frequency of [3Y] base item responaeé is much higher
than that of any of the other base item vowelas. (The frequency
of 17 [éV] base {tem résponaes ig significantly higher than the
zero responses for the base vowel [IV], xz = 17,00, p < ,001,
than the 1 response for [a%] and [®Y], y2 = 14.22, p < .00l in
both cases, and than the 3 responses for (ov], xz - 9,80, p < .01)
The significant suffix differences may, therefore, be due to an
interaction effect of the -ic suffix with the base vowel [3Y].
However, because all 9 of the -ic responses in the [3Y] vowel
category were in response to but a eingle item, sapphire (there
was only this one experimental item which both had an [3Y) crit=

o

ical base vowel and took an -i¢ suffix), the possibility remains

that the observed differences are due 1noce;d to the effect of
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some idiosyncratic feature of that particular word.

With regard to the Other target vowel changes, the -ity

and -ic suffix items received the highest number of responses.
The difference between the frequencies for the =ity (20) ang
the -ic (l14) suffix responses is not significant, as are the
differences between the frequencies of the -ical (8) and the
1fy (6) responses with that of the frequency of the -ic re-
séones. However, the differences between the 20 -ity responses
and both the 6 -i1fy and the 8 -ical ;esponses are significant,
 x2 - 7.54, p < .01, and xz = 5.14, p < .05, respectively.
Here, too, as was noted for the C&H predicted changes,

the significant suffix differences apparently are not likely

due to the effect cf certain suffixes alone, for, 19 of 20

-ity responses were made to but one base word with the vowel

[(Tv], effete, and 12 of the 14 -ic resfonses were to two items

sapphire (7) and snout (5). Again, the possibility of an effect
" due to some idiosyncratic feature of the base word cannot bte

ruled out.

Sex Differences. No significant difference in the per-

formance of males and femalees was found io obtain in any as-

pect of either experiment.

DISCUSSION

Validity of VSR and Allied Rules. The resulis show that

the C&H predicted vowel alternation seldom occurs. The dii-
ferences between and within experiments show no change in the

critical vuwel from the base to the derived forms for 90X of
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the responses, Overall, only 1.5% of the responses-affirm thoe

cali prediction. Tt iy interesting to note that 20 of the 27 C&l!
predicted vowel change responses vere given to hase words with

the critical vowel [(a']. The item sapphire + ic nroduced most of
these changes. That only the [a”-i] alternation is productive to
any extent indicates the possibility that a vowel specific rule

is operating here for some individuals. It is also vorth noting
that of the non-C&H predicted vowel changes, most were in response
to one item with the critical vowel [;y] and the -ity suffix, to

cffete + ifx,' Again, it is possible that a vowel specific laxing

rule is operating here for some individuals. Such a rﬁle, if it
woere valid, would be one that operates on the phonetic represen-
tation of the hase form to provide a corresponding lax vowel in
the phonetic representation of the derived form.

Besides clearly indicating that vowel alternation seldom
occurs, the findings show that laxing both in the Trisyllabic
environment (base forms taking the -ify, -ity, and -ical suffixes)
and in the suffix-specific environment (base forms taking the
-ic suffix), also seldom occurs. Since C&H's VSR can be a general
rule only to thc extent that laxing is a general rule (accordinc
to C&li, the underlying representation must be laxed in order for
the predicted derived form to be realized), further evidence
against the generality of the VSR is provided. It is evident that
" csil's claim that the VSR is a psychologically real and general

rule is one that is highly dubious.
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Csll's contention that the VSR is a psychologically real and
general rule is based on the judgement that derived forms with
vowels that alternate are regular while forms which do not

alternate are irreqular. Thus, the derived forms obscene-obscenity,

meter-metric, and nation-national are viewed as regular while

obese-obesity, scene-scenic, phoneme-phonemic, vocation-vocational,

and transformation-transformational are viewed asirregular. Since

the findings of this study indicate that vowel
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alternation is largely non-productive, it must he admitted that
such rules as the VSR account at best for exceptioas, éxveptiunn
to the creative pattern ol no vowel change in derived torms.
Thus, just as C&H have regarded verbs such as keep-kept as

irregular but those such as seep-seeped as regular so, too, must

derived forms with alternating vowels be regarded as irregular.
¢learly, the productivity of a rule--the creative aspect of
languugc.use--is a deciding factor in the judging of regularity.

That the criterion of productivity is assigned so critical
a role in the determination of the validity and generality of a4
rule such as the VSR should not be surprising. Productivity is
essential for di;tinguishing, as Maher (1971) neatly puts it,
between generative phonology (the creative generativity of living
language) and etymology. Sapir (1921) cautions against being
"misled by structural features which are mere survivals ol an
older stage .which have no produnctive life and do not enter intu‘
the unconscious patterning' [p. 140], as does Marchand (1969)
who states, "Productivity of a derivative type therefore cannot
be overlooked in a correc£ description of a linguistic system,
and the linguist who neglects this particular factor [ productivity]
will be counting 'dead souls' as live people." [p. 5]

Because vowel alternation in derived forms seldom oc .rred,
there is some question as to whether alternations already in the
language are to be sccounted for by rule at all., It is possible
that no rule is involved and that simply representations of both
the base and the derived forms are what is listed in the lexicon.

(see Steinberg, 1973 and lisieh, 1972 for details concerning such
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4 proposal.,) However, allowing thét speakers may have such rules
as the VSR to account for vowel alternations, it must be admitted
that these rules account only for exceptions, i.ce., exceptions

to the creative pattern of no vowel change in derived forms.

Since such rules are based on a non~-productive exceptional
phenomenon, there is little basis for the C&H claim that these
rules are "general," To complicate the whole of English phunology
simply to accommodate some exceptions is hardly justifiable.

Lf rules are to be used in the generation of these exceptional

lexical items, it would
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Seem fur more reasonable to mark such items in the lexicon to
undergo special rules-which would generate the alternacions.
(See Krohn, 1972a and 1972b for such a proposal,)

Perhaps a word should be said about some objections which
“might be raised with respect to our conclusions. lf, for example,
one wished to argue that the VSR and other allied rules do not
operate for the novel derived forms produced in this experiment
because such a form, e.g., mazic, 18 not regarded as a meaning-

ful whole word by Ss, then it should be pointed out that this
Natudy provides two pileces of-evidence to the contrary : (1) bES
generally selected the context appropriate suffix. Unly 18 con-
text inappropriate choices were made in the entire study, (2) Ss
generally assigned normal stress to novel derived forms, They even
shifted primary stress from the initial syllable of all mulel-
6yllabic base forms to the pre-suffix syllable in the derived

4
form. Thus, hdneycomb, quédgmire, G4ldsteln, sdpphire, kérosene,

cdngrete, and céntipede which received primary stresy on the first
syllable, had theilr stress shifted to the last syllable before the

suffix, in their derived forms honeycdmbical, quagmirish, Gold-

stéinian. sapphfric,kerosénical, concrétify, and centipedic,

Such a shift, by the way, is predicted by Halle & Keyser's (1970)
Main Stress kule of English, In the very few cases where such

a ghift did not occur, other errors, most commonly the loss of

One or more syllables (e.g., térmifz) were also involved; even

in these cases the Main Stress Rule appears to be operating. Such
evidence strongly indicates that 58 did regard the nove! derived

forms as meaningful whole words.
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Another possible objection, one that might be raised by
proponents of the C&H analysis.is chaé such an analysis can
account for the results of this investigation by taking into
account boundary markera.s It could Be said that the alterna-
tioA or nonalternation of vowels 1is 8imply a matter of whether
a (non-formative) word boundary (#) appears bgtween the base
form and the suffix whenever the Laxing fule is supposed to

operate.6 Iz might be argued that because novel derived forma

such as mundanfity are not already in the S's lexicon, such forms
would not be subject to the (not formalized) C&H rule that ‘hanges
a # boundary to a + (formative) boundary.7 and th t since the
Laxing Rule operates on the base form plus suffix when a + boun-
dary is present and not .when a boundary is sresent, then if the
## boundary is not removed for novel derived %orms, the application

of the Laxing Rule would beblocked. In such a case the resulting

derived forms would not alternat but would have the sare vowel
as the base form. Such an outcome would be ir accord with the
findings of this study and at the same time would preserve the
validity of the VSR, Laxing Rule, etc. This solution might be
thought to be a viable one until it ie¢ realized that the Main
‘Stress Rule would also be.blocked from shifting the primary stress
in derived items by the presence of the f boundary. Since, as
was noted previously, strees did indeed shift ag predicted in
the experiments, it then appears that the # boundary was removed
by the Sa. I1f that 18 the case, and the Laxing Rule (which is
ordered after the Main Stress Rule) could have applied,

why

didn't alternation occur? Again, it seems necessary to conclude
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that the set of rules which C&H posit to account for vowel

alternation 1is not a valid one.

Validity of the C&lft UPRs. In the C&H analysis, the rules

govérning the vowel alternation phenomenon provide a major part
of the link between UPRs and the corresponding phonetic represen-
tations, Without the VSR and allied rules, iexical items with
tense vowels in their phonetic representation, vowels such as
(Iv, ev, av, 5y, av, uw, O%], cannot be generated from the C&H
UPRs. Consequently, the finding that C&H's VSR is virtually
nonproductive and thus cannot be a general rule of English ren-
ers invalid most of their underlying phonological representations
for lexical items. What is required therefore is the postulation
of UPRs that are considerably less abstract, i.e. closer to the
Phonetic level of representation, than they are in the C&H
analysis. Proposals pertaining to such representations have

been offered by Krohn (1972b) and Steinberg (1973).

UPRs _and Dialect Variation. The necessity for a major

revision of C&H's IIPRs renders less credible their rather
extravagant claim (Chomsky & Halle, 1968) that, "It is a wide-

ly confirmed empirical fact that underlying representations are
fairly ;esistant to historical change, which tends, by and large,
to involve late phonetic rules." ([p.49) It is based on tl.is
claim that C. Chomsky (1970) asserts that a UPR based ortho-
graphy would be adequate for "both British and American English,
and the vast range of Engli.h dialects that exist within each

country and around the world." [pf295] Despite tte CgH
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assertion that it 1s a "widely confirhed smpirical fact" that
UPRs are resistant to historical change (one which Kiparsky
(1968:187) does not share since he postulates different UPRs

for two closely related Swiss-German dialects), this study
ri{tvers reason to believe that this view is erroneouc, The
invalidation of the VSR as a general rule, with the consequence
that underlying forms must be represented at a level closer to
the phonetic level, leads one to expect that the UPKks of lexical
items will vary considerably from dialect area to dialect area.

Optimality of Current English Orthography. C&H maintain

that current English orthography 1is near optimal. For C&H
this means that the orthography ie '"rather close" to the UPR
(Chomsaky & Halle, 1968 :184n). According to this view, the

alternating vowels of, say, extreme~extremity are not represent-

ed by separate symbols in the orthography since their different
phonetic realizations are accountad for by general rules. How-
ever, since according to the experimental evidence the rules

posited by C&H to account for the vowel alternations are not

‘'general rules, and eince most of C&H's UPRs of lexical items

are of dubious validity, the C&H claim fbout English spelling
being optimal is without foundation. No orthography based on
C&Hi's UPRs of lexical items could be optimal (according to C&H's
notion of optimality), for such UPRs do not represent a phono-
logical levgl that ie psychologically real for English speakers
(see Steinberg, 1973 for further details).

The C&H View of the Speech and Reading Processes. In what

ie essentially an elaboration of the C&4H position on language
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performance, C, Chomsky (1970) comments as follows: ", , ., 1In
the course of acquiring his language he [a speaker) has internale-
1zed the rules of his phonological system, and as a mature speak-
er he‘operates in accordance with them both in speaking and 1in
comprehending the spoken language." [p,291] She goes on to
discuss the suitability of current Fnglish orthography for read-

ing : "Consider . ., . the common items of words such as courage/

courage-ous, or anxi-ous/anxi-ety, or photograph/ photographe-y/

photograph-1ic, Although the phonetic variations are considerable,
they are perfectly automatic, and the lexical spellings can ignore
them. They will be introduced by the phonological component,
Of course, the conventional orthography ignores them as well,
These are good examples of cases where the conventional ortho-
graphy, by corresponding to lexical spelling rather than phonetic
repreaentation. permits immediate direct identification of the
1ex1cal item in question, without requiring the reeders to
abstract away from the phonetic details, and presents the lexical
item directly, as it were." (p. 291-2)

According to this view, the conventional English spelling
of lexical items, which 1a close to the C&H UPRs, facilitates
the reading process because it permits a reader to recover
the meanings of the lexical items rather directly., Conven-
tional orthographical representations are thought to provide
an input to an internalized underlying representation, there-
by obviating the need to use phonological rules in the recovery

of meaning. However, given the dubious validity of the C&H
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VSR and UPRs, Halle and the Chomskys' views on how English

8pelling facilitates reading seen highly implausible,

Implications for Teaching Phonology and Reading, Because

the learner must first know the phonological rules which relate
Phonetic representations to UPRs before he can learn A& C&H UPR-
based orthography, children would ordinarily be halfway through
grade school by the time they would be ready to begin to master
such an orthography, For, according to Halle and the Chomskys,
"'+ . . full knowledg: of the sound system that would corres-
pond to the [UPR] orthography 1s not yet possessed by the child
of 81x or seven, and may indeed be acquired fairly late,"

(C. Chomsky, 1970:301) cC. CHomsky's solution to thie problem
of late acquisition of phonological rules is to accelerate the
child's normal rate of language acquisition by teaching them
;ore lexical items. With regard to the acquisition of the VSR,
she advocates the teaching of a rather sophisticated vocabulary
in the early grades. She proposes that "Extending the child's
vocabulary to include Latinate forms and polysyllabic derived
forms 18 one of the best ways to provide him with the means of
constructing the phonological system of his language more fully

as he matures. He ought to become familiar with word groups

such as industry~-industrial, major-majority, history-historical-

historian, wide-width, sign-signature, etc., and have their

relationships mada explicit for him," [C. Chomseky, 1970:302)
However, given the questionable validity of Chomsky and Halle's
VSR, other allied rules and UPRs, it 18 aevident that educators

need not concern themselves with the prbblem of having students
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acquire such rules and representations. Proposals of teaching
materiale and techniques which are based on such aspects of
~the C&H phonological analysis of English are clearly not well

motivated.
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of every string dominated by a major category, i.e.,
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'noun phrase,' 'verb phrase,' which dominates a

lexical category."
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7. Unless 1t can be shown that it has independent support,
the rule 18 subject to the criticism of being ad hoc, 1i.e.,
of being motivated solely by the desire to get the derivation
to come out right, or by the need to protect the C&H analysis'

from experimental verification or falsification.
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TABLE 1

EXPERIMENTAL ITEMS GROUPED BY CRITICAL BASE WORD VOWEL

BASE® SUFFIX BASE SUFPIX
CHOICESD CHOICES

(ev] - (a] (ovw] - [37]
maze (N) -ic f-ity trombone (N) = =-ic heity
mundane (A) -ity *={cal overgrown (A) =ity *-ical
drape (N) -1fy LEPY stone (N) -1fy LEP Y
Bﬁéke (N) ~ical %-1ify honeycomb (N) =1ical #-ify
jade (N) -ish heity chrome (N) -ish faity
(Tv] - (e] (av] - [A] -
centipede (N) -i¢ heqity, - snout (N) -1ic teity
effete (A) -1ty *-jcal | ground (A) -ity *=1ical
concrete (N) -ify #-g¢ house (N) -ify *-ic
kerosene (N) -4ical *=-{fy trout (N) -ical *-ify
Crete (N) -ish  #-qty  mouse (N) -igh  *-yty
(av] - (1]

sapphire (N) =i¢ *-{ity
snide (A) =ity  #*-ical
termite (N) -1fy *=ic
tripe (N) -ical *-ify
‘Goldstein (N) -ian #-{ty

quagmire (N) -igh #-qty

8The phonetic symbole indicate the critical vowel of the
base word and the C&H predicted vowel in the derived word,
respectively, N = Noun, A = Adjective.

®The asterisk indicates the contextually inappropriate
suffix choice.
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TABLE 2

SUMMARY OF RESPONSES BY EXPERIMENT AND NATURE OF CHANGE

EXPERIMENT No. S8 C&H Other None Total
1 - 24 12 34 408 454
% 2.6 7.5 89.9 100.0
I1 Cond 1 8 7 3 155 165
| % 4.2 1.8 93,9 100.0
II Cond 2 8 8 14 133 155
% 5.2 9.0 85.8 100.0
II Cond 1 & 2 16 15 17 288 320
% 4.7 5.3 90.0 100.0
16 II 40 27 51 696 774
% 3.5 6.6 89.9  100.0
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TABLE 3

.FREQUENCY OF NON-C&H PREDICTED RESPONSES (QTHER)

BY CRITICAL BASE VOWEL FOR EXPERIMENTS 1 AND 11,

Experiment I (Total = 34)

~ ALTERNATION i ITEM
Basge Derived
TY i 18 effete (12), centipede (2), concrete (2),

kerogdene (2)

3y ® 3 sapphire (3)

ay Ty 3 Goldstein (3)

ay a 1 sapphire

3y e 1 sapphire

av 3 5 snout (5)

oY 1 2 mundane (1), drape (1)
8y Ty 1 snake

Experiment I1 Condition 1 (Total = 3)

Ty i 3 effete (2), kerosene (1)

Experiment Il Condition 2 (Total = 14)

Ty i 8 effete (5), kerosene (2), concrete (1)
a3y a 1 tripe

av e 1 sapphire

ay ) 1 sapphire

av a 1 house

oY 1 1 snake

f;’ TV 1 Sirn‘ Q

38
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TABLE 4
EXPERIMENTS I & 11 COMBINED.
RESPONSES BY CRITICAL BASE VOWEL, BASE WORD AND
NATURE OF CHANGE, N = 40

Base Suffix C&H Othex None Total
maze ic 0 0 38 38
mundane ity 0 1 36 37
drape ify 0 2 38 40
snake ical 0 2 32 34
0 5 144 149
% 0.0 3.4 96.6 100.0
centipede ic 0 2 34 36
effete ity 2 19 14 35
concrete ify 0 3 31 34
kerosene ical 0 > 33 38
2 29 112 143
% 1.4 20.3 78.3 100.0
trombone ic 3 0 37 40
overgrown ity 0 0 37 37
stone 1€y 0 0 40 40
honeycomb ical 1 0 34 35
4 0 148 152
4 2.6 0.0 97.4 100.0
snout ic 1 5 32 38
ground icy 0 0 36 36
houae 1fy 0 1 39 40
trout ical 0 0 - _38 38
1 6 145 , 152
) o7 3.9 95.4 100.0
sapphire ic 9 -7 24 40
enide ity 1 0 il 32
termite i1fy 3 0 29 32
tripe ical b 1 3l 36
Goldatein ian 3 3 32 i8
20 11 147 178
% 11.2 6.2 82.6 100.0
Crand Total 27 51 696 774
Percentage 1.5 6.6 89.9 Yo en
39
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TABLE 5

EXPERRIMENTS 1 & 11 COMBINED.

|
|

C&H AND OTHER RESPONSES BY CRITICAL BASE VOWEL AND SUFPFIX.

CHOMSKY_& HALLE CHANGES

Base Sﬁffix
Vowel it ity 1fy ical ian Total
e 0 0 0 0 - 0
Ty 0 2 0 0 - 2
ov 3 0 0 l - b
av 1 0 0 0 - 1
avy 9 1 3 b 3 20
Total 13 3 3 5 3 27

OTHER CHANGES

Base Suffix

Vowel X ity 1fy ical  ien Total
ri; 0 1 2 2 -- 5
v 2 19 3 5 - 29
ov 0 0 0 0 - 0
av 5 0 1 0 N 6
ay 7 0 0 1 3 11
Total 14 20 6 8 a 51

40




